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INTRODUCTION 

§ 1 

Stevin's Arithmétique was published in 1585, theyear in which also The Tenth 
appeared. No Dutch original was published, as in the case of The Ten/h; the 
Arithmétique was only presented in French. Bound together with the Arithmé­
tique was another book, entitled Pratique d' Arithmétique;it mainly dealt with 
commercial applications of the theory unfolded in the Arithmétique. These appli­
cations included The Tenth and the Tables of Interest, which we re th us published 
a second time, now in, a French translation. Added to the Arithmétiqtte was 
Stevin's own and very free version of the first four books of Diophantus, at that 
time available in a Latin translation by Xylander 1). Moreover, added to th~ 
Pratiqtte was a treatise on incommensurable quantities, with Stevin's explanation 
of the tenth book of Euclid's Elelnents 2). When af ter Stevin's death Albeit 
Girard republished the Arithmétique, he not only added a few remarks of his 
own (clearly indicated), but also added Stevin's Appendice algébraiqtte, a short 
essay first published in 1594. At the same time Girard completed Stevin's worI( 
on Diophantus by adding his own version ofthe fifth and sixth books 3). . 
, The Arithmétiqtte is thus a collection of several books,all loosely relatcd to 

each other and centring around the main part, which deals with the arithmetié 
of intcgers, fractions, and irrationals, along with what we call thc algebra of 
polynomials and the theory of equations. Apart from The Tenth and the Tables 
of Interest, published separately, the part dealing with equations is probably ti> 
us the most interesting section of the book. It gives us a late sixteenth-century 
approach to the theory of algebra ic equations, including those of the fourth 
degree ~ called, in Stevin's words: "les équations de cincquantitez". 

§ 2 

Stevin's Arithmétiqtle is divided into two books, one on Definitions, the other 
on Operatiom. In the Definitiom he explains his notation .and his classification 
of numbers in arithmetical, geometrical, and algebraic ones. What strikes us 
immediatel~ when we begin to read the book is Stevin's emphatic plea to consider 

1) Diophanti Alexandrini Rerum Arithmetieartl111 Libri sex . .. A Gui/. Xylandro Augustà­
no ineredibili labore latine redditum.(Basle, 1575). - Xylander's German name was Wilhelm 
Holtzman; he was a professor at Heidelberg. Rafael Bombelli, a professor at Bologna, had 
already published 143 problems of Diophantus in the third book of L' Algebra parte 
maggiore dell'Arithmetiea (Bologna, 1572; there is also an edition of 1579). 

') Stevin knew Euclid's Elements primarily from the Latin translation by Clavius: 
Euclidis Elementorum libri XV, ... aeeessi/ XVI. De solidorum regularil/m eomparatione ... 
Auetore Christophoro Clavio (Rome, 1574, 2 vols, severallater editions) - Clavius (1537-
1612) taught at the ]esuit College in Rome and was an advisor to Pope Gregory XIII 
on the calendar reform of 1582. " 

3) H. Bosmans, Ann. Soc. Sc. Bruxelles 35 (1910-11), l.c. (35) indicates precisely thc 
relation between Girard's cditions and the original versions edited or supervised by 
Stevin. 
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one a number: "Que l'unité est nombre". We here have to do with an opposition 
to a point of view which had come down from the Greeks and which finds 
expression in Euclid's Elements VII, def. 2: "Number is a muititude made up of 
units (p.ová8E~)". The unit itself is not anumber, since the origin or principle 
(áPX7]) of a thing is not that thing itself. Similarly, a point is not a !ine, though 
it is its origin. This analogy between the point and the arithmetical unit was 
stressed in particular by the Pythagoreans, who taught that a unit is a point with­
out position and a point is a unit having position, and whose influence was feIt 
By Èuclid. It appears that Stevill disagrees with this analogy. Two units, he points 
out, farm a number different from the unit but of the same nature, but two 
points only farm a point. If we wish to compare a point withan arithmetical 
concept, we had better take zero: a multitude of zeros is still zero. We may call 
the point the "beginning" of the line (here we find the concept IrpxfJ again), 
and zero the "beginning" of number, "Ie vrai et naturel commencement". This 
idea is found again in T be Tenth, in the second definition, where the "begin­
ning" is indicated by @. Zero, therefore, is not a number in Stevin's mode of 
thinking:· He uses the symbol zero freely, but does not accept zero as a root of 
an equation . 

. But though he may exclude zero as a number Stevin is quite convineed that 
the traditional number concept, as it had come down from the Gr~ek through 
the early Renaissancé and especially from Euclid, was too narrow. This number 
concept included natural numbers as weIl as rational and certain irrational ones, 
the latter usually conceived as radicals. Stevin now draws the conclusion that 
number is a continuous quantity "as continuous water éorresponds to a con­
tinuous humidity, so does a continuous magnitude correspond to a continuous 
number". There are, he states, na "absurd, irrational, irregular, inexplicable or 
sl:lrd numbers". What he means is that one number, qua number, is not different 

from any other, 2 is the square root of 4 just as V2 is the square root of 2. 

We can only speak of incommensurability if we consider the ratio of two numbers, 

6 V2 is rational in terms of ·V2, and irrational in terms of 2. Stevin is willing 

to include negative numbers in his number concept; though with some caution: 
they still are somewhat of a novelty to him. However, he draws the line at 
complex numbers, despite the fact that his older contemporary Rafael Bombelli 
had. shown no such scruples, and had developed an algebra 1) in which our 

5 + 7 V 1 is written as 5 p~ I 0 m. 491 and 5-7 V=las5m.j 0 m. 49 I. Here 

p. stand for Piu, m. for meno, and tbe new radicals are called piu di meno 
when they are added, and meno di meno when they are subtracted (Stevin's "plus 
de moins" and "moins de moins" in Probl. 69). Stevin does not see the use of· 
these novel numbers: "There are enough legitimate things",he writes, "to work 
on without need to get busy on incertain matter" 4). 

This extension of the number concept is typical of sixteenth-century mathe­
rnaties; it is due to the enormous amount of numerical work which was done 
and to the general reluctance to let the Greeks dominate all intellectual endeavour. 
We here witness a gradual process rather than a conscious break, and thus we 
find Stevin making concessions to the Ancients which look quite antiquated to us. 

') Arithmétiqllc, p. 309 
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An example of this is formed by the part of the Definitiom which deals with 
"geometrical" numbers, numbers such as squares, cubes, roots, etc., still tradition­
ally connected with geometrical figures (our terminology: "square", "cube", still 
preserves th is ancient trait). However, Stevin breaks with the old Coss notation 
and introduces tbe new exponential notation of BombeUi to denote the powers 
of a given number, so that he writes 

CD2, 
CD3, 

0 4, 
09, 

in our notation: 

@8, 
0 27, 

if a = 2, 
if a = 3, 

0 16 .... .. 
0 81, ...... ; 

then a2 = 4, a3 = 8, a4 = 16, .... .. 
then a2 = 9, a3 = 27, a4 = 81, ..... . 

Here (1) stands for the jth power of a given number. Stevin is perfectly willi~g 
to take i fractional, CD means a square root, CD the root of acube; thus CD means 

y(sometimes he also writesy@ instead of CD· Since CD is the expression 

of the length of a line segment, 0 stands for a square, cD for acube, CD for 
a segment which is the mean proportional between the unit segment e and CD: 

.. e:CD=CD:1.· 
Slmllarly: e : CD = CD : CD = CD : 1. 

Sincespace has three dimensions, the geometrical expression of 0 also eaUs 
for an artifice, and Stevin again uses a proportion 

0: 0 = 0: CD, 
which, by comparing 0 and the cube 0, expresses 0 as a· reCtangula~ block, 
having the square 0 for base, and a height such tbat the volume of the block 
is to that of the cube in thé ratio of 0 to 0; here ® and CD are numbers. In 
the same way @, 0, ... can be interpreted as solids. 

This is a clumsy procedure. The way out towardsspaces of higher dimensions 
only appeared in the nineteenth century at a level of mathematical understanding 
far different from th at of Stevin's days. However, there was another way out, 
which was implicit in Stevin's work and was actually adopted by Descartes not 
long af ter Stevin's death. It consisted in applying the method used to interptet 
CD, also to 0, 0, 0, etc., and writing e: CD = CD : 0, CD : 0 = 0 : 0· In 
this way every power can be expressed in terms of the unit line segment, and 
we have arrived at the correspondence between numbers and line segments on 
which analytic geometry is based 5). We see in this example how great were 
the obstacles that had to be overcome in order to reach such a simple thing -
simple to us - as analytic geometry. 

§ 3 

The second book of the Arithmétique deals with Operatiom and consists of 
three parts. The first two parts do not contain much of particular interest to us; 

6) E. J. Dijksterhuis, Simon Stevin, p. 72. 
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they expound the rules of ordinary arithmetic with integers, fractions, and ra­
dicals, and teach proportions and the "reguia fdsi". The subject matter does 
not differ appreciably from that of our present textbooks, e.g. the multiplication 

and division of fractions such as (V2 + V6) / (V2 + v4), and the reduction 

of J/7 + V 48 to -\13 + 2. It is a little more e1aborate than our present treat­

ment, because Stevin insists on proving some of his results with the aid of geo­
metrical figures in the Euclidean tradition, about which more is to be said below. 
He has our signs + and -; the sign of equality, if he needs it, is :. In an­
other place he uses M for multiplication, D for division. . 

The third- section of this book On 0 perations contains the algebraic part, the 
theory of polynomials, and that of equations. Here we meet with "algebraic" 
numbers. To define them, Stevin again introduces the exponential notation (!), 
'but this'time to indicite the ithpower of an indefinite quantity, i.e.what we 

usuaUy denote by xi,. By a combination of these symbols we obtain an "algebraic" 
number, for instance 

CD ® CD @, 

which amounts to what we now write as aox3 + alx2 + a2x + a3' Here the sym, 

. bol CD therefore stands not only for Xi , but for any. positi~e multiple '~f x· ; th~ 
+ sign is omitted, if not required. When the coefficient is given, it has to be 
indicated: 5@ stands for 5 x4• In this case the sign for the summation or sub­
traction appears 6): 

4 CD -+ 12 means 4 x + 12. 

Stevin then teaches the principal operations with polynomials (multinomials, 
as he eaUs them), very much following the methods he used for expressions con­
taining radicals. Here we find, for instance, the division of polynomials, such as 

4x7 - 2x6 - 6x5 + 9x4 

2x4 + 3x3 
= 2x3 - 4x2 + 3x. This is followed by an original 

idea of Stevin, the method for finding the greatest common divisor (G.CO.) of 
two polynomials. He states that he was led to his discovery by some remarks of 

G) We have to bear in mind that Stevin uses Bombelli's exponential notation in four 
different ways: 

a) In The Tenth, to indicate decimal units; 
b) in bis Trigonometry, to indicate sexagesimal units; 
c) inL' Arithmétique, to indicate powers of a given positive number, in practice 2 or 3, 

hence to indicate our aP ; a being a constant; 
d) also in L' Arithmétique, to indicate powers of an indefinite quantity, hence our xP , 

and under certain circumstances even a multiple of xP, hence our axP . But when the a is 
specifically given, he writes it, e.g. 5 (4) means 5x'. - On Bombelli's notation, see our in­
troduction to The Tenth; also: H. Wieleitner, Zu Bombelli' s Bezeichmmg der Unbekannten' 
und ihrerPotenzen, Archivio di Storia delle Scienze 7 (1926), pp. 29-33; E. Bortolotti, Sul/a 
rappresentazione simbo/ica delle incognita e del/e potenze di usa introdotte dal Bombelli, ib. 8 
(19 27), pp. 49-63. 
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Pedro Nunes (1502-1578), a Portuguese mathematician, whose latinized name 
of Nonius is preserved in the measuring instrument better called avernier. 
Nunes, in his Libro de algebra 7) of 1567, had derived some methods for the 
factorization of certain polynomials 8). Tbis brought Stevin in search of a general 
method to reduce rational algebraic fractions to their simplest form, to a discovery: 
the gene rali zat ion of :thc Euclidean algorithm for finding the G.CO. of two 
positive integers to two polynomials 9). This is the way we still find the G.CO. 
of two such forms 10), . 

Tbe remaining part of L' Arithmétiqtle is devoted to tbe theory of equations. 
Before we discuss it, we have to report on one other aspect of Stevin's notation. 
Though it is true that Bombelli's exponential notation CD is an advantage over 
previous notations which denoted every power of x by a symbol of its own, there 
is a difficulty whentwo or more indefinite quantities have to make their ap­
pearance. We now meet this difficulty by introducing other letters, y, z, He. 
Stevin cannot do this, and so, where we write y, )'2, ...... he writes sec 0), sec 
0, ...... ; where we continue with z, z2, ...... , he writes ter 0), ter 0, ...... The 

result is that the term wh;ch in our notation is 5x2 z3 , appears in L' Arithmétiqtle 
y 

as 50 D sec 0) M tér 0. We cannow appreciate bet ter the advantages of 
Oescartes' x, y, Z, .. ; ••• notation. 

§ 4 

T~e chief theoretical achievement of sixteenth-century mathematics is the 
development of algebra, and this development was primarily due to the advance­
ment in the theory of equations. Ouring this century the solution of the third and 
fourth-degree equations was added to the classical solution of the quadratic 
equation, and methods were found to deal with the numerical solution of equa­
tions of higher degrees. The algebrists - or "cossists", as they were called -
created an algebraic symbolism and improved the notations step by step. They 
abandoned the exclusive concentration on positive numbers, and admitted negative 
and even imaginary numbers. On the one hand these men showed increased skill 
in numerical work with large integers, fractions, and irrationals, on the other hand 
tbey reacbed greater abstractions in their treatment of equations. 

The theory of equations reached the mathematicians of the Renaissance period 

7) P. Nunes, Libro de algebra en arithmetica y geometria (Antwerp, 1567). This was a 
translation by the author into Spanish from the original Portuguese. See H. Bosmans, 
Sur Ie "Libro de algebra" de Pedro NuiieZ, Bib!. mathematica (3) 8 (1908), pp. 154-169; 
id., L' Algèbre de Pedro NImez, Annaes de Acad. Polyt. do Porto 3 (1908), 50 pp. 

8) See the account in Bosmans, l.c. (7) Bosmans points out that there is no reason to 
believe (as Stevin seems to suggest) that Nunes tried to find the G.C.D. of polynomials 
and failed. 

9) Elements VII, Prop. I, 11. Euclid's proofs are geometrical, and make a discrimination 
between the cases that the G.C.D. is 1 and =1= 1 ;this is done because of the assumption that 
one is not a number. 

10) For a modern discussion, sec H. Weber, Lehrbllch der Algebra I (Braunschwcig, 
1898), p. 37· 
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primarily in two ways 11); through Euclid's Elements 12) and AI-Khwarizmi's 
Algebra 13). Both were available in Latin translations 14), though AI-Khwarizmi's 
book remained in manuscript. The two texts were not independent, since the 
Arabic writer showed the. influence of the Elements. But whilst the Elements 
followed an abstract-geometrical pattern, the Arabic text contained numerical 
examples and used geometry only for illustration, or as a means of demonstra­
tion. Since Stevin's exposition is strongly influenced by both Greek and Arabic 
writers, some understanding of their methods is necessary for the understanding 
of the Arithmétique. 

§ 5 

Euclid's theory of what we call linear and quadratic eq~ations has, at first 
sight, little in common with them. It IS cast into the form of questions and de-

·s 
S T 

R o Q R p Q 

(1) (2) (3) 

Fig. 1 

,11) For a general exposition, sec J. Tropfke, Geschichte der Elementar-Mathematik 111 
(Berlin-Lcipzig, 3eAufl., 1937), 239 pp. An appendix contains samples of different 
notations, including some taken from Stevin's L' Arithmétique on pp. 222-223. A some­
what different trcatment of quaàratic equations is found in J. Tropfke, Zur Geschichte der 
quadratischen G/eichtlllgen über dreieinhalb Jahrtausende, Jahresber. Deutsch. Math. Ver. 43 
(1934), pp. 90-107; 44 (1924), pp. 26-47, 95-119 (On Stevin, see p. 119). Comp. also D. 
E. Smith, Histot:Y of Mathematics II (Boston, New York, etc., 1925, XII -725 pp.), Ch. VI 
and M. Cantor, Vorlesungen I, II. 

12) Euc!idis opera omnia ediderunt J. L. Heiberg et H. Menge, vol. VI (1896). See T. L. 
Heath, A History of Greek Mathematics; Oxford, 1921, 2 vols: XV + 446 pp., XI + 586 
pp.; id., A Manua/ of Greek Mathematics; Oxford, 1931, XVI + 552 pp.). There is no 
translation of the Data into any modern language. 

13) The Algebra of Al-Khwarïzmï was only available in manuscript copies, either in 
Arabic or in Latin. In 1831 the Arabic text was published, together with an English 
translation: The Algebra of Mohammed ben Musa, ed. and transl. by F. Rosen (London, 183 I). 
See also L. C. Karpinski, Robert of Chester's Latin Trans/a/ion of Ihe Algebra of AI-Kho-
71larizmi (New York, 1915, 164 pp.). 

14) See e.g. the translation l.c. ") 
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monstrations concerning the so-called application of areas (1tClpCl~OÀ1)1"WV XWpLWV) 
It is required to construct in a given angle a parallelogram, one sideof which 
is to lie along a given segment PQ, while its area A is to satisfy certain 
conditions. The area A is given as that of a convex polygon, which can always be 
transformed into a triangle or parallelogram of given size and equal area. The 
simplest case is that of Elements Prop. I, 44, 45, where it is required to apply 
in a given angle to a given segment PQ as base a parallelogram of given area r. 
The construction is equivalent to the sol ut ion of the linear equation ax sin 'i' = r, 
when a is the length of segment PQ. 

We arrive at the equivalent of the quadratic-equation whento PQ is to be 
applied a parallelogram equal to a parallelogram of a given area A and dcficient, 
resp. exceeding by a parallelogram similar to a given parallelogram B(which, of 
course, has angle lP). This means (Fig. 1) that we have to find on PQor its 
continuation a point R such that the parallelogram of area A on PR in case (1) 
falls short of parallelogram PS on PQ by the parallelogram RS similar to B; in 
case (2) exceeds parallelogram PS by the parallelogram QT similar to B. In case 
(3), where PS is equal to A, we are back to Prop. I, 44, 45. 

Fig. 2 

Case (1) is solved in Prop. VI, 28 of the Elements. Biseet PQ at M (Fig. 2) 
and erect on MQ the parallelogram MQlH similar to the given one B; its 
area be ÀB, Construct at H a parallelogram HT along Hl and HM with area 
equal to ÀB-A, which requires 2B>A. The vertex T lies on diagonal HQ. 
Then parallelogram PT is the required parallelogram on PÇJ of area A. Indeed, 
since area PT = area MS + area MT = area MS + area TI, area PT = ÀB -
(ÀB-A) = A. 

To obtain the algebraic equivalent of this construction let PQ be a, TR = x and 
RQ = p. x (ft given through parallelogram B). Then parallelogram PT has the area 

x(a-p.x) sin lP = A, 

When we take lP = 90° (which does not impair the generality), we are led 
to the quadratic equation 

ftx2 - ax + A = 0, a2 ~ 4p. A, /u>O, a>O. 

For RQ = ftx we find 
r-;:;---

a 1/ a2 

p.X = 2 - V 4 - /AA. 
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The case }L = 1 corresponds to the application of an area deficient by a square, 
favorite with Stevin. . 

The root p,x = ; + V :2 - }LA is missing in Euclid. It is obtained by 

placing the parallelogram of area i\B-A at H on the continuation of QH. The new 
point R lies with respect to P as the old point R lies with respect tó Q and thus 
offers no essentially new geometrical soilltion. 

Case (2) is solved in Prop. VI, 29 of the Elements. The solution is very 
much like that of case (1), which the exception that now (Fig. 3) the parallelo­
gram at H has the area i\B + A. We' find for the corresponding quadratic 
equation }Lx2 + ax - A = 0 (lP = 90°), a>O, p,>0. 

H 

5 T 

Fig. 3 

For RQ = p.X we find p,x = _ !!:.. + 1/ ~ + }LA. 
2 V 4 

The other solution makes no sense for Euclid, since it is negative. We can 
say that it corresponds to a new point R lying with respect to P as the old point 
R lies with respect to Q and offers no essentially new geometrical solution. 

These two quadratic eqllations are therefore of the form I) p.X2 - ax + b = 
0, or p.X2 = ax-b, I1) p,x2 + ax-b = 0, or p,x2 = -ax + b (}L, a, b>O). 
The first type has two positive solutions for a2> 4p,b, of which Euclid mentions 
only one, the second type has one positive soilltion. There exists another type 
with one positive solution: 

lIl) p,x2 - ax - b = 0, p.X2 = ax + b, 

which does not appear in Euclid's Elements. However, Prop. 84 of another 
book by Euclid, the Data 12) also deals with an application of areas, and this 
proposition reqllires (in geometrical language) the construction of two unequal 
segments x and y of given difference x-y = a (x>y), forming a parallelogram 
of given angle lP and given area A. Then x-y a, xy sin ({J A, or 

x 2 sin ({J - ax sin cp - A = 0, 

the equation of type lIl). In this case y = x-a satisfies an eqllation of type 
II). This is sllbstantially also Eilclid's solution, since he shows how Prop. 84 
can be reduced to Prop. 59 of the Del/a, which is equivalent to Elements 
VI 29. 
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The Elements contain another approach to these problems, which we can 
interpret as follows. If one of the positive roots is p, then type I can be written, 
for ft = 1, as follows: 

b = p(a-p) = (~)2 - (~- P)2 (or: pep-a) = (~- P)2 _ (~)2 
2 2 2 2 

for p > a) and type 11: 

b = p(a + P) = p2 + ap = (p + ~)2 -. (~ )2. 

These identities are the (algebraic) content of two geometrical theor'ems, 
listed as Prop. 5, 6in Book 11 of the Elements. (Prop. 5 states that if a 
segment a is divided into two parts al' a2' th en the area of the rectangle wilh 

sides al> a2 plus that of the square with side al - a2 is equal to th at of the 
2 

. h 'd al + a2 a (al - a2)2 (al +a2)2 ak square Wit SI e ~-2-- = "2; a1a2 + 2 = 2 ; t e a2 = p, 

al = (a - P). These identities are demonstrated with the same figure used 
later in Prop. VI 28, 29. Euclid here confines himself to the rectangles, and 
since he only develops the theory of proportions in Book V, he does not use the 
concept of the applicationof areas; the coefficient of x 2 in the corresponding 
quadratic equations is ft = 1. However, .this formal relation to the theory of 
quadratic equations is the reason th at many authors' quote the Prop. II 5, 6 rather 
than those of Prop. VI 28, 29 as the basis of their geometrical theory of quadratic 
equations 15). 

Quadratic equations also appear, in some form or other, in the works of other 
Greek authors known to the mathematicians of the sixteenth century (Heron, 
Diophantus). The main line of development, however, starts from Euclid. 

§ 6 

The Algebra of AI-Khwarizmi (Bagdad), c. 825 A.D.) 13) was so influential 
that the name "algebra" is derived from the Arabic title of his book. It attests 
to the influence of Euclid, but also represents a characteristic Oriental tradition, 
which can be traced to ancient Mesopotamian sources as far back as the second 
millennium B.C. 16). The emphasis is here on numerical computation; geometrical 
demons tra ti ons are incidental and lack the axiomatic precision of the Greeks, 
while homogeneity is not preserved. Euclid never adds areas to lengths, AI­
Khwarizmi has no objection to this. 

Al-Khwarizmi has no algebraic notation, he writes his problems and answers 

15) For further accounts of what has been called the "geometrical algebra" of the Greeks 
see the books on Euclid by Heath l.c. 12); H. G. Zeuthen, Die Lehre von den Kegelschnitten 
im Alter/hum (Kopenhagen, 1886); L. C. Karpinski, l.c. 13), and E. J. Dijksterhuis, De 
Elementen van Euclides, 2 vals (Groningen, 1929, 1930). 

16) Description and souree material in O. Neugebauer, The Exact Sciences in Antiquiry 
(Princeton, 1952, IX + 191 pp.). 
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out in full. He recognizes six types of equations, which the Renaissance authors 
of ten rendered as follows: 

Latin 

1) census aequatur radicibus 
2) census aequatur numeris 
3) r~dices aequantur' nume­

fiS 

4) census et radices aequan­
. tur numeris 

5) census et numeri aequan­
tur radicibus 

English 

square equal to roots 
square equal to numbers 
roots equal to numbers 

square and roots equal to 
numbers 
square and numbers equal to 
roots 

6) radices et numeri ae- roots and numbers equal to 
quantur censui square 

modern notation 

x 2 = ax 
x2 = a 
ax = b 

x2 + ax = b 

x 2 + a = bx 

ax + b = x2 

-The coefficients are all·positive. The types 5), 4), 6) are the three types I, 11, 
111 of Euclid. AI-Khwarizmi illustrates each type by means of one typical example. 

I) x 2 +21 = 10 x; 11) x2 + 10x = 39, lIl) x2 = 3x + 4. 

These examples became standard ones. L.c. Karpinski remarks ,that "the 
equation x2 + 10x = 39 runs like a thread of gold through the algebras Eor 
several centuries" 17). The solution is first obtained hy using a certain recipe, one 
for each case: 

I) x= 5 -+- y'25 - 21 = 5 ± ,,/4 = 5 -+- 2 = 7 or 3, 

II) x y'25 + -39 - 3 = y'64 - 3 = 5, 

III) x 1/ 3 2 I 3 1/6
1 + 2 4. (-) + 4 + -- = 

2 2 4 2 

In type I) AI-Khwarizmi gives both roots. Only posltIve roots are recognized. 
In the first type of the Latin list, x 2 = ax, the only root is x = a; the root 
x = 0 is not recognized, since 0, as we have seen, is not considered a number 18). 

The arithmeticaI formuIa for the solution of quadratic equations requires a 
proof, which AI-Khwarizmi gives by following the Euclidean procedure. Since 
all his examples have 1 as the coefficient of x 2 , the application of areas can be 

17) L. C. Karpinski, l.c. 13), p.' 19. 
18) F. Rosen, l.c. 13), p. 5; L. C. Karpinski, l.c. 13), p. 67 ("nihil aliud esse numerorum, 

nisi quod ex unitatibus componitur"). The concept is of Greek origin, see above, pp. 2-3. 
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performed with squares. For x2 + 10 x 
form (Fig. 4): 

39, Fig. 3 .is used, in the following 

H 

: ~ : 

25 Sz 

M 
Q 

R 

5x x 2 

L s T 
Fig. 4 Fig. 5 

This can be changed- into a more symmetrical form (Fig. 5). In Fig. 4 the 
"gnomon" IQMLT has area x2 + 10 x = 39, in Fig. 5 the shaded cross has 
the same area: The large square has area (x + 5)2, the "quadratic supplement". 

For x2 + 21 = 10 x, Fig. 2 of Euclid is used (with a slight modification; 
Fig. 6): H I 

___ -ls 

p M R 
Fig. 6 

. No figure is given for the second root. For x2 

figure appears (Fig. 7) 19): 

C 

H I 

p M a 
Fig. 7 

Q 

3x + 4 = ax + b a special 

T • 1 
1 
1 
1 

D 1 
1 
1 

X 

1 
1 
1 
1 
1 
t 

R 

lO) F. Rosen, l.c. 13), p. 19, L. C. Karpinski, l.c. 13), p. 87. 
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If PQ = a, MQ = aj2, then square HQ - (aj2)2, square MD - (aj2)2 + b, 
then TR = x. 

Al·Khwarizmi solves many other quadratic equations, such as x 2 12x + 288; 

10 - x x 
(10 - x)2 + x2 + (10 - x) - x = 54; . + ---

x 10 - x 
1 2."6' In later 

authors, writing in Arabic, we also find quadratic equations with irrationals: thus 
Abu Kamil, "the Egyptian calculator" (c. 900 A.D.) 20), has equations such as 

(x + V3) (x + vz) = 20, x = V 21 + + y 1; - y; - J!1- {f. 

§ 7 

The mathematicians of the Christian world followed AI·Khwarizmi and 
other Islamic authors, such as Abu Kamil, both in their numerical work and in 
their geometrical proofs. They recognized the three types of quadratic equatións, 
solved them either by a formula or by completing the square, and then had a 
figure equal to or resembling the Euclidean rectangles. Gradually some changes 
appeared. In the first place, an algebraic notation was developed, different in 
different authors; symbols like +, -, ]I made their appearance, and the nume· 
rical symbols began to look like ours. Michael Stif~l (c. 1487-1567), in his 
Arithmetica integra (1544) 21), tried to find one formula for the solutions of 
all three types of quadratic equations. For this purpose, he wrote the equations 
in the following forms: 

I) x2 = ax - b, 11) x2 = b - ax, 111) x2 = ax + b, so that, in Stifel's 
eyes, the solution of a quadratic equation was equivalent to the determination of 
a root, "radix": x = V b - ax, etc. Then Stifel's Unica reguia Aigebrae consists 
in the one formula 

1/ a 2 a 
x = (-) ± b ±-, 

1 2 

where a and b have the same sign in the formula as they have in the equation. 
Af ter certain initials in the Latin formulation of the rule, it was called 
AMASIAS 22). This, however, is in reality not a single formula, since Stifel al­
ways had to explain when to add, when to subtract. The first actual "unica 
reguia" is due to Stevin. 

20) L. C. Karpinski, Tbe Algebra' of Abu Kamil Shojac ben Aslam, Bibl. mathem. (3) IZ 

(1911-12), pp. 40-55; id., Tbe Algebra of Abu Kamil, Am. Math. Monthly 21 (1914), pp. 
37-48. . 

21) M. Stifel, Aritbmetica integra (Nuremberg, 1544), fol. 241. 
22) l.c. 21), fol. 48, 248- 2 5°' 
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An example of Stifel' 5 notation 15 1 ~ aeqllatllr 1 l.Q. + 35156 for x2 = 

x + 35156, t standing for "census", and lA. for "radix". This is a typical 

notation of the so-called Cossists. 

Geronimo Cardano, (Cardan, 1501-1576), in his Ars màgna (1545) 23), 
had no rule of unification, but had a mIe expressed in verse, quoted in Probl. 
68 of the Arithmétiqlle. He was, however, freer than Stifel in his occasional use 
of negative roots (aestimOatio ficta 24, e.g. x2 = 4x + 32, x = 8, - 4) and even 
of complex ones. Sol ving the set of equations x + y ~ 10, xy = 40, he found: 

x = 5 + V-15, y = 5 - V-15, 

in his notation: 

5p : m : 15, 5m : m : 15, 

"quae quantitas vere est sopbistica", he added 25). 

In his acceptance of complex nurnbers Cardan may have been influenced by 
Bombelli, whose Algebra, however, was not published until 1572 25). Here 
negative and complex numbers were, aeeepted quite freely, though tbe emphasis 
in their use, as in Cardan, was on eubie rather than on quadratic equations. Bom-
belli's notation for x,x2 , .....• is 0.' h, ...... ; this is tbe beginning of an ex-
Fonential notation and adoptcd by Stevin. By. tbis time the algebraie work had 
beeome quite independent of any geometrie al interpretation, but Bombelli still 
found it necessary to interpret his solutions of quadratic equations with the aid 
of the Euclidean square figures. Even Stevin maintained this tradition. 

§ 8 

The numerical solution of the general cubic and biquadratic equations was an 
achievement of the sixteenth century and was felt at the time as a great and 
revolutionary discovery. For the first time mathematics had passed beyond the 
limits of the centuries-old Greek-Arabic cultural domain. The importanee of this 
step was enhanced by an atmosphere of publie disputations and nasty priority 
squabbles. Cardan's book, whieh made the discovery known to the learned world 
at large, was proudly called Ars magna. 

In our days, when th is chapter of algebra has become a minor and slightly 
boring part of the theory of equations, some effort is required to understand 
what its development meant historieally. It stimulated numerical work and im-

23) H. Cardanus; Artis magnae, sive de reglilis algebraicis liber ~nlls. Nuremberg, 1545 ,fol 3 
verso. 

24) l.c. 23), fol. 66 recto. 
25) R. Bombelli, L' Algebra (Bologna, 1572; another ed. 1579); abstract in L' Algebra 

Opera di Ra/ael Bombelli da Bologna Libri IV eV . .. pI/bI. a Cllra di E. Bor/ololti (Bo­
logna, 1929, 302 pp.), pp. 25-46. 
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proved its notation, made mathematicians familiar with negative and complex 
numbers, helped toremove the Euclidean conventions still adhered to in algebraic 
work and the associated acceptance. of the homogeneity of the equations. It 
!,!ncouraged further pioneering in equations of degrees higher than four, and the 
study of the theory of equations in genera!. Girard, Stevin's editor, was the first 
to state that every equation of degree n has n roots 26). 

Equations of degrees higher than two, or problems leading to such equations, 
appear occasionally in Greek and Arabic literature. The most famous of them 
are the problems concerning the trisection of the ángle and thc duplication of 
thc cube. The only systematic trcatment of cubic equations before the Renaissance 
"cossists" is th at of 'Umar AI-Khayyämi (Omar Khayyam, c. 1038/1048 - c. 
1123/24, Nishapür, Pcrsia), who solved cubic equations by the intersections of 
conics 27). Thc method itsclf was not new and of Greek origin. Omar only knew 
positive roots and gave no numerical examples. However, there is no evidence 
that his work influenced the "cossists". Paciolo, in his Summa (1494), declared 
that the solution of equations of degrecs higher than two was still wanting: 
"1' arte ancora a tal caso non a dato modo si commo ancora non a dato modo al 
quadrarc del ccrchio" 28). 

The solution of the cubic equation, found in thc carly sixteenth century at 
the university of Bologna by Scipio Del Ferro and his associates, was rediscovered 
by Tartaglia and published by Cardan in his Ars Magna 29). The solution, callcd 
af ter Cardan, requires that there be no term in x2 , but Cardan showed how this 
can always be achieved by a substitution. For instance, the equation x3 = a~2 ;t 

a2y 2a3 
b can be transformed into y3 = -- + -- + b by the substitution x = 

3 27 . 

y + a/3. Since Cardan knew only positivc coefficients, he started with 13 dif­
ferent types, but he managed to reduce them to the three types: 

x 3 = ax + b, x 3 + ax = b, x 3 + b = ax. 

The second type was thc starting point of Tartaglia, who solved it by writing 

a 3. 
ti - v b, fiV (-), and found 

3 
x = lVu lVv 

. 26) A. Girard, Invention nouvelle en I'algèbre (Amsterdam, 1629), fol E 4; new cd. Am­
sterdam (1889). 

'7) The Algebra of Omar Khayyam, by D. S. Kasir (Ncw York, 1931, IV - 126 pp.) 
28) Summa (1494), fol. 150r. 
29) The story of the discovery of the solution of the third-degrec equation has of ten 

been told. See, for instance, the histories of mathematics by M. Cantor, F. Cajori, G. 
Loria, et al., or O. Ore, Cardano, The Gambling Schol ar (Princeton, 1953, 249 pp.). Also: 
E. Bortolotti, L' algebra nella scuola matematica bolognese dal secoio XVI, Periodico di Ma­
tem. (4) 5 (1925), pp. 147-184; id., Manoscritti matematiche, riguardanti la storia de'" Algebra, 
esistmti nelle Biblioteche di Bologna, Pub!. Circ. Mat. di Catania, Esercit. Matem. 3 (1923), 
pp. 69-91. 

j 
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Cardan gave corresponding solutions of the other cases. He reduced the case 
x3 + b = ax to that of y3 == ay + b by showing that in this case y2 -xy = 
a - x2 , so that one value of ygives two values of x. Cardan recognized that 
there may be three roots (e.g. the equation x3 + 10x = 6x2 + 4 has the roots 

2, 2 + vi, 2 - v"2) and remarked that their sum is equal to the coefficient of 
the quadratic term. He studied the 'general cubic equation, and also admitted 
complex roots 30). He tried to add a geometrical interpretation to the solution 
of the cubic equation, but did not get very faro The stiIdy of cubic equations 
was thus an important factor in the gradual elimination of the Euclidean ap­
plication of areas from algebra. 

Cardan's Arsmagna also contains Ferrari's solution of. a biquadratic equation 
by the reduction of the problem to that of a cubic equation 31). Ferrari's example is 

x4 + 6x2 + 36 = 60x, 

which he solved by adding to both sides first 6x2, than 2y (x2 + 6) + y2. He 
obtained in this way: 

(x2 + 6 + y)2 = (6 + 2y)x2 -/;- 60x + (12y + y2), 

the second member of which is a perfect square in x, if 

V (2y + 6) (12y + y2) = 30, or y3 + 15]2 + 36y = 450, 

which gives what we call the cubic resolvent, to be solved by Cardan's method 32). 
Cardan explained that biquadratic equations can have four roots. - Bombelli's 
merits mainly consist in the competence he shows in the numerical handling 
of cubic equations, including those with imaginary roots: He also faced the 
"casus irreducibilis", where the equation x3 = ax + b has a real root appearing 
as the sum of the cubic roots of two conjugate complex expressions. If x 3 = 

,ax + b, then ' 

"fb V b 2 a 3 fb' V b 2 a 3 x = - + (-) - (-) + - - (-) - (-3) ; 
2 2 3 2 2 

this case presents itself when (i.) 2 < ( ~ )3; Bombelli understood this 
2 3 

to mean that the two cubic roots must be conjugate complex 33). Bombelli also 

30) An extensive study of the Ars 11lagna in N. L: W. A. Gravelaer, Cardano's tranS11lU­
tatie11lethoden, Nieuw Archief V. Wisk. (2) 8 (19°9), pp. 408-443. The three transformations 
used by Cardan to transform, cubic equations of one kind into another were x + - y, 
x = y ± k, x = yfk. ' 

31) Ars 11lagna, cap. 39, fol. 22 V. 

32) Comp. E. Bortolotti, Su/lascoperta della risoluziolle algebrica de/le equazioni del quarto 
grado, Per. di Matem. (4) 6 (1926), pp. 21.7-23°. 

33) L' Algebra (1572), pp. 293-295. Cardan, in the second edition of the Ars 11lagna 
(Basel, 1570), also discussed the casus irreducibilis in his so-called ReguIa Aliza, but re­
mained, as Stevin remarked, rather vague (L' Arith11létique, 1585, P.309). See also 
E. Bortolotti, La trisezione dell' angolo ed iJ case irreducibile della' equazione cubica nel!' Algebra di 
R. B011lbelli, Rend. Accad. Sci. Ist. Bologna 1922-23, 16 pp. 
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solved some equations.of the fourth degree, e.g. x4 + 8x3 + 11 

which hè found two roots: x = - 1 -+- VU 34). 

§ 9 

68x, for 

Stevin's theory of equations testifies to great skill, but is not particularly 
originaI 35). In his theory of quadratic, cubic, and biquadratic equations he fol­
lows his "cossist" predecessors,óf which he mentions Paciolo, Cardan, Tartaglia, 
Stifel, BombelIi, and Nunes. He quotes "Mahomet" , which may mean that he 
had studied a manuscript of Al-Khwarizmi, but mayalso indicate that he took 
the name from Cardan or some other author. A new feature in his work 
is· a curious theory for explaining the character óf an equation, which he· thinks 
wiU,help to overcome the difficulty of-those people who think that an "equation" 
is something unusual. This seems to have been a common reaction in the sixteenth 
century, since we also find Stifel interested in explaining the difficulty away. 
Stifel, we have seen, explained aquadratic equation as the taking of a square root, 
e.g. x = vax + b. To Stevin another point of view appealed more. An equation, 
says Stevin, is nothing but .a proportion, and solving an equation is simply equi­
valent to applying the well-known rule of three. The three types. of quadratic 
equations, for instance, can be written as follows (in modernnotation): 

x x x 

b - ax p ax - b p , ax +b p 

provided we add the condition that x = p. This does not seem a particularly 
helpful rem ark, but it must have had a clarifying effect on some of Stevin's 
contemporaries, who were brought up on the rule of three 36). For instance, 
when Stevin wrote: "given three terms, of which the first is 0, the second (D@, 
the third an arbitrary algebraic number, to find the fourth proportional term", 
or, in our notations: 

34) L' Algebra ibid. 
35) An extensive study of L' Arithmétique, ·and of Stevin's theory ot equatlons In paru­

cular, by H. Bosmans is to be found in the following papers: 
Notes sur I'Arithmétique de Simon Stevin, Annales Soc. scient. Bruxelles 35 (191D-II), 

2e partie, pp. 305-313; 
Remarques sur I' Arithmétique de Simon Stevin, Mathésis 36 (1922), pp. 167-174,226-231, 

275-281 ; 
La réso/ution des équations du 3e degré d' après Simon Stevin, ibid. 37 (1923), pp. 246-254, 304-

311 , 341-347; 
La résolutiondeséquations du 4e degré chez Simon Stevin, ibid. 39 (1925), pp. 49-55. 

See also the long extracts in G. Maupin, Opinions et curiosités touchant la mathématique 
(deuxième série). Paris, 19°2.. . 

36) Stevin's interpretation of equations as proportions was criticized by Viète in Ad 
problema quod omnibus mathematicis totius orbis construendum proposuit Adrianus Romanus 
Prancisci Vietae responsum (Paris, 1595), Cap. 2, fol. 2. Stevin is not mentioned, only 
Romanus, who had adopted Stevin's interpretation. 
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he meant what we express by the equation 

x2 'x 
x2 =ax+b. p' ax + b 

In his theory of quadratic equations Stevin also tried to improve: on Stifel, 
who in his rule AMASIAS had given one single formula for the solution of all 
three types of quadratic equations. However, Stifel failed to explain when to 
use +, and when -. Stevin' s . ruIe is such that the directions for sol ving these 
equations have the same words in all three cases. He arrived at thisby writing 
tbe equations in Stifel's form and considering a negative term, such as '-ax, as a 
term with coefficient -a. Where Stifel still had to make a differenee between 
adding and subtracting, Stevin could always say "adding" 37). He prcived the 
correctness of his formûlation by an algebraic reasoning, since the. classical geo­
metrical constructions are typically different in the three cases. With Stevin we 
therefore have essentiaIly our present single formula for the solution: of all 
quadratic equations, and this in itself was another step in the. gradual elimination 
of all Euclidean proofs from algebra. Stevin even included the case of a. double 
ro~ . . 

Stevin had no objections against negative roots, but felt that they called for 
an explanation. They. are, he ~tated, the positive roots of the equation obtained 
by changing x intó :--:-~~ the idea of intróducing negative riumbers by changing 
tbe sense on á line is a thing. of later age. The concept of directed magnitudes 
was still urtdèveloped .. 

We have already seen that Stevin rejected complex roots. Even'much later,' 
af ter mathematicians had - almost grudgingly - accepted them, they were felt 
as something awkward. This did not change substantially until Gauss related 
them also to the concept of se~se, this time in two dimensions. 

For Stevin's ample discussion of quadratic, cubic and biquadratic equations we 
may refer to the text. He has an excellent exposition of the theory, covers· all 
cases, and shows a considerable computational ability in handling them. It was 
probably the best exposition of this theory 50 far presented . 

. We have not reproduced the whole text, but have made those selections which 
can best give an idea of 16th century algebra and arithmetic and in especial 
show' Stevin's characteristic methods of exposition. 

§ 10 

Another contribution to the theoryof equations is to be found in the Appen­
dice algebraique of 1594, which Girard later inserted in the text of the Arithmé­
tique, as a Çorollarium to Problem LXXVII. This Appendice originally ap­
peared as a pamphlet of six pages, of which only one copy preserved in the 
University library of Louvain was known. The fire which destroyed this library 
in 1914, during the first World War, also destroyed this pamphlet 38). It con­
tained, as "appendix" to the Arithmétique, a numerical approximation of a po­
sitive root of an equation of any.degree. 

87) Cardan had already made the remark that to add - means to subtract + : "quamvis 
minus cum additur ... plus cum detrahitur", Ars magna, Cap. XVIII. 

88) On the history of this book in Louvain, see Ph. Gilbert, Bull. Acad. roy. Belgique 
(2e sér.) 8 (1859), pp. 192-197; H .. Bosmans, Annales Soc. sc. Bruxelles 30 (2 part.) 
(1906), p. 275; H.Bosmans, Nouv~lle biographie nationale XXIII (Bruxelles, 1924) art. 
Stevin. 
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Cardan had already published such a method, substantially anextension of 

the rule of the doubly false supposition. Let f(x) = aoxn + a1x n
'l + ... + 

ax = k be an equation with positive coefficients. Then, if for a posltlve 
integer x = a the inequalities f(a) > k, fCa + 1) < k hold, there exists a 
root x between a and a + 1. If we write 

f(x) - f(a) 
f(a + 1) _ f(a) = e, 

tlien e < 1 and we can take x = a + e as a second approximation, In this way 
we can proceed further 39). Stevin's method is different and holds fQr equations of 
the form f(x) = g(x), each member having only positive coefficients, such as 

x3 = 300 x + 33915024. He first finds a value x = 10k (ka positive integer) 

such that f(lOk
) < g(10k

), f(lO k+1
) > g(lO k+1

). Then he tries out 2.10,1" 

3.10,1" . , : , 9.10,1, tiIl he finds a num~r a. 10k such that f(~.10k) < g(a.lO k), 

f (a + 1.10 ,I, ) > g (a + 1.1 Ok ), etc. Af ter having found the integer part of x 

( ' h' I) Ah' 10A + k k ·m IS examp e 323 , say x = Jetnes , = 1,2, ... , 9, etc. 
. . 10 

Stevin did not apply his decimal notation, though the article was published in 
1594. He mentioned that his' friend Van Ceulen also had a general method 
of solution, This may be true, but we do not know this method, since Van Ceulen 
never published it. 

§ 11 

Stevin' s version of the first four books of Diophantus does not claim to he 
a translation. Stevin simply used Diophantus' text as a source for problems which 
he could solve with the aid of his theory of equations. When he found it con­
venient, he also changed the numeri cal values in the problems. He was en­
couraged in this free treatment of a classic by the fact that Xylander's translation 
was based on a bad Greek text anyway. The result is that Stevin's Diophant is 
simply a continuation of the theory of equations in the Arithmétique. We have 
not republished this part. The genuine Diophantus is now readily available 40). 

Nor have we republished the first section of the Pratique, which deals with 
problems of commercial arithmetic, or the last part of the section, which contains a 
treatise on incommensurables with an explanation. of the tenth book of Euclid. 
Stevin first gives, in Euclid's spirit, a geometrical interpretation of radicals of the 
form Va - Vb, and then reinterprets Euclid's classification of these forms in 
terms of radicals. It is a creditable performance, but offers little which interested 
readers cannot find much more easily in modern commentarises 41). 

39) This was the "reguia aurea", Ars Magna, Cap. XXX, fol. 53. Cardan applied it to 
several cases, e.g. x' + 3 x' = 100. 

40) See. Diophanti Alexandrini Opera Omnia cum graecis commentariis ed. P. Tannery. 2 vol. 
Lipsiae, 1893, 1895 or the French translation: Diophante d'Alexandrie ... oeuvres /raduites 
... par P. Ver Eecke (Bruges, 1926, XCI + 299 pp.). 

") T. L. Heath, Tbe tbir/een Books of Euc!id' s Elements Vol. III (Cambridge 1908) 1-255. 
: E .. J. Dijksterhuis, De Elemen/en van Enc!ides TI (Groningen 1930)' 167-199. 

Ruth Struik in Gli Elementi d' Euc!ide e la critica antica e moderna, editi ria Federigo En­
, riques. Libro X (Bologna 1932). 
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L'ARITHMETIQ3'E 
DE SIMON STEVIN 

D E B R V G E $: 

Con tenant lescomputati"ons des nombres 
Arithmetiqu.cs ou vulgaircs: 

.Aujli l' Algebre, auee les equationl de cine qU4ntitez... 

EnCembklesqu,atre premiers, liurcs d'AJgebre 
de Diophantc d' Alexandrie,maintenant prc­
mierement traduias en François. 

Eneore vn liure particulier de la Pratique d' AritlJmetiquf, 
eontenant entre autru ,Lel Tablcs d' Imereft ,La Dijille; 
Et vn tr.titlé des Ineommenforables grandeurl : 
Allee I' Explieation du Di~iefmfl Liure d' Eucljde. 

ALE Y l) E~ 

De l'Imprimerie de Chrifrophle Plantm. 
cl:>. I:>. L X X xv. 
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AV TRESDOCTE 
ET VERTVEVX 
S E 1 G N E V R Monfr I E H A N 

C OIlNETS DE -C ROOT. 

OM 13 I ÉNqu'CJ1trelesdiuer~ 
\,j feS tnclinations qae fa Nature à 

-,,~.. dzfll'ibue' aux Ho mmes:> il m'efl 
~. efcheu '0z,sr ma part:> ft deJir 
ti' entendre chrjès rares5fàns:> hela.r! pouuoir 
attaindre Ie but propofé: Si en cetouteifoil 
qU'eUe y a teUement pourueu :> 'jue />ennui de 
I'attenteefl a!ICunement foulage;> par leconfort 
procetfant de I'elfoir de quelqu~ fo~ y parueni~. 
~.m comment?(jrtes par la contmueUe fimt­
liarité:> mon Treshonnoré Seigneur)aqueUe 
m'a rcnducertain:> non feulement de "'IJoflre in­
fàtiable & flagrante cupidtté :> de comprendrè 
chofes hautes & 'tIertueufes; maM qu' ou/re 
eela 'tI0114' eilies heureufement paruenu à ld 
cognoijfance d~ plufteurs myfleres.; (j qui:> ~ 
cau[ede 'tIonrebenigne (!) communicatiue.af­
,fcélion> m'eft deuenu comme ferme refoge de 

.. z mes 

" 
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mes dijftculte'Z.. ed.r, queUe pd.rtie de la Thilo­
fophie ft pou1'roit il rencontrer, que "POUI n'y 
foiez.. t"'{)er sé; non pas fel on Ie 'Vu~atre; maü par 
Jolide inteUzgence ties caufes ? Certes les difcipli­
nes 8J1.athemJtiqueJ m'en font en partte tef­
. moinage; 'Pcu qu'entre autres les fubtik.. Tro­
blemeJ ft) Theoremes Catoptriques d' Alhaz.e­
ne, Vitelle, @j"'" d'Euclide ,ne "Pous pouuoient 
contenter,fans "Peoil'p.w l'experience leurs 1'a­
resejfeéls, preparam, @!ï[ai/ant preparer en 
toute diligence, les appa1'eils y necejJaires. ên la 
Mufique ,par dejfUJ l'exercice de la "Poix, deS 
bzflrumens, "Poire de la CompoJition ,en laqueUe 
(ft ton peut croite l'effe él) "Pom n'efteJ pa! des 
moindres: Vous rvous eftes encore diligemment 
exercé en la Therorie driceUe, nous en propofant 
. & refoluant argumens non 'lJu~aires. ~nt 
à 'tJoflre erudttion en la IurifjrUdence, CPhyfi­
que,ft} ToëJie, elle eft notoire à Vn chafcun j 
maü à mai en particulier J vof/re diligence es' 
trauail, enl'auancement des choftJ tendantes à 
fvtilite de la ,%publique: lefqueUe~ (moientJant 
'fuc ['aucug(e ennemie ae cRéfon~ ou la termÎ-

nante 
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- 25 -

ASO 

'lJrtnte cloto ne r empefchent) feront plu.t gra1z­
des que ['on n'a attendu des Bommes de noflre 
tempJ: de forte que ie me [cm faire aucemement 
monde6uoir~ quand/efludie & m'eJforce ~ de 
faire choft agreable à "tJoJlre treJiOuflre Efjri! : 
(j que ie ne puis mieux faire pour ceflejoiJ, 
qU'en "tJOUJ iledr:ant ['Arithmetique, enfemble 
u Pratique d:iceUe, meJlees daucunes (te/le.r 
qu'eOes font) miennes inuentions .) propres à 
mon auif,pour ['''tJtilité commune: L'aUAnce­
ment & prof}erité de laqueUe eflant 'tJoftre 
deleBation & finguliere ejlude, ie ne douhle 
point qu'elles ne "tJo/u donneront quelquc con­
tentement. ~ceue's doncques bemgnement ~ cc 
tefmoinage de -zele:J & dimmorte/le ajfetlion; 
de ce!ay qui fouhaite ('heureufe !f!i!C de tOUJ 'l10~ . 
!'auts es' 'tJertueux conceptr, cef! de 

L'clltiercmcnt vofrre. 

Simon Steuin. 

; AD 

Note: The dedication is to Johan Cornets de Groot (1554-1640), burgo­
master of Delft from 1591/95, father of· Hugo de Groot (Grotius, the author 
of De Jure Belli ac Pacis (1625), see Vol. J, p. 6, note 15). The poems are by 
Dominique BauIde (Ie Bauldier, 156~-1613), in 1603, professor extraordinarius, 
in 1613 professor ordinarius, at Leiden, Franciscus Bertie Anglus, apparently 
an Englishman, and the same Johan de Groot, first under an anagram of Janus 
Grotius, then under one of Jan de Groot. Another poem by de Groot: Vol. J, 
p. 51. 
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SIMONEM STEVINVM 
B R V GEN S E M. 

8v1u!ttU 'Bruga alii.t eXd!qutlt laudihU4 ~r"es~ 
, At cunElM anteit lauClihu,:r ingen~. 
Tef/es tot p~!Jim pOp'ulos t'utata per omnes 

Nomzna "'Pel potZIt.! numma qUd! peperit. 
lUil non S op.bid! pars "'POa intaaa remanfit 

ii....~J,m potis hurnana percipere arte labos. 
Sala 8f1lthematice miro tendehat amore 

[ultorem è ce/ehri debgere "Prhe fihi. 
Tentleba!fuflrà,jine te ST E V I N E Juffet: 
~i Dluam ojJicio profequerert tuo. 

F alix tu tp atriá~ f (Xlix te tp atria a!umna: 
Sed m.:tge in hac {alix cp atria parte ta1l1en~ 

~o preciofior eli mJrtalis munere "Pitd!, 
, Najèmdtque breu; jorte perennû honos. 

Dominicus Baudius In(ulénhs. 

IN 
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IN 0 P VS. SIM ON IS 
S T E V I NI· B R V GEN SIS. 

GrtecÎa Dulichium mirataejl:'R.pma C~tonem: 
Et rnemojlhenieos Attica turba fonos. 

EJl.quodiat7etopeJnatote~ '15e{gia STEVIN, 

laélaIJit primum te:> tua'15rugga foum. 
Fa/,ees quibus iRa lieent: font iRa labori, 

(Crede mihi )meriti pr~mia digna tui. 
Tam bene foccedunt non omnibtu omnia; 

STEVIN 
~àm bene [uccedunt htee tua [triptatibi. 

êJi aliquid fcrifto dot1iJ p!dcuiJfe : perltos 
Atque etiam ignaroJ qai docet:> iUe doeet. 

Hoc 0pus:J hic labor e fl:J iUo tibi gratulor ipfo 
Ars tua tam faci!J quoddocet ire"'Pia. 

Non quod Arithmeticam flcilè eJl docu1Je"M~­
giftro 

Te fine ("Pera /oquar) non bene doéla [uit. 
Sic numeros numcrare prim,pofl Addita przmil 
~am beneeonueniant,ars tUd.doEladoeet. 

Nee fàtti hoc :Jnumero cum fi'nt 'Diuifà priori.) 
Ni docetU qua 'luis Suhb'ahat arte rviam. 

.. 4- Fra6lJque 
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Frafldque per partes~ numeroreddelfM, priori, 
Et non rraaa priU4:' qua rationè potes. 

eAfjiee quàm daaa quiá ~adix fcribitur arte ~ 
Affizee quàrn bene fit ~gula {cripta Trium. 

Teq. autor(Diaphante)iterum fic traxit ab Oreo 
Vt noua"qu~ na f unt ,h~e lila fcripta putent. 

Seu numerare 'l'o!eJ ~ ftu menf urare libebit, 
Ht« ades: iJle tibi pr ~ffat "tJtrumque liber. 

Sic patri~ pradeJ!è fteidcs~fic nafcimur omnes~ 
~àm tUIII in patriam eft ojftciOfell amor! 

Vade liber ~neque te pudettt reCltttre M"itzftrum 
Sed caput ttttolku datltt per Dra 'tJirum. 

F rancifcus Bertie Anglus. 

DE 
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DE OPERE OPERIBVSQ.!E 
A v TOR I S SER M O. 

PI ERIS intermijflt. diu, intermiffil4 Apollo, 
. J~ter~ijJà Charü, ~ntermijJique tabores 
JngenuJ antIquo fltagunt znc/udere ludo 
iM.rliti~ Sacrte defertorem. i2!!id amicJJ, 
i2!:!..id Patri~, 'luid debtlCrim Maioribu.r" ft} 

quid . 
Poflremu mihi,nuUa "fmquam me obliuio cepit: 
~d'tJero, tibi STEVIN I, ignorantiacrajfa. 
ProximlU ergo dolo latam committere culpam:J 
Improbll4& potui crafsè ignorare quodomnes 
Seu norunt,jiue ignorent,nojJent tamen omnes, 
Optanrlum fimul,dtque oper~pretiz{, fo,:et; atqui 
(jedo equidem norunt communiter, aut melior 

pars.' . 
Non ego iamdico MONADI full4'tJtlocuJinter 
eAJftrtw Numerosj~dPrincipium Nume­

rorum 
~ VOD Numerus non fit, 'tJeluti neque li­

nea P v NeT V M. 

Mdgnusenimfuit hic error;pars maxima 'tJeri 
'1Jetepti f}ecie. Die, Le[!or,{ons, ft) origo 

.. 5 Herbü 
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HerIJis arboribusfl"c , f!!I '1~ fit áenlqu~ 
pIAntir ? . 

Num ~adix diees? Erras. num femitJa ? "e-
rum 

Dicir~ at in NumeTÜ ftmi/i.ratjone~modoque 
EP quod femi1114 obtincat "'im;fons ft} mgo 
Httc Numem, Numerum quem fi quü dzxerit, 

errat. 
Longè eft diuerfum ~dix quod dicitur' iUam 

i.\:cil,~:;:S Dieere j.àI Numeri partem .. Numerumq' ue 
l'~lrc No... , 
bres. pajl. 'lJocare. ;0. 

.@.!!ttlibet'}Jt cttrnil pars eil caro, qtettlihet olJis 
Os,jic rPr Numeri ~meruJ pars 'luJibet. 

hinc eil 
Vt non immerito ~rheroJ gemu hoc~dices 

!7i~Ys~;r. AppeUet.lam CtEcuJ,Inextritabilil, atque 
t:J51~;3. Surdus.aLl Ab'ûrdUs Numerus .. q]ationti& 
ttnnels, rv ') v. ~ .L~ 
~ne&u~it'r. ex'tJc"'S 
lnexplla- - c'" 
N~:f~~ .ff2.!!.tt Monflra httc redr eJfe! Hum1t1'Ja forte 

·creatOJ 
Auritos, OculatoJ, 7>articipes~tiont4 
Fortè '}J~w. ~tI:meros? tpp e;pers es ~ationti. 
Abforde mbil In Numert! ailJurdcjfed In te 

(Ne 

- ' 
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(Ne "Pitq~ inftmulato prohos ) in te improhe fo-
tum eR. 

'PluribUJ hoc equidé "Pitit-em morta/ibu! > artes 
Obfcuri accufant> mente ipfi ac {umine capti. 
ScriptoriI 'tJitium leélorem decipit> huiUJ 
Jngenium taràum fcriptorem.; Ars criminir 

exfors. 
TantoiufliUJ hic qut nil molitur iniquum~ 

Artibus "Pt fit honos JurM hoc agit> fi} malè ft 
quid 

Antlqeeû fcriptum ~ aut nec fcriptum > corrigit> 
at!Ket. 

Ingenium noflrum tenehriJ;, ft} carcere·uLo;, 
No.'Z res claufa Meet. êuclidû afjmmeter iUe ~~ln~,',~: 
lIie liber Decimus quàm non mortalia torftt ~!~,~,?~~;" 
Peélora! clara tamen res eft;, tantum arrige 16: 

mentem. 
Tc pmes arbitrium, tua fit cenfora;,pal'atam 
Ar] m.t.Ïol'a 'tJiam inuenies. ST E V IN 1 V s iUe eH 
Non {umum exfu.~ore;,fed ex fomo dare lucem 
Q~itat;, "Pt ffeciofa dehinc miracula pi'omat. lkC3r1~;I_ 
Sume 'tJnum è multiJ. quid non Decarithmia Î.~t'lin. 

pr~ftat 1'''S-IJ;: 

Ditûnu1IJ 
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Diuinum fcriptorit opus? cui non tgD ft "el 
Aurea mt"Pox jit)eentum lingu~~or4. centum, 
Omni ~tate queam laudes perfoluere digntU. 

Seil quiá ego h~c memorem ? muJio maior" 
canebat 

~i mihite notum STEVINI &' me tililfecit. 
Nempe canebat "'Pti magnum per inane remotas 
Longinqui.t.l}atii4 audire ft} reddere r-uoces 
Noucru, ignottU aliiflJue notare figurM. 
Nee mihi credibili.r "'Pijà elfet fabu!a~ ni me 
(?e~rejêe~teommenti~~tha~or~i 
Fama "Petus. magil ecce fokm [uperare "'Pidetur 
Per "Pada per fcopulos intaéltU pojfe earinas 
Siflere. 'Parte Jia, quid, quod dicare reeepto 
Terra Neptuno miracula promerererum ! 

~icquididefl,fopera inuidiam, '1uoaque 
""tele eenfes 

Cenfeat hoe ipfum, &- ~J 'Publiea fentiat~ 
"Pt te 

8r.taturo 'Viui 'Viuum dignemur honore. 

IAGIVSTORNVS 
4> IA OMA eHl:. 

AV 
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A V LEe T E V R, 
P 0 V R L' OE V V R E . 

. 4mi Leéleur,puis que vos T RE amitié 
. Nou.t aimon.r tafJt qu'tJn corps aime [on ame; 
Anime nous~par amours, de ce baume 
De ta foueurcaufant v I v AC IT E'. 

. ~}fe ' , Amme noui ~ W eres amene 
Dans "'Pn "'Pergier, dont l'amoureufe flamme 
Tou.r "'Pertueux à contempIer enJlamme ~ 
Vergie1' ie dl plain de feliáte. 

La cueiUirés les fecrets de nature:> 
Dont motJ STEvINgrandnobre'tJoUJ procure) 
Nombre ft t":and qU'one nombre nombrera. 

NombreJàru nombre e.r nombres trouuera 
.€l!!! de eeft' art ti N 0 M B R E Raura eure. 
En auez.. 'tJou.r, ami Leaeur? Voilt. (r 

Darie Togon. 
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A V LEe T E V R. 

~~~ .. ~~ .. ~-~ E V que l'Arithmctique fe-
!1 .. Ion Ie iugerncnt de rous, eH: 

fcience vtile à vn chafcun en 
tI:A; particulier, & en general à 
toute Republique, voire vn des forts & 
principaux fondamens de la con[eruation 
ae tout cdl: vniuersj Certes pluiieurs Phi..: 
lofophes anciens & modernes, ne fe font 
pas exercez fans raifol1 G diligel nment en 
icelle,ny fans bonnecaufe (conGderam la 
dignité de Ct grand fu bietl:) n' auons nous 
emploié noHre temps & trauaH, à en 
cueillir & dcfcl'ipre, ce que Ia peduafton 
nous fi11 e ftx~rer de pouuoir aual1cer à Ia 
Commune; Maisqu'cH cda? C'dl: (à fin 
de Ie comprendre fommairemem en trois 
poinas) premierenient l'ordre,td qn'il dl: 
mien. Au fecond quelques noz inuen­
tions. Au tiers refutation de quelques ab­
furditez enuieillies en cdle fcience; Def­
quels nous pourriolls dire plus ample-

ment 
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lualt en paniculic:r, mais pOfatlt Ie fui .. 
uant effeél: pour declaration, & vous be­
ning Leél:eur pour iuge, nous Ie paffe­
rOllsoutre. Vous fuppli;lllt nous vouloir 
c:xcufcr des vulgaires fautes, qui pour­
roient proceder de rImprunerie, ou par 
quelqueoubliance, quant aux autres,quc 
vous eftimerc:z,peut efue, fortir de· noluc 
luc:fentendement, les vouloir dcbonnai­
relnent corriger par cel'taine affeéliol1 à 
}, augmentation de la fcicllce , non pas 
aigri fur nofrre ignorance, yell. que nous 
fommes tous fuoieél:s à faillir. 

Ce que faifant, .n'obligerez pas feule­
ment de plus fort noftre affeélion,du tout 
vouée à vofrre {eruice , maïs donllerez 
aulIi. courage aux atltres, de manifdlerce 
qui fera vtile à la Chofe Publique. 

ARGV-
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AR G V MEN T. 

NoV s diuifons l'ArirhmetÏque. en ( 
. deux parties comprennans chafcune 
en vn particulier liure,dcfqllels le premier ' 
fera des def1l1itions, qlli ferom de l'Arith-· 
mctiquc, & des nombres Arithmetiques 
(po ut premiere partie du premier liure) & 
des nombres Geometriqucs(pour la deu-:­
xidinc partie) Et des effetts des nombrcs 
procedans de leur comparaifon, commc 
Raifon & Proportion (pour la troiGefinc 
p~utie) & de leur c.omputation qui dl: 
rationelle & proportionelle! Rationelle 
(pour la quatnefme partie ) comme Jes 
quatrc computarions generales, à f~auoir 
Aioufier,SoubU:raîrc,Niultiplier,& Oiui­
fer (diae computation rationellc; par cc 
qu'i! y a felliement mutuelle habitude de 
termes & point comparaifon d'cgales rai­
fons comme en la proportion) proportio­
nelle (pour la cincquiefine pa.rtie) comme 
Reigle de trois, RegIe de propOltionelle 
partition, RegIe de faux. 

Le fecond 
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Le fecond liure dl: de l'operation ,qui fe­
ra des nombres Arithmetiques emiers & 
rompuz (pour premiere partie du fecond 
liure) & des nombres GeOlnetriques qui 
font racines ou radicaux limples, & muI­
tinomies(pour deuxiefinè partie)ou quan­
titez Aigebraiques entieres & rompues 
(pour troifiefme partie) Et ladiae opera­
tion, defdiaes fes foubdiuiGons fera Ra­
tionelle" & Proportionellé; Rationelie, 
comme les quatre computations genera­
les 3 Proportionelle,comme RegIe de trois, 
RegIe de proportioneIle partition,,& Rei­
gie des faux. Et en plus grande euiden­
ce nOllS comprendrons l' ArgUlnent en 
telle tabie: 

... ,. 
Arithlne-
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LE PREMIER LIVRE 

D'A RIT H MET I QY E 
DES D E FIN I T ION S. 

PREMIERE PARTIE DES ,. 
D E FIN I T ION Sj 0 E LAR 1 T H M E-

liqlle (} du TJ(}mbres Arithmeliqllu. 

A. ReE queI'Arithmeeiqlle(cequi elè 
:mfli CO:U11lUl1 aux aueres ars) fcxpli-

~~:-"!'-i'~ ql1e par motz comme 6gnes del'af­
feétioll de l'ame, lr:{quds {e deno­
rent par efcripmres; Il nous faue pre .. 

-";;:~"l""'''''''''"'-'<L.. mierement de[cripre Ia 6gni6cation 
des proprcs vocables de cefre fcience. Car auantque 
ron comprennela matiere de la doéhine, in conuient 
entendrc les moez par lefquelson l'expliquc. Nous fe~ 
rons doncques no/he premier liure de leurs de611i­
tions, defcriplIant toulionrs du commencemem (en 
tanc qu'il nous fera pollible) ce qui eonufte premier 
en la nature. . 

AVERTISSEMENT 
A LOA l' l' REN T 1 F. 

V IiV qu'il viendra bien à poinél: foubs allcunes defi .. 
nitiolls, d'arguméret des proprietez des nombres 

(lefqucllcs I' apprcntif pout Ie premier n'efr p~s tenu de 
!çalloir) il m'a femblé bon l'aduerdr commenc flOUS 

auoDS appliqué tels argumens difrinaement auee 
it ft 1. leun 

First Baak, an Definitians 
First Part 

Oefs. land II define arithmetic as the science of flumbers, and number as 
"that by'which the quantity of each thing is explained". Indeed "as unity is the 
nuinber by which we say that tbe quantity of an explained thing is one: and two, 
by which it is called two: and half, by which it is called half". Now it must be 
made dear THAT UNITY IS NUMBER. Stevin does not like to use the excuse 
of many others, who, when dealing with some difficult matter, state that they 
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leurs tiltres (oubs leurs definitions, à fin que pour Ie 
premier fe contentanc des definitions, & de leurs ex­
plieations. il puil1è à fan plus grand prouAit les palIèr 
oultre. 

DEPINITION J. 

A ~thmetique eflla fcienee des nomhres. 
DEPINITION 11. 

Nomhre efl eeLt, par lequel fexplique la 
quantité rleehafcune ehofe. . 

Ex P L I CAT ION. 

Comme l'vni,té efi nombre par lequella quantité 
d'vne ehofcexpliquée fe dia: Vil: Et deux par lequel 
on la nomme deux : Et demi parlequelon l'appelle 
demi: Et racine de trois par lequel on la nomme raci­
De de rrois, &e. 

~V E l'V N I TEE S T 
N 0 M B R. E. 

PLu6eurs perfonnes voulans traiéter de quelque 
matiere difl1eile, oot pour eoufiume de declairer, 

cómem b~aucoup d'empefehemens.leurom defrour­
hé en leur eoncept,comme autres oceupations plus ne­
celfairesjoe nerence longuement exereé en icelle efiu. 
de,&e. à fin qu'illeur courneroit à moindre preiudice 
ce en<1uoi il fe pOllrroient auoir abllfé. ou plufiofi, có­
me efiimentles aucuns. à fin qU'on diroit. s'il à [ce" 
txecuter cela ejlAm ainfi deflourbé, qU'eufl il faiét fil en 
ruft eflé libre? Nous fçaurions faire Ie lemblahle en ce 

que 

495 

have not been able to study the subject exhaustively, in order that it may be said 
"if he has been able to do this under so many distractions, what would he have 
done if he had been free?" Stevin has had every opportunity of consulting ancient 
artd modern writers and of discussing this subject with contemporaries . 

. Usually we hear that unity is not a number, but only its principle or beginning 
[see our Introduction J, just as a point is on a line. This is denied by a syllogism: 

"The part is of the same matter as its whoie, 
Unity is part of a multitude of unities, 
Hence unity is of the same matter as the multitude of unities; 
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DES DEFNITIONS. %. 

que nous voulons ici dire de I'Vnicé, maïs non p:\s en 
verité, ear ie n'ay point (euJemenc Jeu à bon Ioilir, & 
(ans empeCchemenr d'aurres affaires, rou~ les PhiloCo­
phes anciens & modernes, ql1e ie trouuois traiaer de 
cell:e matiere, mais i'enay auai commlu1igué de bou .. 
ehe auee quelques doétes, ce nes de ce remps pas des 
moindres • & en cell:e matiere d'aurre opinion que 
nous: Maïs pOllC'lt1oi cda: par ce 'lue ie doubrois en 
ce qlle ie propofois de l'vniré? non cerres, car i'en 
ell:ois ainli al1èuré, comme {i la Nature me{me me 
l'eu{l; did: de fa propre bOllche,voire ie le voiois (com­
me feront auffi de brief ceux qui ne (om pas du tOut 

aueugles) par in6niz efFeas .'lui n'ûm poim mell:ier 
de preul1e: Pourql1oi donc? A 6n que ie krois d'au:" 
tant miel1x pourvcu,contre routes obieaions que i' en 
atrendois. 

Ordoncques pourvenir à la matiere ; Il ell: no­
tOire 'lue ron did: vulgairemeoc; que l'vnité, ne [oit 
poit1t nombre, ains [eulement [on principe, all com­
mencement, & tel en nombre comme Ie poinél: en la 
lignejee que nous nions & en pouuons argumcnter en 
cell:e Cofte : 

La partie èfl de me(me matiere qU'efl [on ent ier , 
Vnité eft partie de mu/titude d'vnitez., 
Ergol'vnité eft de mejine matiere qU'efll,t multiwde 

d'vnilez. ; 
M /tiJ la matiere de multitttde d'vnitez. eft nombre, 
Doncques la matiere d'vnité efl nombre. 

" Et 'lui Ienie,faid comme celui)'lui nie gU'vnepiece 
de pain [oit du pain. Nous pourrionsauai dire ainli: 

Si du nombre donné J'on ne [oubJlraic1 nul110mbre, Ie 
nQmbre donné demeure, 

Soit 

But the matter of a multitude of uni ties is number, 
Hence the matter of unity is number. 

Who denies this behaves like one who denies that a piece of bread is bread. 
We can also say: 

If we subtract no number from a given number, then the given number remains, 
If th ree is the given number, and if from this we subtract one, which - "as 

you claim - is no number, 
Then the given number remains, that is, three remains, which is absurd." 
When, in the olden days, men wanted to explain the quantity of things, they 

called a simple thing, one; and when a similar thing was added to it; they called 
it two; and when it had to be divided into cqual parts, they called each part one 
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Soit t1oi411 nombr, donné. & du mefme foubpr 4holll 
'Pn,qui n'eJ? po;m nombre comme til veux. 

Doncqu:! Ie nomble do,mé dem~urt, c'efl À direqu'il 
J reflt14 encor, trois,ce qui e.ft abfurd. 

Nous poumons aulli recieer plulieurs {i.1bei)es & fo­
phiHiques.qudl:ions,qui nous ont efié propoCèes de 
bouehe par les (ufdiétesper(onnes ,enfemble nofire re­
Eutation d'icelles,& milfe abCurdités en fuiuiees: mais 
les ornettant (car il cmpliroit bien vn particulier & 
grand volume)& à fin de neperdre huile& labeur,ve­
nons aux caufcs me(mes~ la cognoi(fance derqueUes 
dóne parfaié\:e intelligence. Il faut doncques {çauoir, 
que les Hommes i' adis voialls, qu'illcur efioit mefiier 
de parier & auoir inrelligencedela quamité des cholès 
ils nommoienr chaCque chore ftmple,vn; & quand .tla 
meftne efiolt appliquée eneore vne aurre, les appel· 
loiem enfcmble deux, & quand la propoCée ftmplo 
chofe efioit diuifée en deux pardes egales. ils nom­
moientchafcune partie demi, &c. 

Puis eonftderans que vn,deux.trois.demi,tiers~&c. 
cnoient noms propres,& conuönables, rour l'expliea­
rien de ladiél:e quanrité, ils ont veu qu'i efioit necef­
faire de com prendre routes ces ('fpeces foubs vn genre 
(car telle efi leur maniere de faire en rous autres rem­
blables comlne bIed, orge, auoine, ils Ie nomment en 
ge~re Grain; aigle, tourtercllc, rolignol, en genre 
Ofeau) lequel genre i1s appelloient nombl'c; E/lant 
dOl1cques par les principes ou caures mefmes cha{cun 
d'iceux nombre, làns doubte iJs {uiuent leur opinion 
errante,qui en apres fans conftderatioJl des cal1(es.ont 
exclu l'vnicé. Maïs quelcl10 me pourra maintenant 
din: Celon la commune (emence des Philofophes,que 

pour 
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half. And just as wheat, ba dey, oats, etc. were called gnlin, so one, two, three, 
one half, one third, etc. were all proper names, used to express that quantity, 
which they called number. But sorne people might say that in orderto treat a 
given quantity propedy we must begin with its principle, as in extension, where 
the manifest principle is the point. However, it was an "unfortunate hour in which 
this definition of the principle of number was first produced. Oh, cause of dif­
ficulty and obscurity of wh at in Nature is easy and dear!" What do unity and 
point actuallyhave in common? Two unities (one iswont to hear) form a number, 
"but two; yea a thousand points do not form a line". Unity is divisible into parts 
(which cannot be gainsaid, see e.g. Diophant IV, 33; V 12, 13, 14, 15), a point is 
indivisible; unity is a part- of number, a point is not a part of a !ine. To point 
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pour traiéterordonnéement de quelque quantÎré, la 
Nature tcfmoignequ'il faut eommencer de fon prin­
cipe, corr.m.e iI apperr en la quantité grande, de 1:\­
queUe Ie manifdl:e principe en Ie poinél-, mais il y a 
ici quefiion de la ql1anrité qui fe diél: 110mbre. il y faut 
done dire du principe ou commencement du nom­
bre: Certes ie ne Ie eoneede pas fimplement. ainsl'af­
ferme par la (uillante ~c definition,car veU que la com­
n1l1nauré & fimilimde de grarideür & nombre • etl: ft 
v~iuerfeJle qu'ilrefemble quafi idenrité J fans doubte 
Ie nombl'e auraquelql1e cho(e en foi,qlt1 fe refere all 

poinét Mais que fera ee? Ilsdi{ent l'vnité: 0 heurt: 
infortl1née en laguelle fnt premierement prodl1iél:e 
celle Jefinüion du principe du nombre! 0 caufe de 
difficulté & d'ob(eurité de ce gui en la Nature dl: fa­
eile & c1air! 0 dommageableaduis de ceux qui l'ont 
coneedé,ce qui nous à faiél: tel allancement en I' A rirh­
metique, comme il eufi efié à la Geometrie, fils el1f­
fent eoncedé que Ie poinél: (oit quel'1ue partie de la 
ligne, car comme de cefil1i la n'ellfi filiui que abfim1, 
ainfi '(parcequc du faux ne procedeql1e faux)de cellui 
ei. Mais quelle communauté (ie vous filpplie) y a il 
enrre I'vniré & Ie poinél: ? cenes nuIle {eruam au pr:>­
pos; car deux vnitez (comme ils di (enr) font nombre, 
mais deux , vaire mille poinél:s ne font nulle ligne: 
l'vnité ell: diuiGble en parties (vrai ell: qu'ils Ie nient 
maïs mille leurs di tlinétions ne (ont pas filffi (antes, de 
pouuoir 3inG opprimer la nature du nombre, qu'dle 
ne manifefie par force fon elIènce, es Arirhmetiques 
operarionsde plll(icurS Aurhel1rs, commeentre amres 
par I'abfolme partition de l'vnit~ de Ia 33< quefiion du 
-t-c liure & la l2.c, I 3, l~, IS .queftion du cincqllieline 

liure 

corresponds 0, commonly called zero, which we call beginning in the following 
Definition lIl. This results not only from what 0 and point have in common, 
but also from their effects. What they have in common are the following facts: 

"Just as a point is an adjunct to a line and not in itself a line, 50 0 is an adjunct 
to number, and not a number itse1f. 
Just Oas a point cannot be divided into parts, 50 0 cannot be divided into parts 
Just as many poirits, yea an infinity of them, do not make a line~ 50 many 
O's, even an infinity of them, do notform a number. 
Just as the line AB cannot be increased by the addition of the point C, 50 the 
number D = 6 cannot be increased by the addition of E = 0" 
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liure du Prince des Arirhmeticiens Diophanre) Ie 
poinél: dl: indi uHible : L' v nité eIl: partie du nom bre ,tc 
poinél: n' eO: pas partie de la ligne, & ainC! des autres : 
l'vnité doncques n' dl: point tel Ie en nombre commc 
Ie poinél: en ligne. ~etl:ce donc ql1i lui correlpond ~ 
Ie dique cefl: 0 (qui !èditt: vulgairement Nul,&que 
nous nommons com mencement en Ja (iJillante 3 e de­
finition) ce que ne teGl10ignentpas lèulcmenr leurs 
parfaiél:es & genera1es communaurez, mais :tu1Ti les 
irre(utables effetts. Les communaurez (Ont tclles : 

Comme Ie poinél: ell: aioinél: de la ligne, & lui mef­
me pas ligne, ainC! efl: 0 aioinél: du nombre, & lui 
mefrne pas nom bre. 

Comme Ie poinél: ue Ce diui[e pasen pardes • AinG 
Ie 0 ne fe dillife en parties. 

Comme beaucollp de poinél:s. voire & qu'i1s fuf­
fent de multirude infinie.nefont pas ligoe; ainfi beau. 
coup des 0 encore qu'i!s fulIèm en multitude infinic 
ne font nul nombre. 

Commelaligne AB ne Ce A B D 6 
peut allgmenter par additicin ~~ 
du poinél: C, ainfi ne (e peut C. Eo 
le nombre D6,augmenrer par 
l'addition de E o,ear aioufl:ant 0 à 6 ils ne font enfem­
bleql1e 6. 

Mais fi l'on concede ABC DE 
gue A B foit prolollgée I----+---t 6 0 

iu[ques au poinél: C, 
ainli queA C [oitvne continue ligne, alors A B raug­
mente pal' l'aide du' point\: C; Et {emblablement ft 
l'on eoncede que D 6, [oit prolongé iu{ques en E 0, 

ainfi ql1C DE 60 [oit vn c;ontinuc nombre fai(ant 
. foixante, 
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"But if we concecle that AB can be produced to the point C, so that AC is a 
continuous line, then AB is increased by mCans of point C. SimiIarly-, if we concede 
th at D = 6 can be produced fo E = 0, so that DE = 60 is a continuous num-
ber making sixty, then D = 6 is increased by means of E = 0". . 

From the following Def. XIV and Oef. 11 of The Tenth it is dear that 0 is 
the true and natural beginning. 

[Note: The Diophant quotations are labelled IV 31, V 9, 10, 11, 12 in T. 1. 
Heath, DiophanttiJ of Alexandria, Cambridge, 2e ed., 1910. They all deal with 
divisions ofone into parts, e.g. IV, 31: to divide unity into two parts snch that, 
if given numbers are added to them respectiveIy, the product of the two sums 

gives .a squ.are. Answer: e.g. 265' :~ if the given numbCrs are 3 and 5.] 
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foixante, alors D 6 f'augmentc par bide du nul o. & 
ainfi en plufieurs aucres que nous pa(Ions ourre pout 
brieueté. 

Qlant aux effeél:s. nous pourrions Jire du com­
mencementdequantité'algebrJique, de6ni à la {ili­
uante 14edefinition,auffiducommencemem definià 
la deuxiefine definition de la DIS M B,par les conf1:ru­
él:ions deCquelles, il appert fuffifammcm, que Ie 0 dl 
Ie vrai & naturel commencement, l~quel comme fer-

. me fondament nous à conduiél: à ql1elques inuentions 
de(criptes (tellesql1'elles tom) au fuiuant: Mais:! fin 
que ron n'eftime que ie vel1X propo{er omrecuidee­
ment, mes inuentiol1s.à telle preuue, nous prendrons 
autre matiere fu/11fanre, non pas d'amheurs de peu 
d'ef1:ime, maisenrre aurres les tables de Ptolemée,AI­
fonfe, Nicolas Coperne, Iehan de Monrroial, & fem­
blables, efquelles la de{criptjon, ou fignification du 
poinél: geometrique , fe rencontre fOl1uenr emre les 
nam bres, Prennons pour exemple les cables des Sinus 
de lehan de Monrroial, la ou chaflue degré ell: vne 
ligne oblique, delaquelle la longueur eft la 3 ~ ° de Ia 
peripherie du eircle, l'excremicé de laquelle ligne ,ef~ 
Ie poinél: Mathematique dom nous auons dia ei def­
fus: Mais auee quoi eft ligni6é charcun d'iceux , qlli 
ComiuCquesà nonante? cerres (en mon exemplaire) 
par 0 au commeneemenr de chafque premiere colom­
ne. & Cemblables exempJes {ont fort communs en 
plulÏel1rs autres tables. Or ft en care Ie 0 l1e [uft pas 
cela en nombre, ce gue Ie poinél: eft en ligne, 1.:-(dic1:s 
grans mathemariciells. voire IJ nature auec cm:, ont 
en ceci tous falli; Soit ainli, doncques au pointl: fe re­

. fere quelque aucre chofe que 0, po[ons que ce (oic 
A tèlon 

[Note: The meaning of the next paragraph seems to be the following. Take 
the sine table of Regiomontanus, based on sine 90° = 107, see our Introduction . 
to the Trigonometry and The Tenth. It looks as follows: 

minutae sinus 
gradus 0 

0 0 
1 2909 

minutae 
gradus 

0 
1 

smus 
3 

523360 
526265 

In other words: sin 3° = 523360, sin 3°1' = 526265, sin l' = 2909. Hence 
sin l' may not be taken as "beginning", since sin 3°1' is not the same as sin 3°, 
but sin 3°0' is the same as sin 3°. The line (half-chord of the double arc) re­
presenting sin 3° is not increased by a point, but the line representing sin 3°1; 
is increased by (about) 2909.] 
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felon voftre opinion 1,& enexaminons la verité, met­
tant I pour Ie commencemcnt all extreme poinét: (par 
exemple) du ;t degré, auqucl corre[pond 51,3;60 (ie 
pade de la tab Ie de lean de Monrroial, la Ou Ie demi­
diamerre faiéb 0000000) maisceci eflfaux, car à I 

comme demon ftre ladiae table, corrcl~lond 52 61. 6 5 : 
Ou bien pour veoir double renconrrc,il appen quc 0, 

commellcement du nombre,correfpond à o,poina & 
commencement du quadrant, alencontre duquel tu 
veux mettre I, maisà I corrc(pond 2909. Doncques 
1 ne lignifie pas Ie poinél-, mais 0; Et qui ne Ie peut 
vcoir l'auteur de Nature aye pitie de fes infortuncz 
yeuIx, cal' la [aUle n'elt pas en I'obiecr, ains à la veue 
que nous nclui [çauons pas donner. 

~ E N 0 M B R E N'E S T POl NeT 
Q..Y A N T I T E DIS CON TIN V E. 

N OV s pourrions ici defcriprc pll1lieurs incol1l1e­
niens, procedez dlt fu/dia f:mx fondament, 

maïs veq qu'il auroit bien me/lier d'vn rraiéle parri­
culier, ce nc ft:r:l pas ici (onlieu: Mais parce 'luc nous 
auons did: ei delTils,gl1e 6,prolongé inÎgues en o,raid: 
vn cominuc nombre de (oixante, comrc Ie vulgaire. 
NDmbreefl qU41:,tité di(comintle ou difioillElc. ilnous faut 
CllCOl'C refurer cefl:e im propre' ddinition ainlÎ: 

Tout ce qui n'efl qu'vne qUdlltid, /I' eft poil1Ef qlll1n­
t;lé diJioinc1c; 

8oix4tlte [clon qu'il eft nombre, eft vne quamité (À 
fcauoir vn nombre,) 

80ixante doncques feloll qu'i/ eft nOl1Jbrc, n' efl point 
qHantÎté difi()inlte. 

~nt 
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Stevin then argues TH AT NUMBER IS NOT DISCONTINUOUS QUANTI­
TY. He presents the syllogism: 

"All that is only a quantity is not a diseontinuous quantity. Sixty, sinee it is 
number, is a quantity (to wit, a number), Henee sixty, sinee it is number is not a 
diseontinuous quantity", . 

It eannot be argued that beeause this integer quantity ean be divided into 
sixty uni ties, thirty dualities or twenty trinities, it is diseontinuous, sinee the 
proposed magnitude [represented by sixty] ean equally be divided into such parts, 
whieh would show that a magnitude is discontinuous, "To a eontinuous magnitude 
eorresponds the eontinuous number to whieh it is attrib!lted", "Number is some­
thing in magnitude as humidity is in water, it penetrates like this into every part 
of its magnitude; and just as to a eontinuous water eorresponds a continuous 
humidity, 50 a eontinuous number eorresponds to a eontinuous magnitude", and 
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~nt :l ce que vous diuifez par vollre imaqina­

tion ,eelle propofée vnique & entierc quamite en 
{oixamc vnÏtez (ee que pourrîes faire par Oleline rai­
fonentrente dualitez,ou vingttrinicez.&c.) & que 
puis apres vous definez Ie diuifé. ce n' eO: pas de6nition 
du propofé dont i! eO: quellion: vous pourriez Cem­
blablement dillifer la propoféc grandeur par I'imagi­
narion en [oixante parties, & puis par mefine rai[on la 
definlr ellre quantité dilèondnue J ce gui ell ab{urd. 
Commedonequcs la gerieral:: communauréde gran­
deur & nombreaux aurres, ainli en ee!lni ei; à fç:ll1oir 
à. vne continue grandem. e'Jrrefpond Ie continue 
llombre qu'on ILii attribuc, & tdle di[conlinuité que 
puis apres reeoit la grandeur par ql1elque diuilion, 
{emblable di{continuité reeoit auffi {on nombre. Et 
à fin d'en pader par exemple, Ie nombre ell quelql1e 
chare reUe en grandeur, comrne l'humidüé en I'eau, 
ear comme eeile ei tellend par tOut & en cha(quc 
partie de I'eau; Ainli Ie nombre delliné à quelque 
grandeur peilend par tout & en chafque partie de fa 
grandeur:Irem comme à vue continue eau corre(pond 
vne continue humidiré, 3infi à vne continue grandeur 
correlpond vn continue nombre: Item comme Ia 
continue humidité de l'entiere eau,fouffre la melil1e 
diuiÎton & dilÎoinétion que (all eau; Ainli Ie conrinue 
nombre [ouffre la mdine diuilion & dilioinétion gue 
fa grandeur; De forte que {es deux ql1antirez ne Ce 
peuuent dill:inguer pal' continue & diCcontinne, done 
nous pourrions exhiber plulieurs arglllnens, mais 
naus Ie conclurons par celle leur contradiétion. N om­
bre (di{ent ih) eH quantitè difioinae , & alieurs all con-. 
ttair~ N ombre eJl qU4nt;,é con;o;nlle ou contpope de muL-

A l. ,;mde 

is subjected to. the same division and disjunction. Stevin refers to his Mathema­
tical Thesis I (p. 202). 

[Stevin uses the terms 110mbre, qualltité, grande!lr, here translated by llumber, 
quantity, magnitude. The relation of number to quality is expressed by Oef. I; 
magnitude is more concrete. Stevin says that number explains quantity, but exists 
in magnitude as humidity in water. See further p. 10. Stevin here wrestles with 
what we now l1nderstand as the arithmetic continuum, th at is, with the notion of 
real number, see our Introduction]). 
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tjtade d'vn;tcz..: Certes ft les vnirez (ont conioin~es, 
dies ne [om pas di!îoinéles , ny par conkquem leur 
conionébon, ne produiér poinér qU:lmiré dilioinéte. 
Nous accomplicons la refte par la premiere the[e de 
llQZ the[es Malhematiques. 

DEPINITION lIl. 

Les charaéleres pa~ lehuels ft denotent les 
nombres font dtx : à fiauoir 0 ftgnijiant cam­
mencement de nombre ~ Et 1 run~ et 2 deux ~ 
Et 3 trai!, et 4 quatre, Et Jcinc~ et 6 ftx~et 
7 [cpt, Et B huiEl, et 9 neuf. . 

DEFINITION 11 IJ. 

CIJafques trai! chara51eres efrm nomhre 
fappeUent membre~ deJque!s Ie premier, font 
les premiers trci4charaEleres à la dextre; Et Ie . 
fecond membre, les t70i4 chariW7eres fuiuans 
ruers la fenenre; Et ainfi par ordre du troi­
fiefme membre, ft) autres fuiuanJ~tant qu'j/y 
en aurll au nomfJrc p1oo/'ofé• . 

EXPLJCATION. 

Soitqttelque nombre tel 5 578762. 97. Les 191. 
rappellenr premier mc:mbre)& 8 7 6 {econd, & ~ 5 7 
troilic[me. 

503 

In Defs. lIl-XIII the number symbols 0, 1, .... , 9 are introduced, together 
with some elementary concepts, such as prime and composite number. In Def. VI 
Arithmetical Number is defined as abstract number, conceived as devoid of 
magnitude. In Def. VII Stevin stresses his position: "An integer number is unity 
or a composite multitude of unities" [a direct challenge of Euclid VII Def. 2, 
sec our Introduction.] 
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DEP I N J T JON V, 

Le premier chara[fere du premier membl'e 
tommenfant à dextre 'Pers la [enef!re :J fignifie 
fimp!emmt fa "(Jakur:J Ie fecond autant de Ioû 
dix qu'j! contient "(Jnitez.., te troijiefme, autant 
des joti cent qu';! contient "Pnitez 5 Et Ie pre­
miercharaéleredufecond membre, autant de 
[ou miUe qelil contient "(Jnitez.. j t:tJ ainfi par 
-dixiefme progrejJion des autres chara[feres con-
tenuz en tout nombre propofe~ 

Ex P Ll CAT JON. 

Soirquelque nombrc tel 7 5' 68 i I ; 0·7 8 9 27 6• 
Doncques (don cd1:e definirion Je premier charaé1:ere 
6, faiét fix, & Ie 7 {uiuant [cptante,& Ie 2 luil1ant deux 
cenr, & Ie 9 neuf mille,& ainli des autres. Pour dOl1c­
ques expliquer ce 110mbre, on metrera fur chafgue 
premier charaél:ere de cha{qlle membre (excepré Ie 
preqtier) vn poiné1:; Puis on dira, {eprame cinc mille 
mille: mille mille (à (çalloir amant. des fois mme 
qu'i1y a des poinél:s depuis Ie 7 iu[ql1es à la fin) fi" 
cents huiél:antefepc mille mille mille, cent trente 
mille mille, fept eens huiél:anteneuf mille, deux eens 
feptante fix. 

D E FIN I T rON VI. 

Nombre Arithmetique cf! celui qU'on expli­
que fans adieélif de grandeur. 

A ; Ex l'LI-
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EXPLICATION. 

le nombre à deux e[peces, de(quelles l'vne dl: ex­
. pliguée par adieél:if de gmndeur. com me les nom bres 
quarrez ) cubiques. racines, quantitez, &c. lefquels 
nous appellol1s nombres Geometriques. & [eront de .. 
finiz à 'la [econde part ie uliuante; l'autre e4)ece eG: 
1implement expliquée [ans ledid: adieé\;if, comme vn, 
deux. [rois, trois cincquiefines, &c. Nous appelIons 
tels nombres par diftinéHon del'autre dpecc. noin­
bres Arithmetiques. 

DEFINITION VII. 

Nombrc entiereJl "Vnité, oucompofée mul~ 
titudc cfj)nitcz. 

DEFINITION VIII. 

Nombrcs entre eux premiers font ceux qui 
n"ont point dc multitudc JlJnite'Z pour com­
mune mefure. 

Ex P L I CAT ION. 

Comme 5 & 7 ou 10 & J ~ & lèmblables: par ce 
qu'ils n'om point de multitude d'vnitez, qui leur foit 
commune me[ure , rappellent nombres entre eux 
premiers. 

D E F J N 1 T ION 1 X. 

Nombres entre eux compofet..font ceux qui 
ont multitude d'''Pnitc'Zpour commune mefure. 

Ex l' L I .. 

,505 
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Ex l' L I CAT ION. 

Comme 9 & I 2. par ce que nom brc de mulrimde 
d'vnicez à [çauoir ~,eH leur commune me[ure, iis fap­
pellene, llombres entre eux compolèz. 

D F. FIN I T ION X. 

Nom6re rompu,eft partie OU partiu de 
nom6re entier. 

Ex l' L I CAT ION. 

Comme elhnt vn diui(é en trois partjes egales, vne 
des mdines eH: nombre rompl1 ,qu'on delèript ainli + & fappelle vn tiers, Ou etrant I parti en guatre 
p;miesegaIes, trois dc.~ meCtnes eft nombrc rompu: 
lequel {e defcript ainG -} & fappelle trois quarts.oll 
eftant I pare i en trois parties egales , (ept de telles par­
ties eft nombre rompll qu'on ddeript ainli +. & fap­
pelle fept troilicfil1cs 

DEFINITION XI. 

Numerateul' de l'ompu,e(t te nombre fupe­
rieur explicant la m!itltuae des parties y con­
tenues. 

EXPLICATION. 

Soient [rois quarts defcripts ainli ! ' dOllcques Ie ) 
fappelle numerateur, par ce qu'il explique ou nombre 
la Illulcitude des parties conrenues au mefinerompu: 
cal -teil vn rompu compofé de quartes, & Ie ; nous 

A 4 monll:rc 
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monfl:re( comme en l1ombranr)que des melines quar~ 
tC3 tI en y a trois, d'ou il e11: appdlé numcrarcur. 

D E fIN J T 0J 0 N X 1 I. 

Nominatetlr de rompu, eft Ie nombre infe-
rieur explicant fa quallté. 0 

EXPLICATJON. 

Soient trois qu:lrtS de[criprs aio{i -!-: "inferieur 
nombre done 4 paree tp'i! expli<lue ia qualiré ou qu'il 
l10mme qael rompa c'ell, .i !çauoir vu rompu d. 
quar.es, on l' appdlc l1üminareur. 

DEFINJTJON XIII. 

~mpu premier ;,CJ'l celu,i duquel te numera­
teur (!) nominateul' font nombres entre lUX 

premiers. 
EXPLICATION. 

Comme -;- ou -+ & {einblablcs. 

LA 
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SECONDE PARTIE, 
DES DE FIN I T ION S DES 

N 0 M n R E S C E 0 MET R I ~ E S. 

A p R ES que les anciens auoiel1t appcrceu b Ver­

m de l.1 progreffion des noálbres conllne eeu" 
ei 2. 4.8.16. 32. &C.Ol1 ,.9.27. SI. 24;,&C. laOll Ie 
premier mulriplié par {oi, donne pour pro.1uia Ie [e­
condde l'ordre, puis Je (econd amrefois ml1ltiplié p~lr 
Ie premier, donne Ie troilie{inc de I'ordre, & Ie troi­
lieClne mulriplié par Ic premier donnc Ie quatrieline 

. de I'ordn: & ainli des aunes; car 2 par {oi faiéè 4, Ie 
me{ille par 2 faid 8, & ce{lui ei pa.r 2 faiéè 16, &c. 
Semblablement ; par [oi faiéè 9, Ie mdinc par; f;tiéè 
17,& r.eflui.cÎ par 3 faiel: 81,&C. lis ont veu qu'il 
efloit necelGire, de dOlmer des propres noms à. ces 
nombres, p.u le{quels on les pourr~it difiinéèemem 
tignifier, appellans Ie premier en l'ordre Prime, que 
nollS fignifierons par ((', & Je deuxiefrne en l'ordrl" ils 
Ie nC'mmoient SCt"onde, que nous denoterons par (2), 
& ainli des aurres, par cxemple: . 

CD 1. (3)4. Q! 8. @ 16. (j) p. @64, &c. 
Item 

®;. @9. 0) 27. @8I. @24;' @7 2 9,&c. 

Puis voians que ce premier nombre, efioit comme 
coflé de quarré, & Ie {econd fon quarté, & Ie troilief­
me Ic Cllbe du premier, &c. & gUl" cefie limilimde des 
nombres & grandcurs, manifefloit plufieurs {"ercrs 
des nombres, ils leur ont auffi amibllé les noms de.<; 

. A 5 srandeul'6 

Second Part 

If we take sequences like 2, 4, 8, 16, 32, etc., or 3, 9, 27, 81, 243, etc. [a, 
a2 , a3, a4, .... ), the first number is called prime and denoted by CD, the second 
is called second and denoted by ®, etc. [These symbols thus stand here for ex· 
ponents of arbitrary numbers.} "In view of the fact that this first number is . 
like the side of a square, and the seeond like its square, and the third like the 
cube of the first, etc., and that in this similitude of numbers and magnitudes 
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grandeurs, appellans Ie premier Coflé. Ie (econd 
Q.J!..arré , Ie troilîel ille Cube , &e. & conlèquemment 
tous ces nombrcs en general Nombres Gfometriqttes._ 
Mais conGderé l'vri!iré de la parfaiéte intelligence de 
la communamé de ces nombres auee leurs gral1deurs, 
nous dc(criprons ces grandeurs par ordre comme leur 
fondament, en cefte [one: 

DESCRIPTION DV FONDE.­

MENT DES NOMBRES 

G E 0 MET R I ~_ E S. 

SOl T rirée la lignc.~, de laquelle la ~uamitê. [oit 
plus grande que Vnltc com me 1 (2 dOlgrs ou pIe~s, 

ou ce ql1e ron voudra) Pui.~ [oit elcripr Ic guarré B, 
duquellc coll:é {oit cgal à la ligne A,& temblablemcm . 
lecube C,duguelle colh: foiregal à A. Item Ie <loeide 
D (cdl: à dire poutre ou [olide re6hngle, gui a Ie coll:é 
enrre ~eux quarre~ oppofires plus long ql1e Ie coll:é du 
qua11'e) en tclle ralfon au cube C,commele nombre 
expliquant Ie ql1:trré B, au nombre expli'll1ant la A, & 
& ql1e [a bare quarrée (comme auffi de tous les doei­
des fuiuans) foitegal au ql1arré B. Puis Ie docide E 
en rellc raifon à D,comme 1) à C. Item Ie docide F .e~ 
teIle .rai{on à E, eomme D à C: & ainti on pourroit 
conrmuer plus auant. Puis foit tiréc la lig ne G ,refpon­
dame à l'vnité: à fçauoir à tdle vnité,comme A en 
faid 1. Item {6ît riréc la liane H moienne proportio­
nelleentre G & A.Item la Iigne i antecedente de deux 
tnoiennes proponionelles entre G & A. & les quanti­
tezdes grandeurs (eront teUes A 1.B 4.C g.D L~.E ;1. 
F 64. H. racine quarrée de racine quarrée de 4- (à 

fçauoir 

'509 

many secrets of the numbers are revealed, the Ancients also gave these numbers 
the names of magnitudes, calling the first Side, the second Square, the third Cube, 
etc., and consequently all these numbers in general Geometrical Numbers". [On 
the different names given to the powers, see J. Tropfke 11, pp. 132-162; Stevin's 
contention that "the Ancients" called the first power "costé", "si de" , is only 
partly correct, since there were other expressions. A term in common. use was' 
"cosa" , Latin "res", usually for the first power of the unknown quantity, but in 
P. Ramus' Arithmetices _libri duo, Basie, 1569, we fjnd the name "latus " , 
~hich means "si de" .] 
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fçauoir du quarré B) & I racine cllbiquc, de racine cu­
bi'lue de 8 (à [çalloir du cube C)& L vaudra I. Et lèra 
aeheué Ie premier reng proeedam de la ligne A maieu­
re 'lue vniré. 

Soit auffi 'de[cript de mefme force Ie reng TC L. M. 
N. O. P. ~. S.deC'luelles N,foÎr ligne refpondanre 
à la A, & fa guantiré foit de vnité, & 0 foit quarré, 
qllanriré re{pondanrc à la B,& ainfi des autres, & rou­
tes les guantirez comme P Q!t S,feronr eu bes & la 
quanrité de ehafcune grandeur fera I. Et [era acheué Ie 
{econd reng pwcedanr de la Iignc N ,de.laquellc la 
quamiré ell: vnité. 

Etde mcfmc fonefoitdc{eript Ie reng T. V.X. Y. 
Z. A A. B B.C CD D.der~uelles Y {oir ligne refpon-' 
dante à la A, & [aquantite {Dit moindre quc vnité7 

comme+, & Z [Dit qllarré,qllanriré refpondanre à la 
B, & ainli des autres, & les 'luanritez B B. C C. D D. 
kronr proporcionels plinrhides, c'ell: àdire cuillesotl 
{olides reébngles, qui om Ie cofré entte denx qllarrez 

. oppohces plus court que Ie cofré du quarré, & leurs 
quarrez (ont egaux au quarré Z. Et les quanrirez des 
gr.1ndeurs lèront te lies Y +. Z +. A A -i-. B B ,'6' 
è C A-. D D 6 ~. X racine quarrée de racine ql1arrée 
de 2-, à fçalloir du quard: Z, & V raeine cllbiglle de 
racirie cllbiglle de-t, à fçauoir du cnbe A A,&T van­
dra I. Et ba parfaiét Ie troifiehlle reng procedant de 
laljgneY l11oindrequevnicé. 

G. I. 

Stevin then shows how weIl these numbers correspond to their magnitudes. 
[See the figures: here the line segment A represents a > 1, Stevin's CD, here 
equal to 2; square B represents a2 , cube C stands for a3 • To represent a4 = a3 .a 
Stevin piles cubes C a times in top of eaeh other and gets a "docid" D, i.e. a 
rectangular bloek for which the side between opposite square faces is longer thaiI 
the side of the square, here D : C = B : A.For the representation of a5 = a3 .a2 

cubes Care piled up in number a2 , a2 now taken as an abstract (arithmetical) 
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number; the result is a docid E, E : D = C : B, etc. This is repeated for the 
case a = 1, which gives the sequence N, 0, P, Q, etc., and a < 1, which gives 
the sequence Y, Z, AA, BB, etc.; AA is called a "plinthid", i.e. a rectangular 
block for which the side between opposite square faces is shorter than the side 
of the square, from r.Àiv&oc; brick. Some people represent F = a6 = (a2 )3 as a 
cube with side a2 , but then we must say that the side of F is a2 , of which the 
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si de is a, and Stevin does not like this. - Stevin writes tUI' 4 for our i Y 4,-

4+" 0 8 for ourV"'fvS = lY"2." To representv'z (see figure) he takes a line 

of unit length G, and then constructs a line H as the mean proportional between 

G and A; G : H = H : A,G = 1, A = 2. When G : I = I : J = 
J : A, he gets I = lY"z. The same is done for a ::: 1, where K and T are unit 
segments. Hence CD is defined by 1 : CD = CD : CD. 
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Voila acheuée la deCcription du fondement de's 
nombres Geomerriques, par lequel nous e[perons fa­
cilement demonfirer leu1"S vraies proprietez, & refu­
ter legitimement quelques abli.trditez en vfe. 

Premieremenc faut conlîderer, gue au lieu de no­
ftre [exte quantité F gui eft docide,& de la fcxte gllall~ 
ciré D D qui eA: plinchidc, il eA: vulgaire d' en faire vn 
cube gu'ils appellenc cnbe de ql1arré, ouquarré de eu­
,be. Et Cemblable. differcnec y a il en routes les figures 
Cuiuantes la guarte quanriré: maïs qut: ces lor mes ei 
fonc les vraies & narurelles & pas celles la , appen en­
ue beaueoup d'aurrcs par la racinc, ou Ie coflé des 
mcfÎnes qoantircz. Par cxem ple ron reqnierr la rad­
ncoule coO:é de ladiél:e lîxiefine quantité F 64, BOUS 

cli(ons tous qu'il eft 2, Or voions queUe des figures elr 
propre, vraiemellt c'eH Ie docidc,& point Ie cube: car 
il appen en noO:re figure F ,'lue chaCque co!l:é des bajes 
eO: egal à A, qui faiél: 1 par I'Hypothcfe: mais quand 
au lieu de F docide, ièra faia vn eubc; ion eofté iera 4: 
on dira doncqut:s que Ie eofié de 4 eA: 2,qui cll: abfi.lfd. 
Et de mefme torte quand Ie cofié de rd eube (era 100, 

to Ie diras ethe '0. Item quand pour la lîxieline goan­
tiré D D 6~ gui ef!: plinrbide,on mer vn eubc,nous di­
rOIlS tous gue Con eofié (era +, ce gui cA: vrai au plin­
thide, mais au cube il (era manifef!:e 'lu'en tout (011 

corps n'y a aueunc ligne ti loilgue, car fon collé fera 
Ccule~lentde +, ergo abfi.lrd. Et (emblable impro­
priete Ce pourra demonf!:rer aux autres guanrirez. T el­
les figures doncqlles 11<: nous expliqucnc pas les vrais 
fondemens. 

Au Cecond; veu gue la proporrion des quantitcz cll: 
continue, t' ca equitable & .veile, q ue la me[me COl) ti-

, Duit': 

513 
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DES DEFINITIONS. . If 
nuité appen auai à l'reil aux figures, comme all prece­
dent fondemenr. La refte dependant de ceO:e matiere 
kra declairée au fuiuam cha{cun en [on lieu, la ou a 
viendra a poinél. 

DEFINITION XlIII. 

(jmmencement de quantité., eft tout nomhre 
Arithmetique ou radical que!conque, [on cha­
ratlere eH tel @. 

EXPL I CAT ION. 

Comme (par exempIe) c' eO: autre chofe au zodia­
'lue Ie commencement du Bellier ,amre Ie premier de­
gré dll Bellier: carl'vn eft poinél, l'aucre ligne: à {ça­
uoir larh- de fon circle.A inli voulons nous ici par có­
mencement de CJuantité ligni'fier autre chore que par 
premiere quantité de laquelle la definition ren{uit. 
Doncques tout nombre Arithmetique ou radical 
ql1elconqlle, ql1'on vfe en compucation algebraique 
conune 60ll .ti' ; Oll2. + tV " &c. nous l'appellons 
commencemenr des qnantitez, Ie charaéterc Ie figni­
flanr eO: tel@:mais fera (eulemenr vlè quand les nom­
bt:es Arithmetiques ou radicaux,m: feront pas abfolu­
tement defcripts. 

DEFINITION xv. 

rprime quantitelfl 'lJne tigne droitle nom· 
hr~ expliquée, [on charatlere efl tel <D. 

EXPLICAT ION. 

C 0 MME la ligne A, nombre expIiquée à 
fçauoir 

Oefs. XlIII-XVIII define the beginning @, prime quantity 0), etc. to fourth 
quantity @. The beginning of quantity is an arithmetieal number or aradieal, sueh 

as 6, y3, 2 + Y3. [Stevin here makes aremark similar to that on p. 4: the be­

ginning of Aries is different from the first degree of Aries. We notiee that Stevin's 
@, unlike our aO, is not identified with 1. Stevin has to discriminate between 
an arithmetieal number and aradieal, sinee a radieal is a geometrieal number, see 
Def. XXX!.] 
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fçauoir 2. f'appelle prime quantité, & de meGne forre 
eO: prime quantitt: la ligne N, de laqu::l1e Ie nombre 
l' explicant cO: 1. Item la ligne Y de laquel1e Ie nombn: 
l'explicant efr +. 

DEFINITION XVI. 

Seconde quantite, efl tm quarre' defcript 
tf"(lne ligne egale à la pl'~rlie quantité,fon cha­
raélel'e eft tel @. 

EXPLICATrON. 

Comme Ie quarré B, fappellc (econde quantité. & 
de mefine forte font fecondcs quantitez les quarrez 
O&Z. 

DEFINrTtON XVII. 

Tieree quantité,eft 'Vn cube duquelle cofté' 
efl ~~al à la prime quantité,fon chara8ere eJl 
tel Q>. 

EXPLICATION. 

Comme Ie cubc C, fappelle tieree quantité, & de 
rncline time {om tierces quantitez les cubes P & A A. 

DEFINITION XVIII. 

il!..tlsrte q~~jntité, efJ "(In folide rcElangle ~du­
ql~ela~u:r baJèl OppOfi!CS font qua17'e'Ze~aux à 
lil ftcond: quantité~ ft) en teUe raifon à fa tieree 

quan-

515 
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quantite~ comme Ie nombl'e de la feconde quan­
tite' au nombre de la prime quantitef

: [on cha­
r,a{fere eR tel CD • i!.!!inte quantit,é eR iJn [alzde 
reélangle duqueldeux bafts oppoJites font quar­
rez..,egaux à IA, feconde quantité~ (t) en teUe rai­
Jon a la quarte quantjté~ comme la quarte à la 

. tieree : Jon charaélere eR tel (i). Et la mefme 
raifon a toute autre quantité confequente à Jon 
antecedente. -

EXPL1CATION. 

Com meles folides reél'angIes D.~ B B. fappel­
lent quartes quantitez. Item les [olides reél:angIcs E & 
R & C C rappellent quintcs quantitez, & F. S. D D. 
{extes quantitez & ainli des autres [embIables. 

NOTA. 

Il dl a noter 'lue les trois fremieres 'lnantitez def­
queUes auons diél: ei dcfiilS (a r~auoir prime, fceonde, 
& tieree 'luantité)ne changent point de [orme,comme 
faiél: Ia 'luatrie(nle & autres en(uiuantes: c'efr à dire <D 
ell: .couliours quelque ligne droiél:e, & @ touhours 
quarté. Et la troilie[me quantité touliours cube, 
mais la quarte quantité & alltres (uiuautes ne fontpa~ 
touGours figures de mefine forme:ear quand Je nom­
bre de la ct efr maie~r que vnité, feronr tous docides, 
& efiant vnité ferom rous cubes: mais efrant moiildre 
que vnité fcront rous plinthides. 
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Q.YE LES DIGNITEZ OV DE­
NOMINATEVRS DES ~ANTI­

'/Je font pas neceJ!aircmemt nombl'es entiers.) 
mai.r potentie.Dement nombl'es rompu'Z & 
nomGres radlCaux quelconqûes. 

11 eO: alfez notoire à ceux qui rexercent cn compu­
tations algebr;tiQ.ues (car c' dB eux que nous parloll~ 
ici) qne quand il y a à extraire raeinc quarréc de CD,ou 
de Ql, ou bien raeine eubiqnc de (!:l & de /èmblablcs, 
qu'ilfamdire, quec'eO:raeined'aurant. Par exemple 
raeine quarréede 4 CD fe dié.l: .v 4(O, la railon eO:, qu'il 
n'y aen vfe aucunes algebraiques quantitezqui pour~ 
roient autrement Ggni6cr tellesracines. T omesfois Ie 
i en cirele feroit Ie 2haraétere de raeinc de CD,parce qnc 
Ie me fine (flJiuam la reigie de mulriplication dc<;au­
tres quamirez) multiplié en foy donne prodniét 0, & 
par eonfeqüem i en vn eirde ferolt Ie chara6l:ere de ra­
cine quarrée de a" pàr cc que reUe ~. en cirele mu1ri­
pliée en foi donne produi6l: ct, & ainG des autres; de 
(arre que par tel moien on pourroit de toutes Gmples 
quantirez extraire cfpeces de racines quelconques, 
comme ~aeine eubique, de ® (eroit i en eirelc, &e. 

Orpar la conlideration de ~es chofes nOllS dl: deue­
nu manife/le ce qui au parauant nons e/loit plus ob­
[cur, à fçauoir que la prime quanrité,laquelle les alge­
braicicns v (ent pour l'inferieure ne l'eO: pas, conGderé 
ce qui conliO:e porentiellement en eux: mais comme il 
y a vn inhni maieur progres des quantitez depuis l'vni­
té,ou de la prime quantitéen afcendant, commc 0 @ 
(L&c. ainli y a il iemblable infini moindre progres de 

la prime 

517 

\ 

It is not necèssary toconsider only integers inside the cireles @, sinceCD can 
stand for the square root of CD, and CD· for the cube root of 0. [The number 
inside the cirele is called "dignity" or "denominator" , our "exponent". Stevin 
does not think much of their use in the theory of equations; perhaps they might 
be convenient. if equations more complicated than biquadratic ones could be solved 
with their aid, but he did not succeed in doing so. As a matter of fact,even now 
we solve eqhations with fractional exponents by reducing them to equations 
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la primequantité en defcend:mt, qui ie pourroit ligni­
her pari. ~.~en circles, & G pourroiton par les mclines 
proceder co 111 me par dcnominatcurs cnticrs. 

Or fi l'v{lge de telles quanritez pouuoic auanceren 
Ia reigte de u'ois algebraique( vulgairemem diéÎ:e equa­
cion) a fçauoir que par icelles vn lccull: venir an de/IiIs 
c.les quantitcz ® Q) @ CD @ de Lois de Ferrare( ce qu'­
allons temé,mais cóbicn qu'ainG ie pouuoisextraire ra­
cines de toures·ql1antitez;toutes{ois n'y auons peu aue­
llir,comme à [on lieli en dirons plus amplement)certes 
leurvCageCeroitparrni[on à conceder. Mais n'efbnt 
cda pour l'heure pas ainfi, v[crons lèlllemenr les vul. 
gaires emieres, d'amant plus quc routes compurations 
algcbraigues re pellUcm acheller rans icel1es. Car à la 
fin autant faifol1s par racine de 4 CD, comme par 2 mis 
dcuanti en circle. TelIemcnt que par cc difcours auons 
feulement vonlu manifell:er cc ql1i conGl1:e pOtentie!­
lemem en la matiere, à fin que par ainfi renditlions le 
fnbieél: plus notoire. Il pourroit alllIi anenir ql1C cel~e 
(oullenance cal1[eroit à vn aurre quelque auancement. 

D E FIN I T ION X I X. 

Nombre a~ebraiqlte entier, ef! quantit.clou 
cortJpofee mu!titude de quantitez.. . 

EXPLICATION. 

Il dl: à conGderer qn 'i nregrité Oll [raaion Je nom· 
bre algebraiquc, ne tè refere point au nombre de mul­
tirude, ou valeur de la quanticé; mais lCulemem a Ia. 
denominarion Oll dignitt: d'ice!l.:-, CJr ! (!) ou v 2 Q) 
& Cemblablcs, font autant nombres algebraiques en­
tiers cóme 3 Q),par c; que cóme nous auons diél: nous 

. B ~ rrcnuol1s 

with integer exponents. Stevin seems to have played with the idea that just as 
there exists a specific theory for equations of degree 1, 2, 3, and 4, there might be 
aspecific theory for equations of degree 1/2 , lis, ... The Louis de Ferrare of 
p. 19 is Ludovico Ferrari (1522-1561), who reduced the solution of the bi­
quadratic equation to that of an equation of the third degree, see our Intro­
duction.] 
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prenons leulement regard à la denominatioll de la 
quamité, qui ell: ici emiere: mais [raaien algebraique 
dl: [eUe comme la definition en [uia. 

DEI' I N (T ION XX. 

Nomhre algebraique rom/u;, efl partie ou 
parties de nombrea~ebraique entier. 

EXI'LICATION. 

C - .Q) IL bIb· . emme \r~2 Cu; nom re a ge ralql1e rompl1, qUl 
fexplique :lÎnh; deux primes diui[é~ par trois ie· 
condes.-

DEFINITION XXI. 

i0:.antitez... entre eUes premieres,font ceUes 
qui n' ont point de diuerfes ~fPeces de quantite'{.. 
pour commune mefore. 

DSFINITION XXII. 

~antite'Z entre cUes compofees font ceUes ~ 
qui ont diuerfes ef}eces de quantitez... pour com­
mune mefure. 

DEFINITION XXIIJ. 

CJVlmpu algebraique premier efl celui duquel 
Ie numerateur ft} nominateur font nOmbriJ 
C11tre eux premiers. 

DEFINITION XXIIII. 

~antite,eontinuesen I'ordre, font eeUes 
entre 

519 

Defs. XIX-XX give the definition of Aigebraic Number. An integer algebraic 
number is a quantity or a composite multitude of quantities, a fractional algebraic 

number is a part or consists of parts of integer algebraic numbers. Hence + CD, 

v2 0, 3 CD are integer algebraic numbers, 2CD is a fractional one. [Thus we 
3@ 

have: a) arithmetical numbers, which are abstract numbers, b) geometrical num-
t 1 

bers, which are of the type a, a2, a3, ... , a 2, aT, . .. , and c) algebraic num­
bers, which are multiples of these with arbitrary cpefficients, or quotients of such 
multiples, hence numbers we should write with negative exponents.] 
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. entre lefqueUes ne defout aucune quantité de 
leur natureUe progrefion. 

EXPLICATION. 

Comme @& CD. leem @&QJ. hem CD (!, cr (f) 
&c. Pappellent qnantitez continues. Et par Ie contrai­
re dl: ll1anifcHcqu'clles quantieez font difcontinues, à 
fçauoir COll1me CD & (J), ou @& CD, &c. 

DEFINITION xxv. 
Superieure quantité ea ceUe:> de latJtteUe Ie 

nominateur i'explicant ejl maieur. 
EXPLICATION 

Comme <D appelIons filperieure ou plus hauIce 
quantitè que@ou 0),& par Ic contraire eil: manifelle 
qu'elleeftquantieé inferieure. Nous appcllons eelle 
quantité, quantité utperieure;à fin d'ofter l'ambiguité 
qui Ce rencontre en les appellans quancitez ll1aieurcs: 
par cxemple foient 6 ®~ 3 @, Or ft 1'0n pade ici de 
maicure quantité (era chore ambigue quel des deux 
(cra Ia maieure: à fçauoir fi Ic vocabIe m~iellre re deura 
referer au nóbre de la multirude des quantitez:en quel 
refpeét (eront maieures les 6 CV;ou en re[peét des no­
minatellCS des quantitez, Celon lequel font maicures, 
les 3 @. Ou en re(pcél: de leurs valeurs, {elon lequel 
charcun pourra eltre Ic maieur. Par exemple fi la va­
leur de 1 @ fuft 2., lestrois ® kront maiellres, car 
vauldront 24;& les 6 CD feulement I 2.:mais {i la valeur 
de I CD fuft I, alors au contraire les 6 Cl) feront maieu­
res:c:1f eUes vauldronr 6, & les ; ~ feulemenr 3: mais 
quand nous difons de la fuperieure quamité, ce fera 
fans doubte parlé de~ 3 @. . 

.. B 3 DEn· 

[In Oefs.· XXI-XXVI we find a number· of elementary properties of 
algebraic numbers defined; Def. XXVI introduces us to algebraic multinomials; 
or, as we say, polynomials, such as 3a3 + 5a2 - 4a + 6. Mark that Stevin 
here uses + and ~ signs, whieh he does not use in some other plaees. 
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DEFINITION XXVI. 

~ultillomie a.~ebraique eft 'Vn nombre 
confijIent de plufieurs diueifes quantitet.. 

Ex P L I CAT ION. 

Comme ; <1>+ 5~-4©+6 fappelle muld­
nomie algebraique. Et quand il aura deux quantitez 
comme 2 CD + 4 @ Pappellent binomie, & de trois 
qualUÏtez rappellera trinomie.,&c. 

DEFINITION XXVII. 

(ï) applicquée a @nou! nomons qtutntite7"pri .. 
mitiues. et qu:tntlté quelconquejuperieul'e que 
(I) appllcquee a @ leurs deriuatiues~ ft} to/;~tes 
quantitet. appliquees a @ aufqueLI nexiflent 
autres inforieurs denominateurs de quantitez...i 
l:urs denominateurs proportionels not14 nom.. 
mons primitiues" es' icelles proportioneUes leurs 
deriuatiues. 

EXPLICATION. 

Comtne CD & @ nous nómons quantitcz pritnitiucs, 
& leurs deriuJtiues comme ® @, ou Q) @, ou ® @ .. 
&c. Mais quand il y a plus d'vne quamité appliquée a 
@col11me (]CD@, ou Ql @@, ouQ)@@,ou Q) 
0®@, ou®(3l(I)@,ou@ Q)@C!)@, &c. auf­
quels n> exifrent autres inferieurs denominateurs cl 
leurs denol11inateurs proportionels & de meftne muI­
tirude) nous les nommOllS primitiues; & quand auttes 

applkluc~ 

521 

. Def. XXVII makes a distinetion between polynomials sueh as ax + b, 
px2 + qx + r, Ix3 + mx + n, whieh are ealled primitive, and sueh as ax2 + b, 
cx3 + d, px4 + qx2 + r, Ix6 + mx2 + n, which can be obtained from primi­
tive polynomials by replaeing x by a power of x. These are. ealled derivative. 
Stevin observes that the theory of derivative equations is the same as that of the 
primitive ones. On his mode of ealling the theory of equations "the mIe of pro­
porti on of quantities", see p. 264 and our Introduetion. 
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pliquez nominateurs font à iceux appliquez denomi­
nateurs propartionels nommans icellX autres leurs de­
rilla:tifs,córne Cf) G: @ font deriuatifs de[diéh @ CD @ 
parcequccommc 1. a I (dcnorninateurs) ainG4a 2, & 
pareillemcnt dirons @ Q)@ e!l:re deriuatifs de[diél:.~ 
@(D@.parcequecóme 1. a J ainG 6 a ,.Etde meline 
forte dirons @@@cfhe deriu:!rifs de Q)Q:)@. Et 
{èmblablement~) @ @ ®@J Oll (u) ® @QJ @ dl:re 
deriuatifsdc (f) d) @ CD @, & ainli dcsaurrcs. 

Mais pour dire de l'vtilité de cefte dcfinition faut 
fpuoir qu' en la regIe de proportion des gl1anrirez,la ou 
par rrais termes donncz, nous cherchons vn guatrief­
me proportionel, les deriuatifs om la meline manicrc 
d'operarion quc leurs prirnirifs. Cömme fi les deux 
premiers rermcs furent deriuatifs, tels @@,ouQ) @ 
ils auront vne operation [embhbIe à cdle de lcurs 
primitifs CD & @.Item fi les dcux premiers termes fu­
rent@ &@ @, ou @ & Cl: @,&c. ils auronr vneope­
rarlon {emblablcble à icelle de ·leurs primitifs (:2) & 
(ij @.Etainfi de eaus :mtres: d'ou f'enfiliura ql1'en Vil 

[eul probleme, à fçauoir Ie 78. comprehendrons rons 
lcs deriuatifs ('lui font cn infini )dcs antecedens pri11li­
tifs; Pourtam celui qui vouJra bicn emendre ledtél: 7 8 
prob. il [era necetfaire de bieB entcndre cene dctl­
nition. 

DEPINITION XXVIII. 

;z.UdntitC't...poJlpoJèes font ceUes qui en· ['al­
gebre ft pofent aucuneflir apres les poJitiues. 

EXl'LICATION 

Toutes les quantitez d'vm: algehraiquc operatiol1~ 
n 4 qui 
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<]l1i ne [onc pa$ norees du figne des poLlpofees quanti­
tez {ont tou!iours po!itiues ou premieres porees, & 
d'vne mefme progreffion, mais par ce que en aucunes 
operations dl: necelraire de pofer quantitez d'vne au-, 
tre progreffion que n' ell: la premiere, appellons les 
mefines poapo(ees quantitez, & I~m fignes font tels. 
I (cc CD fignifie vn~ (econde Cf' • c'elt à dire I (0 fecon­
dement po[ée, car toutes quantitez qui n'onc point tel 
voeable eomme 1 (Dou ,(!;,&e.fontpofitiuesou pre­
mieremenr po(ees. Item I ter (ï) fignifie vne tieree (~); 
c'ea à dire I CD tiercemenr pofée. Item 2. (cc Q; figni­
fie 2. fecondes Q),à (çauoir 2. Q) proeedans de la I {ec (9. 
Item 3 (0 M [ec CDfignifie ,(r) multipliees pan fee C0, 
Oll Ie produia de , CD mulcipliees par I fcc (D • Item , 
(D M fec C0 M ter@ fignifie 3 CD inuitipliees par I fee 
(t, & Ie mefme multipIié par I ter@. 

Item 5 @ D fec CD M ter 0 fignifie 5 @ diuifees 
par I fec CD,& Ie mefinc mulciplie par 1 ter @, &c. 

DEI' I N 1 T ION X X I x. 

La prime qUantité qui eft egale au cosJe' de 
ebafque ljeMntité;, f appeHe aujft racine;, la mar­
que ae cofté ou racine eft teUe .v' • 

EXPLICATION .. 

, La prime quantité de la 15 definition fappelle auffi 
metaphoriquement radne; & cda a cauee quecomme 
la racine eft {ouree de tout ce qui croift tiu lui. ainfi re­
(emble la prime quantité la fource ou radne de toutes 
les quantitez de fon reng. & eft toufiours egal à chaf­
que coftt: du mefille>comme A au fondement ea egale 

aucofté 

In Def. XXVIII lsecCD is introduced as a second CD,' an operation 
which we perform hy writing b instead of a, or y instead of x. When we need 
a third symbol c, or z, Stevin writes lterCD. In this case CD is called positive or 
first-posed, sec CD, ter CD, .... postposed, more specifically, posed secondly, 
posed thirdly,. etc. Stevin's 3CDMsecG) is our 3ab, 3xy, 3pq, etc., his 

.5 a2 
2 3CDMsecCDMter@our3abc2,etc.,his5@DsecCDMter@isour-b-c,etc. 
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au cofié de B,de C,de D (à fçauoir au moindre co!l.é 
de D.) La marque lignifiant racineou cofré efr telle ,ti, 
laquelle mife deuant C1 comme 41 Q) denote racine de 
cube,ou racine de tierce qllantité:& femblablement,tl 
<±) lignifie racine de quarte quantité. Et de me(ine 
forte pourrions dire 41 @ lignifier racine de qcarré ,Oll 

de feconde quantité, mais pour la tignifier il dl: en vfe 
(a cauCe de briellcté) de delaiffer Ie !igne &,& mettre 
feulement 41, parlequel on entend rad ne ou cofté de 
. I 

quarre. 

Q.YE RACINE EST VOCABLE 
CON VEN A B L E A L'A RT. 

Il Y a des aucuns qui reied:ans Ie vocable radne,di­
lènt.coO:é de quarré ou de cube, ne Ce pouuoir nommer 
racine !inon ineptement, maïs à mon auis ils l1'exhibée 
pas conuenable difrinéHon. Car combien que raei­
ne efr touliours egale à cofi:é; tolltesfois autre quantité, 
efr racinecomme A, que cofré de B ou de C: pourtant 
<]uand nous difons radne de B, c'eO: à dire A: car A eO; 
fa racine ou fource:mais quand nous difons cofré deB, 
'lui ea a la A egal,adonc nous parlons du cofié dlèntiel 
de B. Nous vferonsdonc a bon droiél:auec lesanciens 
Ie voeable raeine là Oll ilviendra à poinél:. . 

DE FIN I T ION X X x. 

'R".acine de quarré de racine de quarré,efl 1Jne 
ligne m~yenne proportioneUe entre la prime 
quantité, ft} 1Jne /igne refjondante à l''Vnité de 
la mefme: fa marque efl teUeul. et racine cu­
bique de racine cubique,efll'antecedente ligne 

73 5 de deux 

In Defs. XXIX-'-XXX the symbols for square root, fourth root = 
square root of square root, etc. are explained. V means square root, or V®. The 
meaning of Stevin's symbols in our notation is as follows: 

1 

V ®a =...;; =a2 

1 . 

v@a = ~;- aS 

1 

V @a= 1Y;- a4 

/-- 1 l/-==: 1 
.w ®a = Y v~, at; -uV, ®'a = V Y v; = aS 

W @a = l~~;;=a~ ;..w. @a= -~~1V; =a~ 
4-- 1 

oW' @a = V~ = aU etc. 
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de deux !tgnes moiennes proportionnclles entre 
la prime quantité ~ 'tInc ligne refJonddnte à 
t--vnitédelamefmcfamarquee.ft teUe w' Q).& 
4inft des dutres femblables. 

EXl'LICATION. 

Comme la ligne H Pappelle racine quarrée de raei­
ne quarrée, à {~auoir du quarré B, car par la con{tru­
dion du fondement cUe cO: moicnne proportionelle 
entre A & G,hquelle G rerpond ll'vnitedc laA,Sem­
blablement dirons la M. & X efire racines quarrécs de 
racines quarrées. Et de mc[me forte entendra on la 
racine quarrée de racine qnarrée de racine ~l1arrée de 
B efire la moiennc ligne proportionelle entre G & H, 
de laquelle la marque eO: teUe Uil. & [emblablcment 
procedera on en inh.ni pour les racines qllarrées de ra­
dnes quarres quclconques. 

Item la ligne I fappelle raeine cubique de ràcine cu­
bique (à [çauoir du cube C) car par la:confiruél:ioll du 
fondament elle dl: antecedente ligne de deux ;moien­
nes ligues proportionelles enne la prime quamité.& 
vne ligne refpondanteà l'vnité de la mefme. qui ell: en­
treG& A. Et fcmblablememdironsleslignes L&V 
dl:re racines de racines cuhiques. 

De mefme {orte entendra on la rad ne cubique de 
radue cl1bique de radne cubique de C eflre r antece­
dente ligue Je deux moienncs prol'0rtionellcs entre G 
& I, fa marque {era tcUe .w' Q>. & ainli procedcra on 
en infini pour racines de r3cines cubiqucs de racines 
cubiques quelconques. 

Et ainCi procedera on en routes les autres quantirez> 
car 

525 

Hence V@ is the same as ..ui numerically, but there is a' differ~nce in di­
mensioa (p. 30). The prime quantity CD of Def. XV is considered the root, or 
source of all other quantities, and is also. the side of square ®, and hence cao 
be written v®. This CD is also the side of cube @ and can th)ls be written as 
V@, or Va2 = a,]iV a3 = a. Heace V stands for "root" or "side". 

The term "root" is ,appropriate despite the objection of some people, who claim 
that a side canaot be called a root, because in the figure A is always the "root" 
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DES DEFINITIONS. 2.7 
car Ia racine de raeine de quarte quantité, ea !'antece­
dente ligne de trois lignes moiennes proportionellcs 
entre G & A, de laqueIJe la marque fera tdle.w' (D. 

NOT A I. 

Nous auons dia à Ja 2.9. definition que raeine de 
quarré à marque teUe.;'. Item à la 30. definition, qllC 
racine de quarré.de racine de quarré a marqlle tdlew. 
mais fam bien norerceftefyllabe de, ear..sl I ne lignifie 
.pas limplement radne, maïs iJ y fam encorc' adioufter 
ledia de, veu qu'il y a grande difference entre raeine, 
& racinede. Commc parexcmple,v 4lignifie racine 
de 'quarré 4, laql1elle vaut 2. mais raeine quarréc 4, 
vaut 4,comme Ie quarré r6,à fá r:teine 4,& point,v +. 
ledid: allerti(fement du vocable de, appliquera on 
auffi à [Omes amres racines comme,v Q), .v (i),&t. 

NOTA2.. 

Ceae marque lignifiant racine de quarré telle ,cl, & 
de racine de racine de quarré telle w,eft par pJuGeurs 
en vlè,etl auOi fort commode pout" telle ligniflcarion, 
&continuant telleprogrellioll pcn[uit gue uV doibc 
lignifiel' racine de l'acine, de racine de qnarré. lIs font 
donques improprement ceux ql1i par W vel111r.:nt Gg­
nifierracine de cube, vell qu'antrè cho(è eft racine de 
cube, que raeine de racine, de raeine de quarré. Cu la. 
ligne A aufonJament eft (eomme auffi de toutes les 
quantitez filiual1tes) egale à la raeine du cube C. Maiç 
racinede racine, de racine de quarré, eft la Jigne moi­
tienne proportionellc entre G & H.1aquelle {·ft bi en 
d'alltrc quantité (exeepté quand la racine eft J ,comme 
au fecond reng des figures du fon,lemem) Et pOl1r en 
donner exemple en nom bres, il eft notoire ql1C ,.ui 
2. 5G. ea 1, maïs,v (] 256, ea plns que 6. 

Con-

or "source" of square B or cube C. [Stevin always regards the various fractionaI 
1 t. t 

powers aZ,a-3, aT .... , with unit fractions as exponents, as linesegments. 
In Nota 1 we are warned that there is a difference between "root" and "root of", 
V means "root of", V4 is the root of 4, or 2, but when we speak of 4 as "root", 
we think of 16. "Which warning about thc vocable of will also' apply to all 
other rootssuch as V®, V@, etc." In Nota 2 stress is laid on the difference 
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Concluons doneques 'lue tw' ne peult diftinél:e­
ment fignifier racine eubique. 

Qyant aux figures eomme -te 1" &c, qU'au­
cuns fuiuans les anciens vCent au lieu de noz mar- . 
qut'S (I) @ Q) (qu'auffi a ... fl: Raphael Bombelle, 
cxeepté @) peuret1:re 'lue les meftnes ont vulgaire­
ment (comme aupres de nous L cinequante,C eent,M 
mille,&c.)aupres les Arabes inuenteurs de l'algebre ft­
gnifieles mefme'lue I.2+&e,oll Q)~ Q.Maisquoi 
'lu'i! en {oit i' entens la fignification de telles charaél:eres 
neceflàires à l'Arithmetieien pour entendre les au­
theurs 'lui les vfent: mais en noftre Arithmcticque ne 
les v{crons pas, ny autn ceux qui feront [elon noftre 
con{cil: ear l'vtilité des marql1es @ CD ® (3 (i), &e. 
dhelle,'lue l'operation qui par ieeux charaél:eres eft 
obfcure, laboriel1fe, & enlluienfe, (par ce que teUes fi­
gures ne nous fignif1ent pas vulgairement ce qu'ils de­
notoienr d'auenture, aux Arabes ) (era par ces marques 
claire,legiere,& plaif:lOte. Car camme les charaél:eres 
J. 2.. 3. 4. 5. 6. 7. 8. 9. o. (en refpeél de plufieurs aurres 
marques fignifians nom bres) ne font feulemët brieues. 
mais necelIàires:voire il [emble 'lue fans leur eonuena­
bie & naturel ordre, il eufi: efi:é impoffible à I'homme 
de parucnir aux fecrets d' Arithmeticque ql1'j} a acquis; 
Et de me!me [orteentendra Oll 'lue eeci font les chara­
aeres qui au naturel ordre font requis; lefquels aux 
quatre numerations generales, & principalement aux 
rom puz des mefmes qui fou uentesfois re rencon tre nr, 
voire partoures eompurations algebraiques, donnent 
teIte faéilité''lue ce qU'a pll1fieurs {eront autrement im­
poffiblc de comprendre,leur [era faeile,mettanclc tout 
au iugcment de ceux qui entendent la chofe. 

Or 
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between V, ui, -uV , etc. and roots such as V@; -uV 256 = 2, this being 
8 

1!V 28 , and V@ 256 is more· than 6, this being 2 3 ~ 6.35· .... On p. 28 
Stevin proclaims the advantage of his symbols @, CD, ®, etc. over the 
"cos sist" notation used by many sixteenth-century mathematicians, in which sy­
stem every power of the unknown is represented by its own sign. His symbols 
are those of Raphael Bombelli (see our Introduction), with the exception of @. 
Stevin errs when he states that the "cossist" symbols are of Arabic origin; see 
J. Tropfke Il, pp. 148 et seq.] 
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DES DEFINITION 19 

Or ell:ant ainG definies les grandeurs du fonde­
ment, faut maintenanr ven ir à leurs nom bres. 

DEFINITION XXXI. 

~bre expliquant la rvaleur de quantite' 
geometrique:> fappeUe nombre geometrique:> (t) 
obtient Ie nom conforme à ['eIjece de la quantité 
qu',1 explique. 

EXPLI CAT ION'. 

Comme Ie nombre 2.. explicant la valeur de I:t pri­
me quantité A, ou Ie nombre ~ .Ia valeur de la prime 
'luantitéN, ou Ie 110mbre fla valeur de la primc'luan­
tité Y , fappellenr(par ce que les me[mes primes quan-
te.~ font racines) nom bres radicaux. . 

Item Ie nom bre 4, cxplicant la valeur de Ia feconde 
quantité B, & fembIablement I de 0, & i de Z, Ce 
nomment (par ce que les meCmes fecondes quantitez 
fon t quarrez) nom bres quarrez. 

Item Ie nombre 8, explicant la valeur de la tierce 
'luantité C, & fcmblablement I deP,& i de A A, 
fappellent (parce 'lue les me[mes tierces quanritez 
(olltcubes) nombres cubiqlles. 

Item Ie nombre 16 explicant la valeur de la quarte 
quantité D, & Cemblablemenr I. de ~ii de BB, 
rappellent (par ceque les mefmes font quarresquanri­
tez)nombres de quarte quantité; & ainfi des aurres 
femblables. 

Item Ie nombre %. explicant la valeur du coll:é 
de B, & femblablemcnt I du coll:é de 0, & i du 
cofré de Z. fe nomment (parce que [e font co­
ll:ezJc quarrcz) coll:ez de quarrez. Et l. explicant la 

valeur 

[Though the geometrieal number has already been introdueed on p. 10, 
its definition is only given in Def. XXXI as the "nwnber expressing the value 
of a geometrieal quantity and reeeiving its name in eonformity with the operation 
it expresses".] Henee a, a2 , a3 , ... are ealled radieal number, square number, cubie 

number, ... , Va, lV'a, ... side of square, side of eube, ... Then follows a pole­
mie against those who deny THAT ANY NUMBERS CAN BE SQUARES, 
CUBES, ETC., or that any root is a number; who deny, for instanee, that 6, 7, 
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valeur du cofré de C, {;appeUe cofré cubique, & de D, 
co!l:é de quarre: quamiré, &c. 

Item Ie nombre i-tI' 4 explicant la valeur de: H, &. 
fembIablement W I de M, & ui ~ de x, Ce nomment 
racines quarrecs de racines qualTees, parce quc eeUes 
lignesparla ,0 deflnitionfont racines quarreesdera­
dnes quarrees. 

leem Ie nombre W Q) 8 explicalltla valeur deI, & 
Cemblablemcm w Q) I de L, & -ui Cl' ~ de V, rappel. 
lent racine,5 cu biques de racilles cuhi<-}ues; parce que 
telles lignes par la ,0 defll1ition (om racines cubiques 
de racines cuhiques. NOT A. . 

Il cfr vrai que .v @ vaur Ie Olefine que w,comme 
41 ® 81 vam" commc faia aulIi ui 8I. Mais entant 
'-luc l'vne dl: lignc comme H, & l' aurrc co!l:é de quan­
tité comme D, elies fonc par rai[on à difringuer. 

QYE NOMBRES QYELCONQYES 
PEVVENT ESTRE MOMBRES ct.YARREZ, 

cubiques ,etc. Au§i'que racine qttelconqueefl nombre. 

Puis 'lue les nombrcs explicans les valeurs des 
quantitez geometriques,reçoiuenr Vil nam conforme à 
la mefme qUlntité (comme 4 0119 & femblables expli­
cans les valeurs des quarrcz, fappeUenr pourtanc nOln­

bres 'lllarrés. Iteni 8 & 27, &c. exphcans les valeurs 
de cubes,Pappellent potlttant nomhres cubiques) Pen­
ftlitque 6 ou 7 ou 8, & fcmblablesexplicans les valeurs 
des quarrez, Ce nommerom pourrant auffi nombres 
quarrez. Et 9 ou I O,etc. c:xplicans les valeurs descubcs 
f;appclleront pottrtanc auffi nombres cubi'lues. Ce que 
efhnr aperte mem aillli~ renliüt que ceux la t'abufcnr 

qui 
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8 can be called square numbers, or 9 and 10 cubic numbers. Stevin's main argu­
ment is that V8 is part of 8, and hence of the same matter, which is number. It is, 
he says, only possible to say that the roots of 4 and 9 are commensurabie with 
them, while the roots of numbers like 8 are incommensurable with them. 
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<-lui veulent Ie contraire. Mai~ queUe cft . leur rai-
10n? 8 me dira quclque aducrC1ire 11e peut eftre notn­
bre quarré, par ce qu'i! o'y a nd nombrc qui muI­
tiplie en 10i > pro~uife 8. Il di: vrai (dÎra iI) que ra­
cine de 8 en [oi les prodl1itl:, mais elle n'eft pas nom­
bre: Or ie Iuy pourrois nÎer qu'aucun nombre Coir 
pOlutant nom bre qllarré, par ce qu' il Ce trOllue nom bre 
qui mlliriplié en foi produiél: Ic meGne nombre, confi­
deré qu'il obrient feulemem Ie nom de quarré, pource 
qu'i! explique C1 valeur, & point pour ql1clql1e autrc 
accidem: de fone que 4- ou 9,ou [cm blables eonfiderez 
6111 piement, & abftraiél:s de qnarrez,l1e font pas 110111-

bres quarrez: Mais paffint tont ceci,l1oils ref pondrons 
:l [on propos, prou u~nts g ue la -el' 8, e11nom hre en cefre 
forte: La partie eftde Ia me[me matiere qu'ell [on en­
tier; Racine de 8 eft partie de (on quatré 8: Doncques 
,.; 8 eftde lamefine matierequ'eil: 8: Maisla matiere 
de 8 eft nom bre;Do11cql1eS la maciere de ..; 8 dl: 11om­
bre: Et parèon{equent.v 8, ell:nombre. AuOi que [e­
roitce d~ èlire,le ql1arré de,v 8 dl: 8, maïs 8 n'eft point 
quarr~ ? Vl'aiement c' ell: abfiud, & 11e re peut par di­
fiinaiÓÏl tant faire, que tel fondement nc demeul'e 
confu's. Doncques,v 8 ell: nombre,& par confequem 
8, voire & l10mbre qudconqne, comme,4/ 6,ou,v CD 
3 & rem hlables expliquant la quamité d'vn quarré. 
on en effcél,ou .(eulemcm par l' hypotheCe,dl: nom bre 
quarré. Il ell: vrai que 4- & 9, & {emblablcs [om quar­
rez de quelque autre propricté que 11' cft nom bre quar­
ré 8, & rcquicrem difrinaion;mais pas faulre,n'y cau­
L1nt conflluon, maïs pluftoll: facilité;1aquelle fera;qnc 
ceux la (ont nombres quarrcz à leurs racines co lU­

menfurablcs, ceux ei incotnmenlilrables. ' 
Nous 
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Nous pourrions faire plus long difcours [ur cdle 

matiere; mais tran[portanc Ie different entre noz rhe­
[e.~ mathematiqucs j Concluons ici pour les ral{ons· 
[ufcjiétes,que rous nom bres queIs qu'ils foient peuuent 
cftre nombres quarrez,cubiques, &c. Auffi que racine 
quelconque en nombre. '. 

Q.Y E L A Q.:! INT E Q.Y A N T I T E' 
NE SE DOIBT POINT NOMMER 

forfllidum;, ou pbu long tf-vn coflé. 
les aucuns nomment la quime quantiré GuColi­

dum; les autres Flus long d~vn coflé: par [uriàlidum 
denotem ilz vne fomde quantité [olidejSourdc( difent 
Hz) par ce qu'dle n'a ny racine quarrée,ny racine cu­
bique difcrete; enquoi ils Pabufcnt: car cam bien <lUC 
tel acddentauient à aucunes,il n'auiendra point à il1-
linies autres,car raciue de quinte quantité 10 24,dl: 4, 
& la radne quarrée du me[me nombre 1014, eft 31. 
Item la racine dequintequantité 32768, eft 8, & raci­
ne cubiqi.te du meline nombre eft p. Aul1i la poten - . 
ce de qUl11te quantité de 64, aura (par la 9 proportion 

. du 9lime d'Eud.) radne de quime quantité,& racine 
quarrée, & racine cuhiquej Etencore que ccIa ne fuft 
pas ainti, ce {eroir mauuaife con{equence de dire; Ia 
quinee quantité 11'a point de racine quarrée, ou cubi­
quc d&rete; ergo dIe etl: ab{urde; car comme le 
quarré rient [a radne quarrée, & Ie cube [a racine Cll­

bique,ainfi rient la quinte quantité, fa racine de quin­
te quantité. Doncques la quinte qu:mtité 11' en point 
lourde, ny (ur{olidum. 
_ ~ne à l' appellation de plus long d'vn cofl:é, elle 

elt aul1i 

531 

Stevin states that THE FIFTH QUANTITY SHOULD NOT BE CALLED 
"SURSOLIDUM", or "longer at one side". Some people use the term sursolidunt 
for ® because it is a surd solid, having no square or cubic root. But this is110t 50, 

since 1024 has both a, fifth root 4 and a square root 32, and 32768 has a fifth 
root 8 and a cubic root 32. Just as a square has its square.root,so ® has its fifth 
root. (This term sursolidunt isfound in Riese, Rudolff" and others for a5, but 
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, DEs DE FIN I TI 0 N S. , ; 

eft aufli mal proprej veu gue la guinte gll~ntité R,ell: 
vn cubej auffi que pluGeurs autres guanmez comme 
les quartes D, & BB, glli (ont auOi plus longues d'vn 
c'ofié, toucesfois ne font pas guintes guantitez. A fin 
doncques d'ofter d'vne part toutes a 111 biguitez, & iOl­
proprietez, & gue d'allitre part aurions vocables (er­
uans :i la f.'lcilité de la doarine, nous les appellons 
guarte,quinte, [exte quantité, & c. 

O,yIL NY A A VCVNS NOMBRES 
A n S V R DES, 1 R RAT ION ELS, I R -

reguliers, inexp!icables~ OU fourds. 
Ceit chofe trervulgaireentre les Autheurs d' Arith. 

de rraiél:er de nombres comme ..cl 8, & fernblables, 
qu'ils appellent abCurds, irratioeels, irreguliers ,in­
explicabks,fourds, &c. Ce glle nous nions,à guelgue 
nombre aucnir: Mais par queUe rairon l'aduerlaire Ie 
prouuera i1e[proLmer? Il m(: diél: premieremét,que ra­
cine dchuiél: eit à nombre Arithmeticque (cóme ~ ou 
4) incómen(i.lfable, ergo ,v 8, efl: abfurde irrationelle, 
&c. Mais la ccncll1fion eil: ahCurde, veu que l'ir:com­
menlÎ.1rance ne c:mfe pas abrurdité des rermcs incon­
menftuoable,ç, ce que f'e(proune par la ligne & [uper­
ficie gui font grandeurs incomll1enfurables; c'eit à 
din:, ql1'ils ne reçoiucnt point de commune mefure, 
touresfois ny ligne, ny {uperfice n'cft quamité ab{urde 
nr inexpli~able car difal1t.que cdIe la dl ligne,& cefte 
Cl fuperfiCle,nous IqS expl'guons. Et encore que ceftc 
incommenfurance procreaft( ce gne touresfois ne peut 
d~rejm:\isFo[ons les cas)ab!ilrdité à l'vne desquarirez 
oóparées, nous trOUl1t:rons Ie nombre Arithrneticqllc 

C auran 

Stevin's derivation of this term from "surdus" and "solidum" is not gene rally 
aceepted.] The term "longer at one side" is also wrong, sinee the fifth quantity 
R (p. 13) is a cube, and the fourth quantities 0 and BB are also longer at one 
side, [This term may also have been taken from Rudolff, who remarks that 
Boethius eaUs our a5 "altera parte longior"° See Jo Tropfke IJ, pp, 148-149, and 
our Introduction. ] 
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amant coulpable • que Ie radical,car comme la S phere 
autant quc Ie cube,& Ie cubc autant comme la Sphere. 
ettcau(e de leur' diffimilicude; ainii de ces nombres. 
Maïs pour faire encore autre prelllle par deux qlláti tez 
d'vn mefme genre de grandcllr,prenons Ie cotlé & dia­
gonale d'vn 'luarré,qui font lignes entre cux( par la der­
J1ÏerepropOhtion du 1 a.liure d'Euclide )incom menhI­
rables, tourestois ny diagonale, ny wtlé (abtlra:él: de 
nom bre) n'etlligne abfilrdc ou irratione1le,hncom mé-
1lm1l1t:e doncques des quamicez,o'cfrpas l'ab[urdité d'· 
iceUrs, mais c' dl plufio!llellr naturelle mlltudle habi. 
mde. l'aduerCaire me replique qll'i\y a lignes rarione!­
les,& irrationelles( de(quelles traitl:e Euclide en fon di­
xierme Jiure)les delinitions de[quelles ({elon Campane 
defi'5 &7.:1ue Zambertmeda 7 & 8){ol1t eeUes: Toute 
ligne droiEle prop~rr!è fAppeUe rationelle. Et les lignes 
à ;ceUe incommenfurables, Je nomment ;rrationelles: 
Dooc il canclud que les nombres explicans ces lignes 
irl'ationelles,font nombres irrationelz. Ie re[pons qu'il 
eft notoire que ceft argument foit inartificiel conlill:ant 
en Ceuleamhorité,àlaqucllc il fam preferer l'irrefutablc: 
.rai{on,ql1i eftj Premierement que demonftrerons con­
ttadiétiqn en cdle [om: Soit ligne propo{l:e la diago­
nale (earl a defillition diét de toute ligne) d'v n quarré 
duquel Ie cofl:é cf! l: Or cefl:e ligne propofée( dia il)cft 
rationelie, & Ie nombre I'explica.nt fera de mefme qua­
lité;parquoi Ie nom bre explicant cefte ligne qui eft AI 
8. fel'arationel: & d'aultre part dia que Al8, eft irra_ 
tionelle;cequi eft eontradiél::ion. Au feemul nous pou­
uons demonftrer( mefines fdon Ie dire de l'aduerfaire) 
que nulle ligne n'eft par foi irrationelle:car fil diél: que 
c'efr ceUe la (à fçauoir diagonale ou colli de quarré) 

qu'on 
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Now Stevin draws his eonclusion "THAT THERE ARE NO ABSURD, IR­
RATIONAL, IRREGULAR, inexplieable or surd numbers". Sueh numbers as 
Y8 are of ten treated in th is way. It is true that Y8 is incommensurable with an 
arithmetieal number, but this does not mean that it is absurd, etc. Or take, for 
instanee, a line and an area, whieh are incommensurable magnitudes,. sinee they 
have no eommon measure. Moreover, if Y8 and an arithmetieal number are in­
commensurabie, then it is as mueh (or as little) the fault of V8 as of the arith­
metical number. The side and the diagonal of a square are ineommensurable lines, 
but are not absurd. [Here Stevin quotes Euclid X Prop. 118, see Appendice p,. 
200.} If, following Euclid, in the Campanus and Zamberti edition, we introduee 
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GU' on exnliCjue par 110mb re A rithmetiquc; & l' autre 
irrationdlc, lènliüt que ièlon I'aruibmion du nombre 
Arirhmeticqllc, Ie colèé pourra I'vne fois ellre ratiol1e1~ 
amrefois irrationel;doncques il ne I'ell pas p:u {oi, mais 
en re{petè d'vn Dombre dont il y a iCI queftion : Tel 
argument doncques n'ell pa.ç pour lui; ains plullo~ 
vne dcclaration de la confuGon conGftante en [onopl­
llion. ~ellcequ'il aencore? 

11 me mande llue ie lui cxplique qllelle chore [oit tt/ 
8. Ie luy relfJons qu'il m'cxplique queUe cho{è foient 
: (qui felon (on dire font rarionels) & puis ie la lui ex .. 
pliquerai. Il me di ra d'aduenture quc ! (pour changer 
de voix) fom;, Et ielui rerpons que AI 8 cfl: ,.; t. Il 
dia que! font à tout nombre Arirhm.eticque com­
mélilrble,&"; 8 à nul d'iccnxj Ic lui rdpons que.v 8, 
eft ainfilliz l10mbres comme.Y 2."; p. commen[u­
rable,&! à nul d'iceux. Il me dié\:,que li on partill vne 
chore en 4 parties egales, quc ! cfl: cda gui ?enote la 
quantité de trois d'icelles parties; & ie lui rdpom ql1e 
ft la grandeur d'vn quarré ruil 8, que -ti 8 dl: Ie nom~ 
bre qui denote la quantité de fan cofté. Irem G onluy 
demandc com bien foir Ie quorient de la diuilion de " 
par 4, il refpondra que c' di Ie quotiem de la. diuiGoIl 
de ; par 4: Et tont par me{ine elegance dil-ie qu'en 
extrahant radne quarrée de 8, ce ql1i en fort ell racine 
<]uarrée de 8. Ou fi! pe.nfe de fatisfàire par ql1dque 
changement de voix,qui en ef.fctè cft Ie mcfinc, dif.1nt 
quc tel quotienr font trois quarts, ie lui ferai Ie fem­
blable [ur la racine, di[ant que c' eft Ie cofié de quarré 
8.11 veultque nous appliquons les nombres comme'4 
&,v 8, á quelqlle matiere,commc à vne alllne, & diél: 
qu'il me pourra monnrer legitimement les! d'vnc 

C 2. aulnc 

the definition "Every given straight line is called rational. And the li~es in­
commensurable with them are called irrational", then we must not believe that 
the numbers which express these irrational lines are themselves irrational. If 
the given line is the diagonal of the square of side 2, then y8 is rational, and 
Y8 cannot be rational and irrational at the same time. Indeed, just as % is 
commensurable with all arithmetical numbers, so is V8 commensurabie with an 
infinity of numbers such as y2, Y32, etc. And wh en you think th at you can 
refute this by a change of expression, then I can answer the same way. If my 
opponent quotes Euclid VI Prop. 9 to show how to construct % of an ell in a 
legitimate way, then I quote Euclid VI Prop. 13 to show how to construct 
legitimately Y8 of an ell. [The "Campanus and Zamberti" probably refers to 

o 



- 80 -

;6 LB I. LIVRE D'ARITlJ. 

aulne par la 9 propofitio11 du 6liure d:EucliJc; Et moi 
ie lui monU:rerai legitimemcnt la racme quarrée dc S. 
d'vne :mlne par la I ; propolition du 61iure du mefil1e 
Euclide. Car la ligne moienne pl'oportionelle cntre 
tome l'aulne & vnc huiaiefillc partie d'icelle, cU: -ti 8, 
de la mefille aulnc. 

Les qualitez dOllcqucs de ttI 8 & ! (en tant que 
touche cdl:e qudl:ion) font {embiables. Or de cho· 
tès (cmblahles 1<: fàia mcfillc iugem~nt; par quoi ti 
;t/ 8, dl: nombre ab{urd, irrationcl~ irrcg~li:r, inexp!i­
cabte, & Courd: les! Ie [cront aufh; MalS I aducr[.1lre 
11e concedc cda aucunement; ains veut tout au con­
traire, il fauc donc de necclIité qu'il confeflè que -ti 8 
dl: excellente, rationelle, reguliere, explicable,& bien 
oyante. Cc qUt nous auons demonfiré de.sl' 8, [era 
:lulli t:ntendn de tfI' Q), & autres racines quelconques: 
car cóbien quc de tollteligne ne pouuons lcgitimcmet 
couper racine cubique (à cau{e que les deux lignes 
moiennes proportionclles entre dcux lignes donnees, 
nefom cncore geomctriql1emcnt illl1cntecs) comme 
fli!::>ns racine cfuarrée, cda n'e11: pas la eouipe des 
nombresj ear ce qu'en lignes ne fçauons faire, nous 
I' acheuons par 1l0mbres facilemenr. 

Mais a fin :que parlions auffi de l'vtilité de eeUe 
rnatie.re, & 'lue l'on n'dl:ime que ce [oit difi1t1te de 
i'ombre de l'ali1e, faut {~auoir ql1e cefie ah!urde op i­
niol1 de nom bres abCurds,que ce ne [eroient pas n0111-
bres, &c. a tellement ob[curci la doél:rine des incom­
menfurables grandeurs, que la difhculté du dixidil1e 
)jure d'Euclide (qui traiac de eeUe matiere) dl: à plu­
{jeurs dellenu en horreur, voire iu!ques a l'appeUer la 
croixdes mathcmaticiens,matiere trop dlue à digerer, 

& en 
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Euclidis Megarensis mathematici clarissimi Elementorum geometricorum libri 
XV, Basileae, 1546, which has printed the expositions by Bartholomeo Zamberti 
as weIl as those by Johannes Campanus. The Campanus version, of the middle of 
the thirteenth century, was used for the first printed Euclid (Ratdolt, Venice, 
1482), and, in a modified form, for the Euclid edition by L. Pacioli (Venice, 
1509). The original Zamberti edition of Euclid appeared in Venice, 1505, and 
was a Latin translation of the Greek text; the Campanus text was from the 
Arabic. Euclid VI Prop. 9 shows how "from a given straight line to cut oH a 
prescribed part", and proves it for the case that this part is one third; VI Prop. 
13 shows how "between two given straight lines to find a mean proportional". ) 
The same holds for cubic and other roots, even though we cannot construct· the 
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& en laquelle n'apperçoiuent aucune vtiliré: Geft 
auffi ce ferme fondament, qui nous à auancé en Ia de­
~riptiond'.icel1es qui fe~lfuiuera ~n vn ~raïél:é pa~ticu­
lier, la all lont rendu facties & claIl'eS (a mon aUls) en . 
3 problemes feuIement. le-~ difl1ciles & obfrures pr07 
politions dudid: DixieCme,qui en comientfelon Zam­
bert II 8. Voire non pas feulement ce qui ell: contenu 
audiél: dixiefine maïs encore vn facile infiui progres 
des chofes y commencees,lequel(infini progres di[.ie) 
lembie incomprehenlible par tel fondament. Er celui 
qui donnera plus de lieu à laraifon,qu'a vaïneopi­
nion, plus de credit aux defen(eurs des parfaid:es &; 
diuines Mathematiques, qu'a ceux qui l'accl1fent 
d'imparfcél:iQn & d' ab(urdité, ne trouuera pas moin.,. 
dre facilité .en plulieurs operations Mathematiques~ 
qui femblent autrement fort difliciles. . 

Nous conduons doncques qu'i! n'y a auruns nóbres 
abfurds,irrationels,irreguliers,inexplicables.oufourds -
maisqu'il y a eneux telleexcellence. & concordal1ce~ 
que nous luons matierede mediter nuilt & iour en 
leur admirable parfeltion: Et Pil {alloit dirc dJab{ur~ 
dicé, ie la con cederois plufrofr en nofrre enrendemenr, 
lequel ne pent amant comprendre des tècrets qui con­
fifrenr en la nature, qu'il {oic digne de comparailon à 
ce qu'il ignore. Finalement ce que nous n'auons farif­
[ailt en cefre matiere par les argmnens precedens _ 
nous l'accomplirons coo[re tous aduerlàires, par Ia .. e 
theet: de noz thefes Mathemadql1cs. 

NOTA. 

AUCUllS au Iieu de la quarte quantité difent quarrt 
C ; d~ 

cubic root of a. line (since it involves two mean proportionals). This is not the 
fault of the numbers, since we can achieve easily with numbers what we cannot 
do with lines. 

"Th is absurd opinion of absurd numbers, that they are not numbers, etc., has 
obscured the theory of incommensurable magnitudes to such an extent that to 
many people the difficulty of the tenth book of Euclid (which deals with these 
matters) has become such a horror that they have called it the cross of mathe­
maticians, a subject too hard to digest and without any use". Stevin has devoted 
a special essay to its explanation. Appendice, pp. 187-201, see also the fourth of 
his Mathematical Theses, ib., p. 202. 
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de quarréj Et de la fexte quantité, quarré de cube, ou 
cubc de quarré; Et de la huiél:ielme,quarré de quarré 
de quarré;Et de la neufie[me, cube de cube,&c.ce qui 
{oot desnams de ce qui ne conliO:epoint en grandeur, 
vrai ell: qu'ils ont quelque limilitude à leur lubieé\- en 
tant qu'il eft nombre, maïs trop obfcure : Nous n'vfe­
rons doncques pas de ces noms, d'vne part pour Jes 
incommodirez qui en procedent, d'autre part pour Ja 
faciliré des aurres, comme apparoiftra aux computa .. 
tions qui ren [eront ei apres. 

DEFJNITJON XXXII. 

'R..acine quarrée algebraique de quant;té:t 
efl ce~e 1ui m~!tiptiée.en foi,prod~i61l:t mefme 
quanttte. ~acme cubtque a~ebratque de quan­
tite~ efl ceUe qui multipliée cubiquement, pro­
dui61 La mefrne quantitéj Et ttinfi de la quarte 
quantité es' autres fuiuantes. 

Ex P L I.C AT JON. 

Comme 3 CD rappellenr la racine quarrée algebrài­
que de 9 @, parce que multipliees en elies produifent 
9 @ ; Et pour mefme rai[on 4 @ (e difent Ja radne 
quarrée de 16 @; Et 2. @ + ~ ®.la radne quarrée de 
4@-+- J 2. Q)-t- 9 @; Et 2. ® la ra.cine cubique de 
8~;Eq G)+ 2.®laracinecubique de 2.7@ +.- 54 
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In the Nota Stevin warns his readers against the use of expressions such as 
square of square for the fourth quantity, square of cube for the sixth, etc., as too 
obscure. (This is directed against the use of such terms as zensu de zensu, zeo­
sicubus, etc., used by Rudo1ff ànd Riese, see J. Tropfke 11, p. 199; a1so pp. 
136, 137.] 
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DES DEFINITIONS.· 39 
m+;6 (f) + 8 (.l)"Et.v; ®, la ca.cinc de 3 @, & 
ainfi d' autres fcm blables. 

DE'FINITION XXXIII. 

Le nomb,'c Aritbmetique deuant la marque 
de quantité:J fappUe nombre de multitiJe 
des qu.mtitez...; & dedans la marque ~ dmo­
milzateul':J ou dignitc'Je quantité:mais der­
ritre la marque, "'Paleur de quantite: 

E x I' tI CAT ION. 

En route qu anti té qu'on vfe en operatioll a.lgebrai­
que, il y a à confidcrer ttois nombres dJfferens;comme 
de multi[ud~, denominateuc , & valeur de quantité. 
Parexemple 3 ® 12, c'eft àdire rrois fccondes ql1antï­
tez valhns douze, de forte que Ie J ell: nombre de mui­
titude des quantitez, & %. denominateur de quanticé, 
mais I%. valeur des quancicez. 

Confideré bien cell:e definicion,à 6n ql1e au (lliuant 
la di(pofttion des charaéèeres ne vous ab111è: car com·· 
me 19 (on des mefines cyfres que 9 [, toutesfois l'vne 
ell: maieure quanticé quc !'amre. Tout ail1ft Q) 8, [om 
les melines charaéèerés quc 8 @,maisc'ciluiei ell: bien 
vn :tutte que ceftui b: car (3) Slignific cu be ,dl1qllel 13. 
valeur ell: S. Maïs 8 Q), denotc huid cubes dclql1ds la 
valeur ell: iciencorc incognuc. 

DEFtNITION XXXIV. 

Le nombre radieal mû deuant la mttrque de 
qu~ntité ifi (eparé par Jigne ~el Xièr~ no~­
bre de mlltltude (Jes quantltez...: mm fans 

I: . 

Defs. XXXII-XXXVIII intro duce a number of concepts. In our notation: 
2x2 + 3x is the square root of 4x4 + 12x3 + 9x2; in 3x2 = 12 the 3 is 
called "the number of- multitudes", the 2 the "denominator" or "dignity", 12 the 
"value" of the quantity, [Stevin writes 3012, the sign = for equality does not 
appear until the 17th century]; x3 = 8 is different from 8x3 [CD 8 is different 
from 80]; and x2 Y9 = Y9. x 2 is different from:v 9X2 = 3x.' In Def. 
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icelui flgne de fepd.rd.tion~ alors 41 denote Lt 
racine au nombre de multitude:> enfemble f4 
racine de la quantité. 

Ex PLI CATION. 

Comme Al9 X ®, c'eftà direracinede 9 (ecoll<" 
des, mais contideré que la 4/ Ce refere feulement au 9~ 
& point à @, ce 'lue denote la marque de feparation 
X:dcforteque.v 9 X®, vautautant(veu queAl9. 
f.liél: ;) comme ; c;j Mais quand Ie nombre radical 
fera a nombre Arithlneticque incommenCurable,com­
me 4/ 5 X @,il faut qu'il demeure ainûj Maïs fans 
icelle [eparacion de la marque X, comme ,ti 9 @, Ce 
{era auffi à dirc racine de 9 fecondes, mais ronûderé 
(pat cc ql1'il n'y a point de marquede feparation) que 
la .ti re refere & a 9, & a ~,de forte que,tl 9 ® vaut. 
amant commc ; (D. Item 4/ Q) 8 @ autant oom. 
mc L CD. 

DEFINITION xxxv. 

Tou.t~ quantité fa!peUe [a potence de fa 
'I·acme. 

EXPLICATION. 
Comme quarré 9 fappelle la poten ce quarrée de [a 

rad ne ,j Et 8, potence quarrée de.v 8; & 17) potence 
cubiquede faracine;;& 8t,potencedequartequan­
ticé de fa racine 3. & ainfi des autres en infini. 

DEFINITION XXXVI. 

+ Signifte pfm (tJ - (igniJie moins. 
EXI'LICATION. 

11 auient à ~au[c dcl;incommenfurance des nom· 
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XXXIV the first case is expressed by V9 X @, the second· by V 9 @; every 
numb,er is the "power" of its root; + means plus, - minus [here Stevin follows 
Riese and Rudolff rather than BombelliJ. Defs. XXXVII and XXXVIII in­
troduce commensurabie and incommensurable numbers [th6ugh Stevin has used 

. the terms before, see p. 35]. In the Nota to Def. XXXVIII Stevin makes a 
distinction between three types of binomials, following distinCtions made in 

Euclid's ten th book: 1) like 5 + 6, V3 + vu, where the two terms are com-
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bre5 qu'illes faut coniond. re ou difioindre, par les 
motz ae plus & moins. Mais par ce que les me6nes 
fe rencontrent [ouuent aux operations arithmetiques, 
rantdesnombres algebraiquesou quantitez, que des 
nombres radicaux, l'on vee pour hriefueté desfi~es 
fort commodes, à {~oir + figniflant plus~ & - de­
notant moins. 

DBPINITION XXXVI J. 

~bres comme1J[urables font eeux. auf­
'fuels exifle '1uelquenombre 'lui leur flit 
commune meJure. 

EXPLICATION. 

Tous nombres Arithmetiques comme 7 & 9 (auC­
gueIs I'vnité eft la commune me{ure)Pappellent nom­
lires commen[urables. Semblablemem 6eaucoup des 
nombres geometriques comme..v 2.7,& ~ ;, le{queJs 
om pour commune mefure"; 3, comme apparoi1tera 
pade 2.0 probleme. 

DEPINITION XXXVIII. 

~mbres incommenforabies font ceux au[ 
'flats n'exifle 'luelque nombre qui leur flit 
commune mefure. 

EXPLI CAT ION. 

Comme 4 &,.; 6, & autres {emblables, par ce 
qu'il n'y a aucun nombre qui leur {oit commune me" 
llue, PappelJent nombres incommen{urables. 

NOTA. 
Les commen[urances & incommenfurancesdes 

nombres qui Ce rencontrent aux binomies (car ceft des 

mensurable; 2) like 4. + V7, where the squares 16, 7 are commensurabie, 3) like 

4 + lY7 -: where the squares 16, V7 are ineommensurable. To' eall [with Euclid} 

4 and V7 "eommensurable in the square" seems to Stevin eonfusing; he prefers 
to say "4 and V7 are incommensurable, but their squares are eommensurable" -
th at is language whieh even the dullest people ean understand .. 
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binomies que tl'aiékrons ei' orefenauant)fediftinguent 
communement en trois efpeces, defqueUes la premie­
re feloll noll:re manlerc dt telle: 

~Iques deux nombres (ont de teUe condirion, 
qu'ilstontcommcn{urables,comme 5 & 6, ouAl' ; & 
,.;' I 20 & têmblables. 

DE V X lES ME B S' PEe E. 

Aurrcs deux nOlllbres ya il de telle qualité, qu'ils 
font incommenfurables,mais leurs quarrez font com­
menulrables. Comme 4 & 4/7, fonc incommenfilra­
bles: Maïs leurs quarrez comme 16 & 7 ~ font com-
menfurables. ' 

. T ROl S lES M BES PEe E. 
Il y a autres deux nombres de teUe condition,qu'ils 

font incómenfurables,& leurs quarrez fonc aufli incó­
mcnfurables;comme 4 & W" 7 font incómenfurables 
& lenrs quarrez 16 & .cl' 7 (ont auffi incömenfurables. 

Or pO:Jr difbnél:ion de ces trois ditferences, les au­
tres nomlllcnt la premiere vulgairement (par fimilim­
de deslignes de(quelleNraiél:e Euclide es definieions 
de [on dixieline liure) commenfurables en longitude; 
la feconde incommenfurables en longitude; mais 
commen(urablcs en potence. Et l~ troiûefme incom­
mcn(urablesen potence &longitude. 

Mais tdon mon opinion nous nommonsces diffe­
rences plus clairement,difans abfolutemem que mus 
deux. nombres propo[ez font commen[urables. Oll in­
commenfLirabfes. ~ntà lacommcnfurance Oll in­
commen(urance qu'il y a entre ·leurs potences Oll 

quarrez, celle la ne faue il pas attribuer aux propo{ez, 
maïs abtèlutement a leurs potences. Et pour en par­
Ier par exemplel qu' en ce fi quelcun di& que la peri-

541 
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pherie d'vn circle eO: droiae en [on diametre ? Vraie­
ment veu q~e routes peripheries ront obliques, iln'y a 
point de fens, mais ti l' on dia que les peripheries font 
obliques. &que leur diametres font droiéh,on expli­
que la vraie qualité del'vn & l' autre: Ainti de dire que 
4 & .17 [anc commenfiuables en leursquarrez ou po­
ten ces (veu qu'ils font incommen[urables) iI n'r a 
point de (ens. Mais ti l'on dia, que 4 & ,v 7, font in­
commen[urables &que leurs poten ces [Ollt commen­
furables les plus rudes Ie pourront entendre. 

D E FIN I T ION X X X I X. 

8J1ultinomie radical~ eft "Vn nombre conft­
jtlnt de pluJieur:r nombresincommenfurabks. 

EXI'LICATION. 

Comme ,.; 3 + ti 5, parcequ'il conGO:e de plu­
fieurs nam bres incommenCttrables, fappelle multino­
mie radical: Radièal,pour diftinél:ion du multÎnomie 
algebraique de la 16 definÎtÎon. _ 

DEFINIT-JON XL. 

71inomie radical) efl multinomie conJijlant 
Je tkux nombres incommenforables: Trinomie 
rtttlical~de troir;r!f ,ainJi des autres ie multino­
mie tappeDe jelon la multitude des nombres in­
commenfurabks d'efquelJ il exiJle. . 

Ex P L J CAT ION. 

Comme 1 + Y; eft binomie, par ce que 1 & .v ; 
. . 



- 88 -

-44 LB J. tlVRE J)·ARITH •. 

font deuJ: nombres incommenfurables, & pour mef­
me rairon rappelle .1-.cI ; auffi hmomie. Et"'.1 + 
t41~+ 5 (par ce qu'il a trois nombres incommenfu-
rables) trinomie. . 

Co a. 0 L L A I a. 1\. 

lYou renfuit que ";.1 +.cIS & femblables ne font 
pas binomies, par ce qu'ils (ont commen(urahles,& 
qU'on les peut expliquer par vn nombre, comme fera 
demonll:ré au 14 probleme. Touresfois iJ auiendra 
d'auenture que nous metterons quelque fois en vn 
mulrinomie quelques nombrcs commenfurables;mais 
ceferapourexcmple&briefuecé. & on les vfera par 
hypothe(e, comme fils (ulrent incommen(urabld. 
commele femblable fe rencontre fouuentesfois en Ia 
Geometrie, la ou quelque figure fera d'auenture tra-

. peze,qui doibc ell:re.quarré. Maïs pour en parier pro­
premenr. dellx noms commenfurables ne fom pas 
deux noms en vne multinomie, veu (comme nous 

. auons dia) quel'ón en peutfairevn. 
DEPINITION XLI. 

Chafcun nombre d'''Pn muftinomie fappeUe 
nompfquels te maieur Je diólm4ieur nom,rtJ 
Ie moindre, moindre.·· . 

E x P L I CAT I o~. 
Comme de binomie 4/ ; + .cl 1, la v 3, rappelIe 

maieur nom, & la 4/.1 moindre nom. 
DE'INITION XLII • 

. c!M.Ultinomie conioinEl~ eft celui áuquelleJ 
nomsfont conioinEls par pbu. 
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EXPLICAT ION. 

Comme 4/ 3 + ,./ ~, eft binomie conioinéè~ & 
ainfi tV'" ..s + N" 7 + ~ , trinomie conioinét. 

DEFINITION XL.III. 

Multinomie diJioina;, ef] cetui duquel lts 
nom.1 font difioitJtls par moins. 

EXP1ICATION. 

Comme 4/ 3-"; lelt binomie difioinét,qu'all­
tres appellent auffi apotome,relidu, ou refte. Item 8-
-si 2. -..; 5 eLt trinomie dilioinét. 

NOTA. 

La binomie dilioinél', eLt par Eaclide appellé apo­
comeou reLte,& femblequ'il nera voulunommerbi~ 
nomie, par ce que l'apotome eLt voe ligne, qui ne ron­
tient point en foy l'vn des noms qu'on explique. Mais 
veu que l'appellation de multinomie n'eLt point en re­
[peét de quanrité, felon laquelJe tom multinomie dl: 
auffi bien vne [eule ligne commecelle d'vn nom; Mais 
en re(peét de qualité: Sen (uit que r apotome fera aulli 
bien binomie; a {çauoir djfioninét (veu quen l'et­
plicant,iJ fam vfer de deux noms) comme Ie conioinfr. 
Doncques par binomie difÏoinét (qui par plufÏeurs au' 
tres, el1: auffi en vfage, &:i mon auis il el1: plus propre) 
entendra on Ie mefine j cc que Euclide fignifie par 
apotome. 

DEFINITION XLIlil. 

Multinomie en partte conioinél ft} en partie 
difioinél;, efoceluy qui a noms conioinéls par 
plm;, ft} autres dijioinéls par mo;n!. 

Oefs. XXXIV-XLIII I introduce "multinomials" - binomials, trinomials, etc. 
_ as numbers consisting of two or more incommensurable numbers, "conjoint" 
with +, "disjoint" with -. Our "term" is rendered by"name" (Oef. XLI). 
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EXPLICATION. 

Comme .t 7 + Ai :z. - .v 5, eft multinomie 
en parrie conioinél: & en partie di60inél:. Cefte de­
fioition ne compete point au binomie qui eft {euIe­
ment ou conioinél: ou difioinét. 

NOTA~ 
Entte les multinomies les binQmies font de la plus 

grande conGdcraoon, à eau(e quc toutes lelltS efpeces 
font plus notoires, les mefines à Eudide diligemment 
dcfini & diftHl:ingué es lignes en {on 10 liure;le[quel­
les appliqucrons aux nombres comme fenfuit: 

11 y a douze e[peces de binomies, de[quelles les 6 
fOllt conioinél:es, & 6 diGoinél:es, & charenne fixaine 
a deux (ortes; defqueUes les trois follt tcUes,qne la dif­
ference <ks potenees quarrees de leurs lloms. tient ra­
dne quarrèe à (on maieur nom commen[urable. Les 
:lmres uois binomics font teUes, quc la differenee des 
potenees quarrees de leurs noms tient radne à fon 
maieur nom ineommenfurable; Et de chafeun de ees 
trois binomies,les deux ont chafeun \'n nom à nombre 
Arithmetieque eommenGtrable; mais Ie ttoifiefine à 
fes deux noms, à nombre Arithmetieque incommen. 
{urables. Et pour plus grand efclariCIèment diftin­
guons leurs differences par telie tabie. 

'545 

[Here, in the Nota following Oef. XLIV, followed by Oefs. XLV to 
LVI, Stevin presents the classification of binomials into 12 classes according to 
the tenth book of Euclid, using numbers where Euclid uses line segments, e.g. 

Oef. XLV: "first binomial", exemplified by 3 + v5,' where 32 - (V5)2 =' 

4, y4 is commensurable with 3; general expression: Àp + Àp V1 ft2, À, p. 
positive rational fractions, Àp in Stevin's examples is an integer. The full list 
of these twelve binomials, in modern algebraic notation, can be found in T. L. 
Heath, The thirteen Books of Euclid's Elements .111 (Cambridge, 1908), pp. 
104--109]. . 

Note: Oef. LVII defines as "respondent conjoint and disjoint binomials" 
those with equal terms. We use the expression: conjugate binomials. 
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D 1! S D E F J N I T ION S. $ S 
TROISIESME PARTIE 

DES DEFINITIONS DE LA 
RAISON ET PROI»ORTION 

.Arithmetique~& tk teurs dependances. 
Tablc demonfirant r ordre de la raifon Arith­

. mecique des de1inicions fuiuances. 

rSimpt. {SUP"pan~it". 
SNf"IIIT'-., 

(~. ~ 1 (' ..... tIk I' .:tl'liIJIU uur, tIJ .-.,.... ft 
tg •• \'nPIfll' ,",,,me &luhi. ~ 

JIf' p.sr "ambre entur .u· 

(eo_i. ple. 

-Ir..,,,,,,,. . C"JtJ.fi'1 

I (.Multipl' 
eU. foP"p·'~­

~l' I ",/"". t ,.xp "f'U ) I ~;;n;::i 
1 ,it, C 

! 
l!' mtJintl" ;'ltg~e. ,,"'pu !.MrJ,iple 

l
' .. & ,ep" "., m.J ",,, lumme l!UI'CTp." 
/DuI>dlWfi.m, "mme Iltril •• 
"Ik tU "",U"" ;",. 

In"".. . gtÛill. I_JWDfD!4JI' 
me,,!.,.. 'Dufilllrl I. .,,,,,,,6Ic 
bit. fo.6. ~·.,..m·rup.,pa,. 

,uü"."" 

~! E 2..4. S·O V 2.. 3. 4. 6. E'f 
SEMBtABtIS; NE PONT PAS PROPOR­

I;ongeometriq"' . .Auj{i que noV/bres (O,mne I. 2.~. OU 

12. 10. 6.4. & 1'4reiu. ne font pa! pruponion Arithme· 
,ique.ltemque IJ J"44. 1]6. & femUdbles) 1/e font 
146 proponioD bllrmou;qu,. 

Third part 

/ 

[While in Part IJ Stevin has explained subject matter pertammg to Euclid 
X, in this Third Part we find Stevin's adaptation of Euclid V and VII, the 
theory of proportions. ] 

The table gives a survey of· the different orders of ratio to be discussed. 
Stevin then explains that "proportion, to discuss it somewhat in general before 
we come to the particular, is the similitude of two equal ratios. Ratio is the 
comparison of two terms of a similar kind C!f quantity. And if all the terms 

. of a proportion were magnitudes, it would bea geometrical proportion. But if 
they were all numbers, the proportion would be an arithmetical one, and if they 
were all harmonie sounds, it would be a harmonie proportion. Similarly, ifthe 
terms are parts of predication or proposition, the proportion is a dialectical one. 
Thus every proportion recéives its name in conformity with the nature of its terms". 



- 92 -

56 L Er. r. I Vil! D' A n. I TH. ' 

La proportion pour en pader vn peu en general, 
auant que parucnir au particulier, dllalimilitude de 
deux rai[ons egal~s. Rai[on eG: comparaifon de deux 
rermes d'vne meline efpece de quantité. Et li rous .les· 
terrnes d'yne proportion fu(fent grandeurs,c~ (era pro­
portian geometrique.Mais rils eftoient tOl1S nom bres, 
fera proportiou Arithmetique. Eft dunt tous fons har­
monieux,c'eG: proportion harmonique. Semblable­
ment quano les termes font parties de predication 011 

de propolition,c'eft proportion dialeétique. De (orte 
que· route proportion obtient Ie nom conforme à la 
matiere de fes terme,s. Cc qui éftant ainli, fenfuit que 
.ceuxla fabufent, difans que nombres comme 1.4.8. 
ou 1.. 3. 4.6. font proportio.n geometrique, hne conti· 
ll~lr<Ultre difcontinue, ven qu'il n'ya ici nulles grán­
deurs. qui t~~tesfois p~tir la rairon que detfus & par la 
3 & 4defimuoll du jhute d'Eud. (ont en toute pro­
porooll geometrique requifes, veu auffi que c'eft 
vne manifefte proportioll Arithmetique. Item, que 
riombres comme 15;. 144, 1;6. feroient poportIon 
harmonique, puis que les fons entre euxen telle raifon, 
ne font qu'vne abfurde refonaru:e. Item que I. 1. ;.& 
J 1. 10.6.4. foit proportion Arithmetique, l'vne con­
tinue l'autre di (conrinue, conlidéré que c'eft comre la 
~ I definition du 7liure d'Euclide, approlluée de rous 
{onnant ainfi: Nombres font proportionel!, qU4nd Ie 
premier efl teUe multiplicité pAfrie ou pArtiel dufi­
,ond. &omme Ie troiJie[me du qUAtrie[me. Nouspour~ 
dons argumeriter de cefte mati~re plus amplement, 
cfprouuant en beaucoup des manieres, noftre propos. 
& que Ie concedé duconttaire eG: vne confu6on en la 
difcipline mathematique,laquelle n' enfeignepas que 

547 

Numbers such as 2, 4, 8 and 2, 3, 4, 6 form not a geometrical, but an 
arithmetical proportion [2 : 4 = 4 : 8, called by Boethius and others "proportio 
continua" 2 : 3 = 4 : 6, "proportio discontinua".} And 1, 2, 3, or 12, 10, 6, 4 
do not form a proportion at all, because of Euclid VII DeL 21: "Numbers are 
proportional when the first is the same multiple or the same part, or the same 
parts of the second that the third is óf the fourth". [This definition is at 
present labelled 20; 3 - 2 = 2 - 1 is called a continuous arithmetical pro­
portion in the Pythagorean school, and since 12 - 10 = 6 - 4, these numbers 
form a· discontinuous arithmetical proportion. Stevin here opposes a number of 
definitions which via the Pythagoreans and Boethius had entered into sixteenth­
century literature, and adheres more dosely to Euclid. See J. Tropfke 111; pp, 
1-1~.} . 
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c'eA: proportion: maïs plufton empefche à plufieurs de 
pouuoir fuffilamment comprendre li grand myO:ere. 
Ce quieO: auffi l'oceafion pourquoi la theorie de muli .. 
queeft (aurefpeade ce qui conlille potenriellement 
en la nature) fi obfcure & de li peu de perfonnes e"er .. 
cée,dontentre les compo6teurs d'icelle(p()ur Ie d~f~ult 
de vrai & ferme fondement) naitfent plufieurs dillen­
tions,comme en {on lieu en traiél:erons quelque [ois 
plus amplement. Mais veu que ce diffèrent fera tranf­
porté entre noz thefes mathematiq':les, nous en. ferons 
ici vnefin; Concluans,que propornon ge?memquefft 
edle, de laqttelle les termes fom grandeurs proporr~o­
nelles.les definitions defquelles nous auons defenpt 
autrepart:ltem que proportion harmonique eO: celle,de 
laquelle les term es font fons harmonieux, defquels de­
[cri 'prons les definirions ailleurs : Auffi que la propor­
tion Arithmetiqlle eO: ceHe, de laquelle les termes font 
nombres proportionels, defquels declairerons les defi~ 
IIwons en ceO:e forre. 

[In Oefs. L VIII-LIX arithmetical term and arithmetical ratio are defined, 
and in Defs. LX-LXXIV different kinds of ratios, e.g. Def.LXVIII: multiple 
superparticular, (ka + 1) : a, k integer > 1. See our Introdtiction. In Oefs. 
LXXV-LXXIX, LXXXI-LXXXIV different kinds of proportions are defined, 
again in accordance with Euclid V and later authors, such as Boethius, e.g. con­
tinuous and discontinuous proportions, see above (Defs. LXXVIII, LXXIX), 
or illvertelldo, from a : b = e : d to b : a = d : e Oef. LXXXII).] Oef. 
LXXX introduces homologous terms of a proportion, such as a, e or b, d in a : 
b = e : d. Oef. LXXXV introduces the concept of double and triple ratio in 
proportional terms: if a : b = b : e = e : d, then a : e is said to be the double ratio 
of a: b, and a: d the triple ratio of a : b. Since aje = (ajb)2, and aId = (ajb) 3, 

we here have to do with the ancient nomenclature for fractions found in such 
writers as Boethius, see our Introduction. 
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DES CHARACTERES QY'ON, 

VSERA EN CESTE ARIrH. 

V EV que la cogl1oiffilnce des Ch:lrléteres ell: de 
grande confequence,par ce qu'on les vfe en I' A· 

rithmetÏl1ue :Julien de motz, nous les aioullcrons ici, 
(combie~ qu' au precedent chafcun .1 dl:é am plem ent 
dcclairé cn fa ddinition)parordre [Ous cnCemblc com­
me Penfilit. 

Les charaél:eres Jignifians quantitcz ,dekluels 
l'cxplicatioll fetrouuees 1+ Ij. J6. 17, 18. dcfin. 
lont tels. 

@ Com mencement de quantité qui efr nombre Arich. 
ou ra dical quelconque. 

@primequantité. 
@ feconde quantité. 
Q) tieree quanrité. 
@ quarre qllantité, &c. 

les c haraél-eres Jignifians pollpofecs C}ttantitez. 
dcfquels l'cxplication fe rrouue à la 18 definition, 
[omreis: 

549 

[The Fourth Part, with Defs. LXXXVI-C, deals with "rational com­
putations, such as addition, subtraction, multiplication, division, and what depends 
on it; the illustrations use simple integers, e.g. 3 times 2 is 6. The Fifth Part, 
Defs. CI-ClII, introduces the rule of three, the rule of proportional partition, 
and the reguia falsi. In the first we compute x from a : b = c : x, in the second 
we solve the equations x + y = p, x : y = a : h, here p, a, h, c, are given 
numbers, see Euclid VI Prop. 12, 10, where these problems áre solved geome­
trically. The reguia falsi, not explained by Stevin, is considered so important that 
"Algebra (also called Almucabala, Ars magna, Regula de cosa) can, be called 
the l'egula falsi of the quantities". On the meaning of the reguia fa/si and the 
three ancient terms, see our Introduction]. 
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D BSD E FIN IT ION s. 79 
I fee CO V ne prime quantiré feeondement pofée • 
.. ter ® ~tre {ccondes qU:lI1titez riercement pofées, 

ou proeclbns de b. prime ql1Jmiré tiel'ec~ 
ment pofée. 

I ®fec CD Produiél: cl'vne prime quantité par vnc 
primeql1amité (çcondement pofée. 

S (i) ter ® Produiél:de cincq ~uolrres quanritez par vne 
keonde quamite tiercement pofée. 

les eharaéleres lignifi.msraeineç defglldG l'cx-
plication Cc trouuc à la 29& ,0 ddinition (Ollt rels; 

tV Racinedequ.mé. 
oW' Racine de racine de quarré. 
uV Racine de racinede rllcinede qnarl'~. 
""Uv Racine de r.leine de mcincde raeinc de quarré. 
lil CD Racinc de cubc. 
W dl Racinc de rolcinc de cub". 
lil @ Racine de qllarte qu:mtité. 
oU!' @ Racinc de rJcindde quarrequ:tntité,&c. 

Le charat~erc lignit1am la fcp.lfltion cmre Ie ti. 
gne de h ucine, & la <}.llantiré, dnquell'explica. 
tion lè trOUlle à la 34 dehnitioll, eI~ tel. 

X, Comme.c/ ~ X@ n'ell: pas Ie mdineql1e,tl ; @, 
eomme dia eft à ladiél:c~4. definirion. 

Les charaél:ercs lignilims,plLl'i & moins,eomn1c 
a la ;6 definitIon, tom tels: 

+ Plus. 
-Moins. 

Et pour expliql1er la racille d'vn Illultinomie(iu'­
aucuns appellem radnc vniuerfclle) notls v(crons Ie 
vocable du mulnnomie cam me: 

~ bino 1 + tv' h een à dire racine ql1arréc dc bino­
mie, ou de la [omme de 2. & tv' 3-
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,.; trlilO"; 3 + . ..; 1. - V $, c" efr à dire racine quarrée . 
de trinomie, ou de Ia (omme de AI· 3 & .ti 1. & 

. ,-4/$. . 
ttI Q) bino.v 1. +.v' J, c' efr à dire racine cubique de 

binomie.tl 1. +..; J. 
111 bino 1. ® + r (D, c" c:it à dire racine qllarrée de bi ... 

llomie 1 ®+ I (D. . 
v @ bino 1 ® + 1 (D, c' eit à dire racin~rubique de 
binomie 2. @,+ I (D,&c. 

FIN D V I. LI V &1. 

551 

Then follows an explanation of the seven terms problem, given, required,' eon­
sttue/ion, preparation of the demonstration, demons/ration and eonelusion; further 
theorem and hypothesis. . 

[For the explanation of the symbols, see above. It wiI1 be seen that 
Stevin has no fixed convention for the sign of equality. The last three expres-

sions mean .~ y2 + Y3, v'2a2 + a, lY" 2a2 +. 'ti, where a may be replaced 
by any other symbol,e.g. xJ. 
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LE SECOND LIVRE 
D' A RIT ,H MET I QJ' E 

DEL' 0 PER A T ION. 

Tremiere partie de l'operation des nombres 
cArithmetiques. 

Premiere difiinél:ion des quatre I1U­

merations des nombres Arith­
metiques entÎers. 

De t' addition des nomhres v1 rithme­
tiques emiers. 

PROBLEME I. 

EST A NT donncznomhrcs Arithmetiques 
entiers a aiouHer:Trouuerleur fomme. 

Explication dil donné. Soientles nomhtesdonnezJ 
aioull:ertelz ,79, & 7 692., & 4545. Explièat;on Jure­
quÏ6. 11 {allt tr011l1er leur {omme. confiruétion. On dif­
pofera les nombres donnez comme ei deffouhz; de 
forte que leurs premieres charaéteres vers la dextte. 
correrpondent hn foubs l'amre, & que pareillement 
corre{pondendeurs deuxiefmes charaél:eres, & aurres 
enfiliuans, tirane au de/Tollhs vne lIgne; Pllis en aiou­
ftera [OUS les charaéleres du premier l'eng vers la dex­
ere, dilànt 9 & 2. fom 11;& 5 font I 6,de!quels on met-

We omit most of the First and Second Parts of this Second Book. The First 
Part, Probs. I-XVII, deals with operations on arithmetical numbers. Prob. I 
shows how to add, Prob. 11 how to subtract, Prob. 111 how to multiply, Prob. IV 
how to divide integers. Prob. V shows how to find the greatest common divisor 
of two integers. The next problems deal with analogous operations on fractions. 
We repro duce Probs. 111 and IV to show how Stevin multiplied and divided, and 
Prob. IX to show how he reduced fractions to a common denominator, using 
a x sign. 
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82. LE 11. tlVRE D'AIUTH. 
terale 6 foubs Ie premier reng, & Ie I defdiél:s 16 aioa­
ftera on au fecond reng, difanc, I & 7 font 8, & 9 font 
17,&4 font.u,de(quclsonmettera Ie I foubsle (c­
cond reng, & Ie ~ adloutl:era on au tl'OilieCme reng, di­
tänt 1 & 3 font 5, & " font I I, & 5 font 16,. deCquels 
on mettera Ie 6loubs Ie troilieline reng, & Ie I f aiou­
fteraauquatriefme, difant 1&7 fOnt 8,& 4 font u, 

. lè[quels on mettera ennerement foubs leur reng en 
cetl:e [orte. 

Ie di que I 1 6.1 6 eft la fomme 
Nombres ; 7 9 requife. Demonflration. Si des 
donnez 7 69 1 trois nombres donnez on foub· 

. 45 4- 5 ftraitl: les deux premiers don-
Somme I ~ 6 I" nez, reCtera Ie dernier l10mbre 

donné 4 5 4 ~ ,& li ~e la fomme 
trouuée I 1 6 I 6 on foubtl:raitl: auffi les deux premiers 
nombres donnez, rel~e :mffi 454-5. Maïs par Ie romun 
axiome;G de chol$:s egales on foubLl:raitl: choles egales 
les renes feronc egales,& au reuers ft les refies font ega­
les aux reftes, & chofes foubfiraiél:es aux chofes foub­
ftraiél:es, leurs tous fOlltegaUXj Doncques I l. 6 I 6 eft 
egal aux trois nombres donnez, c'etl: doncques par la 
86 definition leur fommejce qu'il falloir demollftrer. 
conclajion. Efiant doncques donnez llombres Arith­
metiques entiers ~ aioufier, DOUS auons trOuué leur 
fomm~ ce qu'U falloit faire. . . 

553 
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De /a m'ultiplictltio1l des 1Iombres LA rith. 
melÏ'l"es ellliers. 

PROBLEME lil. 

EST A N T donne nombre Arithmetique 
mtier à multiplier;, ft} nombre Arithmeti­

que entier multiplicateur : Trouuer leur pro­
auiél. 

Explication du donné: Soit dóné nombre à multiplier 
546, & multiplicateur F. Explica1Ïon du requis. Il faut 
trouuer leur produiél:. NOT A. Pour facilement (olner 
cefte propofition, il conuient de fçauoir par memoi. 
re, la multiplicatien des neuf fimples characreres 
J.l.3+f.6.7.8'9.entre eux:comme,que 5 fois7 font 
H.& que 9 fois 6 fOllt 54.& ainfi des autres: Or pour 
facilité du meeme on prepare communement vneta-

1 121 ; 141 dGI7 18 I 91 bIe c~mme ei de~ollbs, 
2 41 6 \8110\12114116118 i vulgairemem . dlae la 
-:-f7j----. . table Pytagonque, fan 
3 1~2...t:~~~il.:ll vfage eft tel: voulam 
fl!J~~lz.oI24128\32h~ fçauoir Ie produiél: de 
5\10\1 dlO\251,ol3514olfsl deux charaaeres pro· 
61 11j78j14!3o!J6142148IH\ po[ez, on .cherche l'vn 
7!-;:;-j;;11.8~çl,pI4;j5616~l ~n la premlerecol~mne 

1

-------- ala feneftre & lautre 
811611.4Ip\4oI4815616fl!.:l en la ftlperi~ure ligne, 
1.2J~127IJ614~15416;1721811 & Ie nombreenl'angie 
commundelllonftre le produ a. Par exemple voulant 
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DE L'OPERATrON. 8S 
(çauoir combien foit 8 fois 3, on ehcrehe 8 en la pre­
miere eolomne à reneftre, & 3 en la fupcriellre ligne, 
& enl'angle commun y u4,qui denote 8 f01S 3 faire 
2.4, & ainli des aLltres. Conjlrumon. On mettera les 
nombresI'vn foubsl'autre, tirátvn treteomme ei def­
foubs; Puis on di ra 7 fois 6 font 41, mettant ~ foubs Ie 
7, & retenant (à eaufe des quatre dixaines) 4 à la me­
moire;puis 7 [ois 4 font 2.8, & 4 qu'on tient àla me­
moire,font 31,defquels onmettera·le·,z.{oubsle 3,re­
tenant 3; puis 7 fois 5 font 35, & 3 qu' on ~ retenu font 
38jIeCquels on mettera pareillement delfoubs Ie tret: 
De mefme forre multipliera C/n les 546 par Ie 3 du mui­
tiplicatellr ,difant 3 fois 6 font 18, mettant Ie 8 foubs Ie 
h& ainli des autres:puis on tirera vn tret aiouftant par 
Ie I probieme tout ce qui eft entre les deux lignesen 
ceae forre. ' 
Nombreà multiplier 546 Ie di que. 2.0202. ~l1: 
Multiplicateur 37 Ie prodUlél: requls. 

Produi& 

Demflnjlr ation. Le 
2.0201 contientle 37 
autant de fois, qu'i! 

.l 0 2. 0 2. Y a vnicez en H 6; 
Doneques par h9'3 definition e'eft multiplicatioll le­
gitime, & 2. 0 2. 0 2. ea leur produiél:; ee qu'il faUoit de­
monftrer. Conclufion. Eftant doncques donné nombre 
Aritbmetiqueentier:l multiplier,& nombre Arithme­
tique enrier luultipliéareur, nous auons trouué leur 
produid; ce qu~il falloit faire • 

. De /a dilJifiQn de 1'Jomhres A rithme­
IÎfples tI/liers. 

555 
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86 L 1i n. tI VIU D·A1nTH • 
. PROBLEME IIII~ 

EST A N T donné nombre Ärithmetique 
entiér d, Jiuifèr, ft} nombre Arithmetiquc 

entier diuifeur: Trouuer leur quotient. 
ExplicAtion du d01l1lé. Soit donné nombre à diuifer 

9 9 5, & diuUeur 18. Explir4tion du requü. Il faut trou. 
uer leur quotient. cOIIJlrullion. On mettera Ie nombre 
à diui[er & diuifeur en ordre, tirant vne ligne oblique 
comme ei de{foubs:difamcombien defois len 9?faiél: 
3 {ois (H eft ~rai qu'il en y a 4 fois refhnt I, mais nous 
dirons ei de {foubs la raifon pourquoi il fam dire (eule. 
menr ; fois) qui denore ; pour premier charaaere du 
quotienr,Iequel 3 on mettera derrier~ la ligne oblique, 
& Ie , reftant {ur Ic 9, trenchant Ie 1 & 9. Puis on mul­
tipliera Ie 8 du dillifeur, parle; du ql1otienr. faia: 24 
leqllels foublhaiél: de ~9 (ici appert l'occalion pour­
qlloi nous auons dia: ei delfus; que Ie 1 eft en 9 feulle-. 
ment 3 (ais, cadi nous euffions dia: 4 [ois reftant I [ur 
Ie 9,& que nOllseuffionsalo~smultiplié le 8 par tel 4, 
ce feróit ; 1.Ie{quel feroit a fOllbftraire de 19 reftant par 
delfus le diuitèur, ce qui feroit impollible, pourtantil 
fallt touGours mettre tel nombre á la ligne oblique, 
qu'on puilfe fubftraire tel prodlliél:d'icelle refte) refte 
J5,Iequelson metrerade{fus le ;9, trenchant&le 39, 
& Ic 8, & fera ~Iors la difpoGtion des charaétercs telle.· 

O~ pour rrOtlUer te fecond charaé\:ere· 
I du quotient. il· faut mettre aurrefois Ie 
K 5 diuifeur foubs ie nombre a diuifer, 
fj fj 5 (J meetant Ie 8 du diuiCeut (oubs le r. & 
a;.8'. Ie 1. foubs Ie 8du premierdiuifcur,difant 

combien de fois 2. en I J ~ ,fait.l; 5 fois 
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PRO BLEME VIII: EST A NT donné ftaélion Arithmetique 
maieure que "Pnité: Trouuer combien {ks 

-Pnite(., & pltu quellefta6lion moináre· que 
~nité:J la fta6lio'lf, aonnée contienne. 

ExplicatiolJ du donné. Soit fraél:ion donnée maieure 
que VIltte 34 • Explic.tt;on du r,'Iu", 11 fault trouuer com­
oiendesvnirez,& plüs queUe fraltion moindre que 
vnicé.ladiél:c fraltion 134 concicnne. con{lrullion. On 
diuifera Ie nllmeraceur 14, par Ie nominaceur 3, donne 
quotient 4+. Ie di que 4+etl: Ie nóbre reqllis.Demon.,. 
flration. Prcmieremcnt que 41- Contquatre vnitez, 0.: 
plus [raé\:ioll t mqindre que vniréJeft par [oi manife­
fte:Au fecond, que les 4 + (ont egaux a 134 , appert par 
Ic 7 problemc; ce qu'il [aUoit demonflrer. ConcluJion. 
Eftant doncqucs donnée fraltion Arichmetiquc, &c. 
cc qu'il faUoit faire. 

PROBLEME.IX. 

EST A NT donnez nomhres Arithmetiques 
. rompuz d:inegaux nominttteurs: Les reaui­

re en rompuz de commun nominateur. 
Explicdti~t1 du dOllné. Soienc les rom puz donnez +&. 
~ • Explication du requÏ4. Illesfa~t reduireen nomDres 

rompu2: de commnn nominateur,c'eft à dire ql1'ilfaut 
trolmer deux autres rompuz egaux aux donnez:, &: 
aiansegauz nominateurs. ConHrullion. On mulriplic­
ra Ie 4 par; f.iiél: I 2., lçqu'el re mettera fur Ie 4, Cern bla­
blemécon lllultipliera 2. par 5,fai~ lo,les melines met­
tera on fur Ic 2, puis 3 par 5 faid: 15, leqnel on roettera 

557 
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. DB L'O PB Jl A T ION. 91 
detfQubs en cefi:e forte. Ie di qlle ~ ~ & ~ ~ Cont les nom .. 

bres requis,à fçauoir aians vn commlln 
10 ·11.. rJ • r'\11", 
.1 nommatcur 15, Demonn,.tt,on. ~ ces 
-:- X± nombres trol1l1ez ont IJ pour commun 
J . 5 .. ,nominateur eO: manifeO:e,& que les ~ ~ 

font egales a -j' apert en cela, que tJont Ie pre­
mier romJlu e!; par Ie 6 Jlrobleme; Sembla­
blement ront les ;; ega les à les: ; ce qu'il fal­
loit demonRrer. Jlutreexemplt. Si les norilhres don­
nez fllCènt p'Ius que deus, comme par exemple ces 
trois + ~ : .On multipliera 3 par 5 raid: 15 ,lcfquels 
autrefois mlûtipliez par 7 fOllt pour commun nomina­
teurrequis lOS; puis pour trOlllterle numeratellr re­
(pondant aux; donnez,on mllltil'liera les 10 5 par les 
; des+ faid: .1 1 o:Ies mefmes diuifez par Ie ; des met: 
mes :' donnéquotient70,pour llum~rateurrefpon-
dant à les f-donnez.Et par mefme Talen on trouueI'a 
que aux 1 refpondent 84 & aux 7' 90; Doncqucs 
~'oQf ~8Q4S loOj font les trois non,bres aiam vn cómlln 
nominateur J05,cómeilefloitreqllis.dontlademon­
O:ration derend de b precedente. Et la djfpolitioll des 
charad:eresde l'operation eO: telle. c .. nclttfion. EO:ant 
70 84 90 doncquesdonneznombresrompllz 
T 1- : d'inegaux nominateurs, nOl1S les· 

105 auons reduid: enrompuz de com .. 
ml1n nominatel1r; ce qu'il falloit faire. 
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The Second Part, Probs. XVII-LIl, deals with operations on geometrical 
numbers; that is, operations on radicals. Prob. XVIII demonstrates the extrac­
tion of the square, cube, fourth and fifth roots of an integer, beginning with 

:\1186624 (= 423) and ending with ]!V3570467226624 (= 324). ,For th is 
purpose Stevin, following Stifel, constructs a "Pascal triangle" (p. 106). Prob. 

XIX shows how two roots of different kinds, such as v"5 and ~6, are reduced 

to roots of the same kind, here -vv 125. IV36, Prob. XX how to find out 
whether two roots are commensurable or incommensurable. Here we find a first 
illustrationof Stevin's method of dealing geometrically with an arithmetical theorem, 

th at is, by referring toEuclid. To show th at \1 50 is commensurabie with V'2, two 
squares are taken, A of area 50, B of area 2, and two other squares? C of area 
50/2 = 25, D of area 1. Since A : B = C : D, Euclid VI Prop. 2 teaches that 

side A : side B = side C : side D, or ,/50: V2 = 5 : 1,50 that V 50 is 5 

times vi (Euclid VI Prop. 2: If four straight lines be proportional, then the 
rectilinear figures similar and similarly described upon them will also be pro­
portional; and if the rectilinear figures similar and similarly described upon them 
be proportionaI, then the straight Iines will themselves be also proportional, see 
T. 1. Heath 11, pp. 240-247). In an analogous way Euclid XI Prop. 37 is invoked 

in order to prove that ~ 24 and ~3 are commensurable. The next problems, 
XXI-XXV, deal with multiplication, division, addition, and subtraction of roots. 
As to Prob. XXV, see Prob. LIL 
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J66 LE 11. UVR! D·A.IlITH 

Troifiefme difiinél:ion des quatre numerations 
de multinomies radicaux entiers. 

THE'O ltEME. 

. P ltu multiplié par Ebtl :Jtlnnner eroduif! plus:J 
& moins multiplié par moins ~ donner pro­

duif! plm,& pbu inultiplié par moiTJJ',ou moinl 
multiplié p"rptus, donner produi61 moins. 

Explicationdu d01mé.Soit S----5 multiplié par9-7,eIl 
_ cefte {orre; -7 fois - 5, font + H (+ H) par ce que 
comme did: Ie theoreme,- par -,faiét + ) Puis - 7 

. fois8,faid:-56(- 56,parcequecommediél: efrau 
theoreme, - par +, [aid:-) Etfemblablement. [oir 
8 - 5, multipIié par Ie 9, & donneront produiéh 7 ~ 
-4J;Puisaioufrez+ll+; 5 [ontI07. Puisaioufrez 
Ies- 56 -45, font-lol; Et foubftraiél:Ie 101 de 107 

relle 6,pour produid: de teIle multi p!iCltiÓ. De laquel­
Ie la difpoution des·ch:traélrres de l' operation eft telle: 

- . . Explication du requ;s. Il fautde-
8 - 5 monlirer par lediél: donné, que + 
9- 7 mulciplié par+, fai& +,& que":­

-56+H -par-.faiél:+,& que+par-,oll 
71.-4$ . - par -+:' faiél:. -.. DemonJlration. Le 
~- nombre a multIplIer 8-5, vam ;, & 

Ie multiplicateur 9 -7 vautl.; Mais 
multipliant 20 par ~,Ie produiél: efr 6; 

Doncques Ie produid: ei delfus auffi 6, efr Ie vrai pro· 
duid:: Mais Ie mdine efr trollué par multiplication, la 
ou nous auons diéè que + multiplié par +, donne 
pro~uiél: +,& - par - donne produid: -I- & + par 

This Theorem teaches -that + times + gives +, _. times - gives +, + 
times - and - times + gives -. The arithmetical and the geometrical demon­
stration are both based on the identity (a-b) (e-d) = ae - ad - be + bd. 
This proof, based on the distributive law combined with the associative Iaw 
foraddition (the commutative law is taken for granted), is essentially identical with 
the modern way of proving the theorem (in the theory of rings). It will be seen 
how freely Stevin uses the notation of negative numbers: -7 times ;5 gives 
+ 35, etc. 
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;.... ou - par + dOllne produiéè - doncques Ie theo-
remeell verirabie. . 

LÁ/llre dcmollflratilll geomelrique~ 
D 2. F 7 .. Soit A B 8-1 

5 

B 

10 

., (à (çauoir A D 8 
-D B 5) Puis 

5 ·AC 9-7(àfça"; 
;S uoirAE9-EC7) 

leur produitl: (era 
--l'---~--- G C B: ou bien fe-. 

lön la muhiplica-
; tion precedenre 

I_-!.. ____ ---' E D 71, - E F 56 
A ~ C . 7E_DG45+G 

F ; f) Le(quelles nOltS demonarerons eO:re egalesa 
C B en écO:e (orre •. De rour Ie E D + G F, {oubnraiét 
E F,& D G .refte eB. Conclufion. Plus doncques mul­
tiplié par pluç, donne produiét plus. & moins nmlti-

. plié par moins, donne produitl: plus, & plus muhiplié 
par moins, ou moins mulriplié par plus, donne pro-
duid; moins; ce qu'il falloie demonftrer. . 

561 
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Then follows in Prob. XXVI an application to the multiplication of radical 

multinomials, iIlustrated by the multiplication of V7 + V5 - ,/6 by 

v4 - VS + V3, and another Theorem with the sign rule for division, Prob. 
XXVII serving as example. This is followed by addition, subtraction, multiplication 
and division of radical multinomials, integer as weU as fractonal ones. This brings 
us to Prob. XXXIV, which shows how to find out which of two multinomials 

is the largest; the example is 3 + VS and 8 - V5 (3 + VS <: 8 - V5!' 
then VS ~ 5 - V5, 8 ~ 30 - V500, 0 ~ 22 - V500, '/500 ~ 22, 

V 500 <: V 484, hence ». Probs. XXXV-XXXVII are substantially arith­
methical expressions of the two lemmas of Euclid X Prop. 28: To find two 
square numbers such that their sum is either also a square, or not a square, see 
T. L. Heath, III pp. 63-66; for the history of these numbers before Stevin see 
L. E. Dickson, History of the Theory of Numbers 11, Washington, 1920, pp. 
165-167. Then in Prob. XXXVIII Stevin returns to the topic already taken 
up on pp. 46-54, and shows how to find cxamples of the twelve binomials 
of Euclid X . 

. This is followed in Prob. XXXIX by 16 examples showing how to extract 
the square root of the twelve Euclidean binomials apd of some multinomials, 

the 16th example being V 17 + V 140 + V84 + ,,/60 - V56 - V 40 - V 24 

(= V7 + V5 + V3 - v2). Stevin points out, pp. 209-211, that not 
all cases have been sufficiently investigated, for example the case in which the 
square root of a quadrinomial is also a quadrinomial: such cases exist, since 

V15 + V216 + -\1200 +V192 is V6 + V4 + V'3 + V2 (the square 

of V;; + Vb + V-; + V d is a quadrinomial if a: b = c: d). In Probs. XL­
XLIII we find a discussion of the multiplication, division, addition, and sub­
traction of the roots of radical multinomials, e.g. the division of 

VV35 + V30 + V14 -+ V12 (written V quadrinomie V35 + V30 + . 
V14 + VU) by V V5 + V2 (written V bino V5 + V 2), ans.: 

V Y7 + V6. Prob. XLIII shows how to subtract V {3' + V2 from 

VY243 + V162. 
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De /a flnbJ1raE1ion de.rracines de mnlli. 
nomiesradic4nx. . 

PROBLEM E XLIII. E flant .donnée racine ~ multin~ie radical 
de laqt«Ueonfoubflrazél,ft} racme de mul­

. tinomie radical à foubJlraire: Trouuer leur 
ref/e. 

Explicàtion du donné. Soit donné racine de multi. 
nomie de laqueUe on [oubfiraiét teUe : ti binD. tfI' 143 

563 
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DI L·Ol'ERATION. 111 

+ V 161, &..1 binl1. a foubfiraire teJle:,v hinD. 
4/ ,+..1 1. Explication dllrequÏI. 11 faut rrouuerleur 
refte. ConfiruEtion. On diui[era la .v bino. ti 24; -1-
.1161, part/ bino.tI; +.v 1, donne (par Ie 41 pro­
bleme) quotient; ({'ils fllfient incommen{urables, 011 

les (olueroic par-) dll mefil1e, pour regie generale. 
{oubftraia I, refte i, qui vaut ui 16, & parla meftne 
diuiCé Ie diuifeur V bino. V ; -I-.v 1, faic,è .v bino. t/ 
48 -I-.v ;llaquelleie diel1:rela racine l"cquHè. D:mon­
Ilration. Tout quotient moins vn mulcipIié par tOIl 
diuiteur,donne prodlliaegal au refte de la loubfrra­
aion du dillifeur de nombre à dillifer, par Ie [heore­
me deuant Ie 25 probleme •. 

Noftre quotientmoinsvn (quienw 16)eftmul­
tiplié par diuifeur ti bino • .13 -I-.v 1. donnanr pro. 
duiél ti 48 -I-.v 31. Ergo ti bino . .v 48-1-.v ; 1 ell: 
egale au reil:c du foubil:raél:ion de Ie diuifcur.v bino. 
t!' ; +..1 1, du nombre .1 diuifer ..; bino."; 24; -I-.v 
161, c' eft :l. dire que"; bino . ..; 48 -I- ti 3 2, eil: la reil:e 
requis; ce qu'il faUoit demonftrer. Condufion. Ellant 
doncqlles donnée radnc de mulcinomie radical, de la­
<Juelle on fOllbfhaiét, & raeinc de muldnomie radical 
à foubftraire; Nous auons trouué leur rene; ce qu'il 
(aUoit faire. 

THEOREME I. 

L e multinomie ne Je peut diuifer en autreJ 
noms de mefmemultitude. _ 

NOT A. 11 faue eneendre que IlOUS parlons ici de 
prop re mllltinomie, èeO: duquel eaus les l10ms font 
enne eux incommenfurables, car.v 1 -I- .; 8, n'en pas 

In Theorem I we are taught that a binomial of the form a + v'h: or Vp +Vq, 
where the terms are incommensurable, cannot be rcduced, that is, if 

a + v1- = al + V b---;: v'fi + Vq = ViP; + V' qlo then a = al' b = blo 
P = Plo q = ql·An analogous property holds for multinomials. Theorem IJ 

states that k (v;-± V b) is not only commensurabie with va + V b , if k is 
integer, but is also of the same type in the Euclidean classification of bino­
mials (comp, pp. 46-54). 
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binomie, comme nous 31l0ns dia: au corollairedela 
40 definition. Explication du donné. Soit donné bino. 
mie (eli ... -I- 4/' 31. E xplication dil T(quÜ. 11 nous faue 
demonlhec que Ie binomie donné 4,+ ti 32., ne fe 
peut diuiCcren au tres deux nOItlS : C'cA: à dire, qu'on 
Jle peut lrouuc~,deux aurres noms. lç:(quels en(emble 
foientegaux, au(dla:s 4 + 4/' ~2.; Et pourencoreexpü. 
quer plus clairement Ie fcns de ce ihcoreme, pofons 
6 + 4, commet'il fuft binOlnic,le mefme Ce peut diui. , 
{er,en :ll1rres deux parties, comme 7 + h ql1i vallent 
aufIi JO: Or il nous faut d('tnonllrer, que Ie (emblable 
eH tmpoffibl.: eri vrai binomie. DemoMjlTa,;on. , 

Soubtl:raholls premierementdu nom v' ~1 quelql1e 
partie camme 1, commenfurable au ... , & reA:cra v' ~ 1 

- l,puis aiOllfh;ms Ie 1 premierement COllbftraifr, à'+ 
fOnt 6,& nous a~lfons alors 6 -I- tI';1 -l,qui en egal 
a 4- + v' 3 1, m~is ce n'etl: pas binomie. '. 

Soubfirahons au fecond. de tip, quelque partie 
rellc:', que Ic refte foir limplc nom comme4/' 1,& reA:e­
ra'; t Sj Plli,~ aioullant la v'1. à 4 fera 4 +- 4/' 2, & Ie 
tout enlèmbIeCda 4+ til -I- tiJ 8, lequrl combien 
qU'll ('ft egal à .. + ti ;2., toutesfois ce n'eA: pas bi­
namic. 

SOl1bfirahon~ au troilie(me, de ';32, quelque par .. 
tie Incommen{urable, à (haCeun nam du binomie 
donné, comme'; 7, j'aioufi.lnc à 4,& demeurera alors, , 
4 -I- v'7-+-"; 3.l- ";7,qui eA: auffi ega1:l4o-+-4/' ~:t, . 

touresfois ce n'eil pas binomie. Le mefine re demon-, 
fircra en rous amres fcmblables. Conclufion. Le mulri.' , 
nomie doncques. ne fe pent diuifer en autres noms 
de meline muhirude; ce qu'li falloit dcmonflrer. . . 

565 
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DJl I?OPlRATION. 

THEOREME II. 

SJ on multiplie . ou diuife multinomie radical~ 
par nombre Arithmetique: Le produia ou 

quotient/era multinomie> de mejme multitude 
de noms> q) de me! me ordre> comme Ie multi­
nomie multiplié> ou diuifé. JI [era auJli commen­
forable autlia multinomie multplie ou diuifé. 

Exp!icat;on du donné~ Soit donné hinomie à lUulti­
plierou dillilèrtel.l" 11 -.I" 2.4; Et nomhre Arühme. 
tique 1U111ciplicateur ou diui[eur 2..ExpÜcat;on du requü. 
11 falie demonfirer que Ie produia, ou quotienr, {era 
hinomie de meCtne lUultitude de Iloms,& de me(me 
ordre, comme';-12. -V 2.4: Item que tei produiél: 
ou quotient (era comrnen(urahle audia binomie.v 11-

-.v 14, preparat;on de la demonHration. Multiplions 
tV 11 - .114. par 1, & donne prodlliél: pal" Ie 16 pro­
bleme.v 43 -.v 96; Puis dillifons Ie mefme binomie 
..; 11. -";24, par 2, & donne quotienr par Ie 27 pro­
bleme .v 3 - 41' 6. Demonftrati(}n. ~ Ie proJuiél: 
.v 48 -.196; leem leq110tlcnt y' 3 -,v 6 (om bino­
mie comme Ie donné,efi m:mifeftc. Il appen alllli par 
la 56 definitIon qu'ils font de 'me[me ordre: :l fçauoir 
romes trois Ie dOllziefillc en l' ordre: Item que Icdiél: 
produiél: & qllotient, font commcn{urable auhino­
mie donné, cll: autIi ll1anifelte ; car par la preparation 
de la demonfl:ration,le produiél: efl: Ie dupk du donné 
&. Ie quotient (on (llbduple. Conclufion.Si doncqlles on 
mulriplie olldilliCe multinomie nombre, par nombre 



- 112 -

2.10 tE H. lIVR! n"ARlTH. 

Arithmetique; Le produiét OU quotient, &c. ce qu~il 
falloit demonftrer.. . 

Co R.. 0 L 1. A I REI. 

S' enCuit par Ie reuers de ce 1 theoreme, que ft deux 
multinomies font commenfurabIes, ql1'ils (eront de 
mefme multitude de noms, & de mefmeordre. 

COR.OLLAIR.E 11. 

11 eft aulli notoire par Ie precedent theoreme, que fi 
on ml1ltiplie, ou diuifequelque fimpleracine, par nó. 
bre Aritlimetique,que Ie produiél: ou quorient, feta ra­
duc: de mefme qualité com me la radue multipliée, ou 
diuilèe.Par exemple w ; (qlli eft à nom bre Arithmeti­
qlle incómen(llrable) multipliée par 1 donne prodlliél: 
ow' 4 qlli eft aulli radne de ra.cine,& à nombre Arith­
merique incommen(urable. 

NOT A. Les precedens deux theoremes. nous ferui­
ront entre al1t~es. pour quelques demonftrarions en 
nofire traiélé des incommenfurables grandeurs. 
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Prob. XLIV shows how to find a fourth proportional to three given radical 

numbers, in our notation 1,17 : 1,15 = 1,16-: x, ans.: x = V~; Prob. XLV 
how to find mean proportionals to two n,urnbers, exarnples: 1) 2 : x = x : 10, 

ans. x=V20', then 2) 2 : x = x : y = y: 10, ans. x = ~ 40, Y = 1:t/200, 
then similarly three, four, and five mean proportionals. In Prob. XLVI we leam 

how to dividea geometrical number in a given proportion; the example is \1'7, 
to be divided in ratio of 1,12 to 1,15 (Stevin's answer is incorrect). Probs. 
XLVII and XLVIII deal with the rule of the false and of the double false 
position for radicals. 
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T,ROISIESME "P·AR TIE 
I ' ' \.' 
r, \ ' 

I DE" L' 0 PE RAT ION, D E S-

N 0 M B R II S At GEB RAl ~ E S. : 
1 • \ 

Pre~iere difl:infrion, des quatre numerations 
", des nombres,algebraiques'emiers •. ,' 

, . 
,.1 THEOREME .. \ 

Î\ Va~t#e a~ebraique rnultiplie'e par qtl~nti­
, '<...té'4gebr.a.i~~,,~,àonne~pr~d~i[l1uantite;, 
, de LtqueUe leno"!zn~!eurejJ ega/Ja Lt jomme des 
nominateurs de la q~antité 'à 1'f!tUtplier;, &' du 

• multiólicateur. 'I; , \' i' " 
I ' ,:' Ij 
1 . ','. ' 'Exemple I. i \, , ' ., , 

Explifatiiihdudonnf. Soientau fon4ement dès nom­
bres geomerriques deuant la 14defiriition, la feconde' 
qllantité B 4, ,& la tiercé quantité C i8: Expli&a#on du ' 
requil;' n faut~emontlrerque B;multiplié parC,don- , 
n~nt produifr quinre quantüé, à fçalloir Ia (omrrie 'de' 
leurs nominateurs qui (oria & 3, fai(ans enremble 5; 
nominateur de la quinte quanrité. DemonHratioii,Mul-r.; 
tlplion~ ~de ~,par 8 de C, font 3 .~, qui eft l~ ',quint~ 
quanrite E. : " , , . '1

" 
' 

, I ' , • , 

" ,. 'I, ! E,xe"!p!e 11. ,: '" ,.·f ,. 
Nous auons demontlre Cl delfus que Gmple quan­

riré, iniIltipliée pari fimple Auanrité, 'donne.pro­
duia certain'e Gmple quantiré; Il nOus' faur demop­
ilierl~mefine, en quantités compocees. Á laquelle 

Third part 
Pirst section 

The theorem states that an algebraic qUàntity multiplied by an algebraic 
quantity givesa product quantity of which the exponent [Stevin's term is noc 
minator] is equal to the sumof the exponents of the quantity to be multiplied and 
of the multiplier [for the definition of algebraic quantity see Def. XIX-XX]. The 

theorem states that maP. naq = mnaP + q and is demonstrated by an arith­
metical and ageometrical proof for the case that pand Iq are positive integers. 
Prob. XLIX then shows how to multiply "integer algebraic numbers", that is, 
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fin,{oit defcript la ligne AB, qui foitl ® vallant 3.& 
a C egale à la A a, {oir aultre I CD, de forte que toute 
la AC (eru CD; Puis foit defcript Ie quarré 0 E. du­
queIle cofl:é foit egaI à la AC,Ie mefme {era de 4 @,ou 
4 quarrez, de(cripts de AB; Puis foit de(criptlc cube 
F G , duquelle cofl:é {oit egal. à A C, H 
Ie mefme fera de 8 <1>. ou 8 cubes de-
(cripts de I CD AB; Puis foit . de(cript L~:??J 
Ie (olidc reélangle Hl, de t6 (i). & 
ainli pourroit on proeeder es aultres 
quantitezen infini. Doncquesl <D 
AB vallant 3. les 1. CD AC vauldront 
6,& les 4 ® DE 36, & les 8 <1> F G 
2. 16,& les 16 (i) H [ 1196. ExplicAtion 
tludonné. Soient donnez aux figures 
ei delfus 2. <DA C 6, & 8 <1> F G 116. 

A 
3 
B 
3 
eEG 1 
2. CD 6 4(3)36 8<1>llll 16®1196 

~X1.I!'Ationdu requil. Il faut demontlrer que A C,muI­
~plie p~r F G,donnent produiél quartes quantitez Hl, 
a fçauolr la fomme de leurs nominateurs, gui font I 

& ~.faifans enfemble 4,nominareur de la quarre quan­
tité. DemonIlrAtion. Multiplions 6 de AC. par 2.16 de 
F ,G. fOnt 1196, gui efl: la quarre qllantité H I. Conclu­
foon. ~ntiré ~oncques algehr~ique muI~if1iée par 
quantlte algebralque don ne produlél quanute, de la-

algebraic multinomials such as 2a3 - 4a2 + 3a and 2a4 + 3a3, ans,: 

569 

4a1 - 2a6 - 6a5 + 9a4~ a procedure which also holds for radicals such as 

V 3a2 + 2a and V 5a2 + 4a, ans.: V 15a4 + 22a3 + 8a2 • 

The "Démonstration" on p. 231 has misprints, corrected by Stevin at the end of 
his book: The first sentence should be "La démonstration de ce problème est mani­
feste par les démonstrations des problèmes des multiplications précédentes. Ou 
autrement ...... " . 
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250 L! 11. lIV1U D'AllITH. 
quellele nominateur ellrgal à la famme des nomina­
teurs de la quanrité :\ multiplier, & du multiplicatellt; 
ce qu'il falloü demonftrer. 

NOT A. 

On entendrol par ce theoreme, que ® multiplié· 
par <±), donne produia @,comme ~ @,multipliés 
par 7 (f), font .u @; Eu G), par 4 <DJ faia: 8 G); Et J 
G), paIl,(qui eft par 1 @) faire IOQ), &c. 

De lil mttltipliclltion des nomhres a/ge­
h,lIiql,es enliers. 

PROBLEME XLIX. 

E flant donne nombre a(gebraique entier J 
multiplier, &nombre Jgebraique ent;er 

multipficateur; Trouuer leur produi6l. 
ExpliC4t;ondudonné. Soit d9nnénombre aIgebrai­

que enrier à multiplier tel: 1 Q) - ... (3) + 3 <D; Et 
. muliiplicareur 2. <±) + 3 (1). Expli&/ttion du rttpl •• n 

fault trouuer leur produia. ConIlruétion. On difpofera 
Jes donnez en ordre vulgaire comme deA'oubz, difant 
+ 3 ® fois + 5 Q).font + 9 @(cartel produiét eare 
+ apperr par Ie theoreme deuant 1e 16 prohleme.Auffi 

. que c"eft (D. appen par ce precedent theoreme, la ou i! 
efr demonfrré. que CD mulriplié par Q), don ne pro­
duia <±)& ainfi des amres; Puis aioull:e ce qu'il y ael1-
tre Jes deux lignes; il y aura produia: ... CV - .1 @ - 6 
(3)+ 9 0; Ladifpotition des charaéteres de l'opera­
tion eft telle. 
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Nam bre :i multiplier 2. CD ~ 4 ® + ; (!) 
Multiplicateur + 2. @ + 3 aJ 

+6@-uG)+9<D 
4(7)-8@+ 6(j) 

Produiél • 4~-2.@- 6(j)+9(t) 

Ie di que lediél: produiél:, ellie produiél: requis. Et 
de mefme forte multipliant ,y ~ 0, par"; Zo (!l, fai& 
,.160). . 

Item multiplianr,v ~ X 0, par .I 2. X @. faiél: 
~6XQ)· . . 

Item pour multiplier tV' ~ X ® par ~ 1 @.on con­
uertirala prime quantité,aulIi enracine, qui ell v ~@, 
& leur prOduiél: [era"; 6 (±). 

Item mulriplianr.v' bino. J ®+ 1 (D,par.tl biIlD.) 
(!l + 4 ® fOnt.v' wino. I 5 (±) -+- 1l. Q) + 8 (!J. 

Item multipliant .v' binD • .ti; @+.v' 1 CD. par tV' 
binD • .ti 5 ® +.v' -4 0. fom tV' qUAdrino. tV' I 5 (±) + 
v' 11 Q)+IoQ)+8(!J. 

DemoRf/rlltion. 
La demonftration des ces exemples, des mulriplica_ 

tions precedentes eil manifefte par les demonftrauons 
desproblemesj Ou autremcnt par la diuilion du [ui­
uant probleme. Conclufton. Eftant doncques donné 

. nombre algebraique enucr à multiplier, & nombre al­
gebraique ~ntier m~lcipli~ate~u j nous auons uouué . 
leurpródwét; ce qu'ûfalloufatre. . 

571 
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1.31· tE 11. LIVn.E D·ARITH. 

THEOREME. 
() Vantité ttlgebraiquc diuifée par quttntité 
'<.......algebraique,donner quotient quttntite~ 
de laqucUe le nominateur eR egal à ra reRe de 
nominateurdudiuifeur,foubRraiéldu nomina­
teur de la quanttté à diuifer. 

Exem;le I. 

Exp~icat;on du donné. Soient au fondement ~es nom­
bres geomerriques deuant la 14 definirion la fexre 
quantiré F 64, & la [eeonde ql1anriré B 4. Expli­
cat;on du requi4. 11 faut demonftrerque F~ diui{ée par 
B,donne quotient quarte quantité D, qui dl: quantiré 
de laquelle Ie nominateur eO: egal à la reO:e de 2., [oub. 
ftraiél: de 6, nominateurs des donnez. Demonflr.tt;on. 
Diui{ons 64 de F, par 4 de B, donne quotientI 6; qui 
eO: la quarre ql1antité D. 

Exemple . I r •. 
Explic4tion du donne. Et pour demonfrrer Ie meGne 

en quanrirez compo[ees; Soient aux figures dcuanr Ie 
49 probiemc 16.(1) H I 1196,&8 Q)F G 2.16; Expli­
cdt;ondurequÏl. Ilfautdemonfrrerque Hl, diui{é par 
F G, dounenr quorienr primes quantirez A C; qui font 
quantitez de laquelle Ic nominareur eft egal à la re!l:e 
dc ; {oub!l:raiél: de 4, nominateurs des donnez. Demon-

. ftrAtion. Diuifons 12.96 de H J, P'lr 116 de F G, donne 
quotient 6,qui ront les 2. CD A C. Conclujion. ~ntité 
doncql1es algebraigue, diui{ée par quantiré algebrai. 
'Jue, dOl1ne quotienc qualltité dc laquclle, &c. ce qu'tl 
filloit demonftrer. ' 

Then follows a110ther Theorem, stating that maP : naq = mln. aP-q for 
p > q, demonstrated for p, q positive integers. In a Note Stevin remarks that 
8. 0 divided by 2 i~ the same as 8 ~ di,:ided by 2 @, hence 4 0.· Prob. L 
glves examples of thlS theorem, the fmt bemg 9a4 -:- 14a3 + 6a - 5 divided 

by 3a2 , answer 3a2 - 4~a + ~2 - _5_ (Stevin has no negative exponents) 
3 3a 3a2 ' 

which is also written as 9a
4 

- 14a
3 + 6a - 5 ; the third example is 32a3 + 4 

3a2 

divided by 4a + 2, answer 8a2 - 4a + 2. 
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. NOT kOn entendraparce theoremequeG)diui ... 

Cée, par <Ê, donner quotient (1), comme 6 (3), diuifees 
par 5 @,donnentquotient 1 0); Et 8 Q),diuifees par 1, 

{quidl: 1@)donnerquotient4Q),&c. . 

De la diui{ion deS nomhres algehr~i­
'1IICS enlierl. 

PROBLEME L. E Stant donné nombre algebraique mtier à 
diuifer;,fJ} nombre algelJraique entier diui-

Jeur: Trouuer leur quot;ent. .. 
Exemple I .. 

Explicationdu do,mé. Soit donné nombre aIgebraique 
entier à diui{er.tel: 9 (f) - 1.4 Q) -t- 6 CD -- 5; Et diui­
feur 3 @. Explication du requi4. Il faut trOUtter leur quo­
rient. conIlruélion. On difpó(erales nombres donnez 
comme ei delfoubs, difantcombien de fois r@,en 
9 (f)~-[aitt + 3 ~ (-t- par Ie theoreme deuant Ie 17 
probIeme&@parle tneoreme deuant ce 50 liroble­
me) lefquels J @,on mettera au vulgaire heu dll quo­
rieDr, & alors leur difpofirion [era relle. 

fj(f)-14Q)+6<!)-5 (~e> 
1'0 

Puis on mettera autrefois Ie diuifeur 3 @, Coubz ~ 
140),& on dira;combien de fois+ ~@,en-14Q)? 
fait\: ~ 4 + (!:); Puis mettát amrefois te diuifeur (oubs 
+ 6 CD, on dira combien de fois + 3 @ en -t- 6 CD ~ 
fait\:+dG) (ceque deuint toufiOllrs teUe frattion al_ 

I®· , 
gcbraique,quand Ie Dominateur du diuifellreft maieur 
que Ie nombre à diuifer) Puis on mettera autre fois Ie 
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~ 34 L I! I 1.1. I V Jl E D' A Jl I TH. . 

diui{eur roubz - 5 ,difant; combien de fois 3 @,en­
J ? faiél: --h. Et la diCpoliticin des charaél:eres de 1'0-
perarion acheuée feratèlle: . 

~(f)-;r*@+P®-8(3®-4 !.<D-f-~.-~ 
1@~@ ~@ ~e 

Ie?ï que 3 ® - 4 + ® +.~,-. ~ eA: Ie quotien~ 
reqws. . .. 

Lon pourroir auffi pour (olurion mettre Ie nombre 
à diuifer Cur vne Jigne, & Ie diuifeur ddfoubs, & Ic 
qtioàent requis feroit frad:ion telle. . 

9(f>- J4o®-t-6@- 5 

3@ 

Exemple I I. 

Bxplie4tfon tlu tlonné. Soit donné noinbre algebrai~ 
que enrier à diui(er+(2)- 2. ® -6 <D-t-9(±). Et 
diuiCeur 1 (f> + ; @. .Expli,,,,;on 411 fequ;l. 11 faut 
trouuer leur quorient. ConflrulIio'J. la conwuél:iol1 
(era par laconftrriéHon du precedent prelnier exemple 
a1fez .notoire , parquoi nous metterons Ceulement 
la difpolition des charaéleres de l'operarion acheuée 
telIe: ' 

8@ P<D 
4<~-.J:i@ -1icrJ-+dG)(1.(1>-4<!>+ 3C!) 
a;(f)+{@+r@+~Q) . 

zf!) +a:(±) 

Ie di que 1. (i) - 4 @+ 3 0, eA: Ie quotient requis •.. 

Ex/mlle I I I. 

Bxpli'AliolJ. ti" dOtl/lé. Soit donné nombre alge. 
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braique enrier à diuifer 31 (1) + ~& diuifeur 4 ®+ 1. 

Expli~ation du ~~uit.11 faut trouuer leut qu?tient. Con­
/frulltrm. On dllpo[era les doonez en celle [orte: 

. . Puiç ondira, combiende fois4-CD 
3 1 Cl) + 4 en 3 1 (J)? faid: 8 ® fois, . les mettant 
4- CD+ 2. au lieu duquotienc, puison mulriplie­

ra Ie 2. par 8 @; font 16. @, qui (oub.. 
ftra.id:es de ce qu'il y a ddfus. reftera - J 6 ® + 4 & 
leur difpofition [erà álors. relIe: . 

. ·Puis on metteraal1trcfois Ie 
..-,..16 @ diuifeur,difaot,combien de fois 

~~Cl)+4(8@ 4-.CD en-16@?:faifr-4® * CD + ~ fois, les mettanr al1lieu Ju quo-. 
.. tieot; puis on inulcipliera Ie 2. 

par - 4- CD faié\:~. 8 CD, qui [oubftraid: de cc qu'il y a 
àelfus, refteIa 8 <D -t- 4, & leur difpofition (era alors 
telIe: Puis on mettera autrefois Iè diuiCeur, di-

[ant, combien de fois 
8 CD 4® en 8(0 ~ faid: 2. 

-:- :cp @ . fois,Ie mettant 3uliell 
.p: Cl) +... (8 ~ - 4- ® du quorieot, puis on * ® + ~ multtplieni Ie 1 dil * ® +~ diuifcllr, par 2. dil 

. quotient fOllt 4, qui 
[~t1bftr~id: de ce ~u'il y a delfus, De reficrarieni& leur 
dl(pollnon acheuee (era alors telIe: 

.K CD . Ie di que 8 (Z) 
-,rP®. -4®+i,eA: 

f.t: Q) + ~ (8 (!)- 4- CD + 2. Ie quoriét requis. * 0+ ~ Et de mefme [or-* CD ;-~ te,eftant l diuifer 
*®+I: 6(1)+ 11, pár 1 . 
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136 . LIiU.tlVRED'AllJTH • 
. ® + 2. on trouuera (ruiuantle precedent exemple) 
pour quotient, J ® - 3 CD +·3 + .w~. .. . . 

Item ruuilànt tV 6 CD, par tV 3®, donne quotient 
.vl@. 

Item diuilànt V 6 X Q),paul J X @,donnequo-
rient tV i X @. .... . . . 

. Item pour diuiferlfl' 6 @,par,v 3X <D, on conuer­
tira la prime quant~té auffi en racine,qui eft..; 3 @, & 
Jeu r quocient fera.v 1. @. . . 

Item diuifant .v trino. IS @ + 2.1 Q) -I:- 8 @, par· 
.; bino. 3 @ + 1 <D,donne quotient .v bino. S®+o4<D. 

Icemdiuifant..tl quadrino.";: Jf (f) + V J 1 Q) + . 
,v 10 Q) +.v 8 ®, par .v bino • .v 3 ® + V l@,don-
ne quotient .; hino.1f/' 5 @ + .v 40. . 

La demonll:racion' des {uldi&s exemples, eA: mani­
fefte par les demqnftrarions des problemes des diui­

. flons precedentes. Ou autrement par la multiplicatiotl 
du precedent probierne. condufion. Ellant doncques 
donné norribre algebraique en,tier à cliuifer,& nomhre 
algebraique entier diuifeur, tiousauons trouué leur 
quotient; ce qu'il falloic faire. 

Probs. LI and Lil show addition and subtraction of algebraic numbers. One 

.example, using a method al ready previously explained, is 

v'27a2 + 18a- v'3a2 + 2a = 

(1/ 27a
2 + 18a _ 1)v'3a2 + 2a = (3 _ 1) v'3a2 + 2a = V'12a2+·sa. r 3a2 + 2a 
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Seconde ditlintlion des quatre numerations 
des nombres algebraiques rompuz, & 

d'autrcs computations à icelles 
apartenantes. 

I 

PR OBLEME LIII. 

E Stant dnnne'!... deux multinomies Jgehrai­
ques : Trouuer leur elu:r grande commune 

meJure. , 
NOT A. Petrus Nonius au commencement de la 

rroifiefmè partie de [on Algebre, efiimoic qu' alors ce 
probleme 11' efiojt par generale reigle iriliemé, parqlloi 
ii en defcripuoit quelque nianiere a cafions. Nous de- , 
fcriprons fa.legirime confiruaion,qui (era [emblable 
à l'operarion de l'inuenrion, de la pillsgrande com­
mune mefure desnombres Arirhmetiques entiers du 
5 probIeme:à fçauoir on diui{era }'remierement Ie ma­
jeur par ie inoindre, & puis Ie diuifeur :tutrefois par la ' 
refie, iufques , à ce qu'il n'y tefrc rien,&c. comme ie 
tout fera plus d.lir par eiemple. ' ' 

, Explication du donné. Soiencdonnezdeux muJri­
nomies algebraiques teIs: rvn 'i Q)+ 1 @, I'aulrre 

'577 

Prob. UIl demonstratesStevin's method of finding tbe greatest:common divisor 
of two algebraic numbers. See our Introduction p. 462. The method is illus­
trated ,by finding the G.CD. of a3 + a and a2 + 7a + 6, ans. 6a + 6. We 
do not find the remark thatany multiple of a + 1 will serve the same purpose. 

Th h d . 'I· d· P b LIV h a
3 + a

2 
l·S reduced to e met 0 IS app Ie In ro. , w ere a2 + 7 a + 6 
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DJi L'OPERÁ't ION. 141 

t ®+ 1 ® + 6. Expli,,,';Qndu re'fJuiI. Il [auurouuer 
J~ur plus grande commune me[ure. conllruEfion. On 
diuif~ra Ie multinomie auquel eft Ia.fuperieure quami­
té, comme eft iei Ie premier donné I Q) + 1~, par 
l'autre (duquorientqui dl 1 0 comme audid 5 prÇ>­
bJeme,ne prenons ki cure)en cefte forte: 

--6@-6CD 
.cO) + r @. 95 (ï CD 
r®+1®+-~ 

Et reftera - 6 ® - 6 0, 
par les melines on diuifc­
ra aurre [ois Ie precedent 

. diuileut en cefie [orcè: 

60 
r®+'IJ(!)+6 
~®-P® 

Et reftera 6 ®+ 6, pat 
les mefmes fe diilifera au­(+ tre fois Ie precedent diui .. 
feuren cefte [orre: 

Et n'y refte rien, parquoi 
--~®-~® (-I CD ie di que 6®+6, ellla 

P ®+P plus grande commune 
. me[ure requife. . 

Demonflr"r;on. Si I;on menlre combien de (ois iI va 
6 CD + 6,en 1 cri -+ I @, (c' eft à dire {i on diui[e 1·<1> 

+ I' ® par 6 CD +- 6) fe trouue (par Ie 50 probleme) 
7- @ fois: Semblablemem combien de fais les mer-
me.~6®+6Jontcn r@+7CD+6, re rr0110e7 
® -+ 1 fois : Maïs que c"efi auffi la plus gtal.de com­
mune mefitre, eO: manifefte par, ce gue i-@& ! 
0+ J, Conrquanrirez(parla 21 definition)entreeJles 
·premietes; ce qu'il falloie demonO:ret •.. conclu/ion. 
Ellantdoncques donnez,demc multinomies algebrai~ 
ques, nous auons eroutle leur phlS grande communè 
JllefUrei cequ'il falloitfaire.. . 

. . 
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PRO B L E ME. LIl 11 • 

. EStAnt donné nombre algebraique, rompu: 
. .' Trouuer [on premier rompu.. . .' . 

Exptic4t;on 'du donné. Soit donné romflu algehrai­
que tel~t:, ~6' Explicationdu requÏ4. 11 [aut ttótauer 
Ion pren'l1er rompu •. ConflruBion. On troüuerala plus 
grande commune mefure, de, l(î)+ I @, & I @ + 
7 CD + 6, qni p:lr Ie 5; probleme fera (; CD + 6:parles 
mefmes fe aiui(era IQ) + I @,donnequotient(pai'le 
jO probleme) T ®, lequel on metrera [ur Vl1e lignej 
luis ondiuiCer des I ®+ 7 ® + 6, parle(dias 6@ 
+ 6, donne ql10rient 7-0+ I, le(quds on inettera 
foubz ladiae ligneen ceile [orre: 

Ie di que Ie mefme eO: Ie premier 
rompu requis. Demonftr4tion. EO:ant 
nl1merateur & noniinateur de- nom-

'" ~ @ br~s.ent~e eux premiers p~r la 2I de-
6 finttlon lis feront Ie ptemler 1'Ompu, 

+ 0+ I. , . du rómpu 1®$t~6' par la 1., denn. 
ce qu'i! {alloit demonO:rer. Cotlclufion., EO:ant donc­
ques donne: nómbre algebraique rompu, Nous auons 
trouué lonpremier rompu; ccqu'ilfJlloic faire~ 

579 
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Probs. LV-LX go on to deal with fractional. algebraic numbers, e.g. 
9a3 4a 18a5 - 12a5 6a5 
3a4 - 2a2 - 6a6 = 6aiProb. LX). Stevin. does not reduce the 

latter fraction, which he leaves in the form ~ ~. In Prob. LXI we find 5 rules 

for the extraction of square roots from muItinomials, and· 4 rules for the 
extraction of cube roots, with examples, e.g. -3a is the square root of 9a2 , 2a2 + 
3a is the square root of 4a4 + 12a3 + 9a2 , 2a + 3 is the cube root of 
8a3 + 36a2 + 54a + 27. Stevin recognizes that the square root may have two 
values: the square root of 4a4 - 12a3 + 9a2 is 2a2 - 3a as weIl as - 2a2 + 3a, 
but he only points it out in cases where the multinomial has both + and -
terms, not in a case like 4a4 + 12a3 + 9a2 , where 2a2 + 3a is the only root. 

Probs. LXII-LXV deal with the elementary operations performed on what 
we call algebraical forms in more than one variabie, in the notation of Oef. 
XXVIII, pp. 24-25.' Example: (4b2 + 5a) (3b2 + 2a), written: 4 sec ® + 
5 0 per 3 sec ® + 2 0· Ans.: 12 sec @ + 230 M sec ® + 10 ®, or 
12b4 + 23ab2 + 10a2 (Prob. LXII). 
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Cincquiefme diO:inél-ion, de la reigle de 
trois desquantitez. 

V EV que les nombres Arirhmetiques,& radicaux~ 
à la precedére Ie. & l.c. partie de ce fecond liure, 

ont eu apres leurs compurations rationelles, auf1i leurs 
cópurations proportionelles; Seniûit (ièlon qu'il a efté 
promis en hrgmuenr) qu'en cefte,troifiefine panie, 
apres les precedentes computations rationellesdes. 
qual1titez, il nous fautauffi deCcripre leurs computa­
tioos proporrionelles, & premieretriendeurreigle de 
trois. Maïs auant que d'y venir 110US annoterons quel­
ques articles necef~aires)defque1s Ie premier dhel: 

LAR A I S.O N PO V R QY 0 I 
NOVS APPELLONS REIGLE DE 

troü ,ou Îl1ueiJtion dequlltriefme prf!-
. porliflnel des qtlllntitez; ce que 
. vutgairement (e dia equll-

lio» des qJlllntile{ 

V EV que les noms c. onuenables,(ont e.n les (eien­
. ces de grande imponance, & principalement es 
difficiles, ce n 'eli: point a [Ort, que nous les choiliffons, 

581 

If we follow· the same order of treatment as in Parts I and II of this Second 
Book, with respect to arithmetical numbers and radicals, then we must now come 
to proportional computations with quantities, and in the first place to the 
rule of three. But we must first explain THE REASON WHY WE CALL 
RULE OF THREE, or invention of the fourth proportional of quantities, that 
which is commonly called equation of the quantities. ' 

Since convenient names are of great importance in the sciences, it is not without 
reason that we select them, and so we eall invention of the fourth proportional 
what is commonly called equation. There are indeed always three terms to 
which a fourth proportional has to be found.' If we ask how rriuch 3 ells the 
value of 2 lb. is equated. But the word equation has. made students think that 
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DE L'OPERATION. 1.6f 
au lieu des inconuenables: ce qui fera ici, deI'inuen­
rion de qllatrieCme p.roponioneldes qllantitèz, qui Cc 
cliék vulgairement equarion; Nous Ie n()mmons ainfi. 
parce qu'il eft plus commode à la cloéhine ; Car puis 
qu;il ya toufiours dOllnez trois term es, au[quels on 
.cherche vn quarriefine proporriond (comme appa­
roi/lra enCon lieu) pourquoi ne l'appelleroitceci pa$ 
auffi ~ien inllenrion de quarrieftne p(~por~onel, .rom­
meen tOllsautres? ~ntàcequel'on me dira, que 
.c'ell: aufIi equ3rión, ccnes ie Ie c:oncede,& !lonpas 
{eulementcn quantitez algebraiques, mais en tOuS au-. 
rees. Parexenlple 6 atilhes coufte~t:'l.tb, combien; 
aulnes ? l' on trouue (on quarriefille proportionell :tt;. 
ce qui dl: auffi equation, ca(on egale à la valeur des 3 
aulnes,la valeur de 2. tb:romesfois il n'eft point en vfe, 
de Ie nommer equationj màis on btppelle (& à bon 
clroifr,puis'qti'il ef1: plus propre)inuention dequatrief., 
meproponioncl: Et pour'la mefine rairon Ie nom-

. mops nous ici. aïnfi~ à fin que Ie grand mifierc de pro­
porrion en quantirez, enCemble les caufês des chofes, 
roientplus [aeiles & nótoires,queoncqaes au parauanr. 
Car ce mot d'equation a faiét penCer aux 3Pprenrifs, 
q~e c'eftoit qüelque matiere ~ngu!iere,la911elle tomel=­
fOJS elt co 111 mune en la vulgaIre amhmenque ,car nous 
,cherehons à trois term es donnez, vn quatrieftl1e pro­
portioneJ. Maïs cOJnme cela qu'ils nómmem equa­
tioll,ne conlille poim en cgaleté des qnamitez abfo.. 
lues,ains enegaleté de lenes valeursjAinfi eon li 11ecefie 
proportion en la valeur des quamitez, comme Ic fem­
blable ef1: vulgaire, al1X communes cho[es corporel· 
les. Parexemple vn beuf vam 1 moutós auee 8 :tt;)ergo 
J mouton vaut 4 tb, le[quels (om quarre termes .pro-

it. is so~et~ing singlliar, though itis really something common in ordinary 
anthmettc, smce we seek a fourth proportional to three given terms. When we 
speak of equation we do not mean eqllality of absolute quantities, but of their 
values, so that we can write, if one ox costs 16 lb., equal to two sheep plus 8 lb.: 

1 0]( 2 sheep + 8 lb. 1 sheep 4 lb. 
16 lb. 16 lb. 4 lb. 4 lb., 

and 16 is to 16 as 4 is to 4. Equally, when 1 ® is equal to 2 CD + 8, thcn 
1 CD is worth 4 [if x2 = 2x + 8, then x = 4}, and one can write 

10 20+ 8 10 4 
16 16 4 4. 
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porrionaux,non pas felon la qUallcüé, en re(peél de la· 
queUe, Ie produiél: des extrcmes, n'eO: poine egal au 
produia des moiens, mms felon la. valeur: car CQmme 
J6 tb valeur du beuf,a J 6 tb valeur de 1 moutons auee 
8 H>,ain1i4 tb valc:ur de I moutoll.a 4 11; valeur du qua­
triefmc ttrme, .1efquels Cermes proportlonels , nOU$ 
metterOllS en ordre, pour plus grande euidence ~ en 
~efte force: . 

I beur. z. moutons+ 8 tI:;. J mouton. 4- ti:; 
1611;, 16fu.4fu. 4fu 

te mefmc rentend auffi des quanrirez:· car quand 
no~s difons, 1 @eO:egale,ou vaut 2. CD + 8, ergo~I CD 
vauc 40 ce fom quatre tenues proporrional1x; maïs au 
refpefr de leuIS valeurs, de(quelles Ie proouiél des ex· 
rremes, eft (eulement egal au proouifr des moiens • 

. Ltur difpofition conforme àla preceJente eft teUe: 

1@.2.®+8. 1(!). 4. 
16. ·16. 4. 4· 

DES TROIS TERMES 
DON N EZ, A VS<t!.E 1.5 POV R LH 

temps pre{ent, on fcaillegitiniement 
'''lIl1cr 'Vn qUlflriejilJt 

proportionel. 

e o MME tous problemes en la geometrie, ne (ont 
encere inuemez; Cat l' on y de6re la quad ramre 

clu cirele, auffi l'inuemion de deux lisnes moienlles 
proportionelles entre deux lignes donnees,&c. lefquel­
les touresfois nous femolls par la railon, fe pouuoir 

583 

[Henee x2 : (2x + 8) = x : fourth term, and as x2 = 2x + 8, x is equal to 
the fourth term. The symbols CD, @, .,. here stand for unknown, 50 that we ean 
render them by x, x2 , .. , The distinetion between known quantities a, b, c, ... and 
unknown quantities x, y, z, ... dates from Deseartes' la Géométrie of 1637, in 
whieh x, x2 , ... are also for the first time eonsistently considered as quantities of 
the same dimension. For Stevin there is always a distinetion between a "quantity" 
sueh as 2 and its value, whieh is a number J. 

OF THE THREE GIVEN TERMS TO WHICHAT THE present time a 
tOllrth proportional can legitimately be tOllnd. 
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DE L·Ol'ERATJON. 161 
trouuer; AinG nous auient Ie 1ëmblable en l' Arithme"; 
tique à l' mu~nrion du quatrièCme terme proportioncl 
des quamÏtez; Car quantlle premier & (econd, Cont 
compofez de ces cincq·quantitcz ® Q) @ CD@,ou ele 
par~e d'icell~s, ou deleurs deriuat!fs)ol1 qll'iln()us (oit 
po/11ble de conuertir les donnez a teUes efpeces. par 
la redué\:ion(laquelle redué\:ioll re declairera ei deC­
foubs) alors l' on en peut tmuller (foide troifie[me ter.,. 
me de quantitez quelconque )Ie ql1ame( me proporti0-
nel: cxcepté quelque difficulté qui re rencontre al1Cll­
Aefois cn Q) egale a CD + @, com me no~s cn dU'ons 
pinsamplement ,àla fin de la premiere ditlerc'nçe du 
li9 probleme. De tous les au tres n'eO: pour l'heure 
(combicn gu'HeO: poffibIe) trouuée legitime generale 

.reigie. Les différences qu-i [e renco~mellt dcfdié\:es cine 
quamHez (de[quelles nous deCcnprons onze prohle­
mes) lonttelles: 

11 eO: vraiqu'i1y auroitdes 
<Dl (@ . differenccs beau coup d'auan-
@ ®@ taige, prenant @ egale à @, 
Q) ®@ pour vne & <D egale a @ @, 
Q) 0@ pour:mtre,&c •. Maisveuquc 
Q) luW) @ ®@ eeci (om dcriuatifs des autres 
® ( ~ 1 CD@ par la 1.7 definition , defquds 
(f)J ~ I @ CD @ l'operarioll [era ·femhlabie à 
(f) Q)@ celletleleurs ptimitifs nOllSles 
Cf) Q) CD@ comprendrons tous (oubs vn 
.@ Q) 0@ probleme, gui [era Ie 78. Et 
@ l (!l@ CD @ apres Ie me(111e, fuiueroIiten-

core deux probiernes, de rin­
uention de ql1atllefine terme proportioncl Jes pof\:-
pofées 'luantÏtez. . 

Not all 'problems in geometry have been solved, sinee we should like to find the 
quadrature of the eirc1e or the eonstruetion of two mean proportionals betWeen two 
given lines [see Problemata Geometrica, Introduction. ] It is the same in arithmetie, 
where we ean only find the fourth proportional if the first and second terms 
are eomposed either of x4, x3, x2 , xl, xO, or some of them, or derived forms 
[Oef. XXVII], or if we ean reduee our problems to these. [From now on we 
render 0, 0, etc. by x4 , x 3 , ••• , but we must not forget that Stevin's symbols may 
mean any multiple of x4, x3 , ... : if Stevin wants to express our x4 , he writes 
1 0], An exeeption must be made for x 3 = ax + h, where there is some 
diffieulty, as we shall see in Prob. 69. For all other eases there is a legitimate 
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DES 
LEI I ~ L I V RED' A RIT H. 

INVENTEVRS DE CES 
l'-.)!IGLES DETkoIS DES 

Q.Y A-N T I T E Z. 

L ES inuenteursde ces reigles d~ trois des quanti. 
tez Qnt efté. . 

: (Q)egale à @. 
Mahomet filz de Mofe Arabien de-{ Leurs dèriuatifs. 

(@egaleàQ)@. 
Et quelque aumeur incögnu Leurs d.eriua'fifs. 

. h' '{Q)egald(!)@ . . ~lque autre aut ' eur lnèognu ~ al \ M ~ 
\V eg e a -6\91. 

louys de Ferrare <±) ega. à Q) ~ ®~ . . 
~nt à Diophante, il femble qu' en {on temps les 

inuentions de ' Mahomet aient feulement efié cog­
nues,comme fe peult colliger de fes fix premiers liures; 
Il eft vraiqu'il [olue de me~ei1leu~s. queftio~s.c'om­
me nous declarerons en fon'heu,mals d condulÇt com­
munement fes operarions par vne admirable fubtilité, 
ainli, ql1e Ie premier & {econd terme, deuiel1l1ent CD 
egale à @, ou leurs deriuatifs, & aucunerois, mais ra-
rement,a @ egale a CD@. . 

Les deriuatifs de @ egale a CD@, Îl1uentez par Ie 
fufdiét premier autheur illcognu, font odefcripts par 
Lucas Pacciolo. . 
~lit aux inuentions du fecond autheur incognu, 

Cardane fe dia: les auoir trouué par efcript;' mais 
qu'elles n'eftoient point diuulgeesj Auat que Scipio 

. Ferreus de Boloigne, aie trouué la premiere {orte, qui 
eft de a> egale a ® @j Auquel {uiuoit Nicolas Tar-

,585 

general rule, They are [Stevin always takes the term with the highest exponent 
on the left hand side and gives it the coefficient 1, see Rule 11, p. 272]: x = a, 
x2 = ax + b, x3 = ax2 + b, x8 = ax2, + bx + e, x4 = ax + b, x4 = 
ax2 + bx + e, x4 = ax3 + b, x4 = ax3 + bx + e, x4 = ax3 + bx2 

+ e, x4 '= ax3 + bx2 + ex + d. [a, b, e, d may be positive, or negativeJ. 
Equations such as x2 = a, x4 = ax2 + b can be reduced to prevlOus types, see 
Oef. 27 and Prob. 78. 
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OS L'O PERATtoN.. 2.69 
talia Breffian , mais par occafion de quelque difpure 
qu'il eull: de cene matiere,auec Ant~njo Maria Flcndo 
Vetletien ,dilciple dudid: Scipio, en laquelle il dif­
cOlluraqllelqlle chore, par laqueUe Nicolas leconie­
éèura, & rrouua;Lequel apres beaucoup de prieresde 
Cardane: Ie lüi à dedairé, ce que luy Catdane eHeit 
fondement, par lequel il dl: venu au bout de plufieurs 
demonfirations geomerriques, de (~egale à @ 0@, 
& leurs dependances, dom il à de[cript vn liure inntu- . 
lé Ars magtJIl. 

Maïs l'inuention de louys de Fcrrare efi n'agueres 
diuulguét: en langu~ Iwienne par Raphael Bombelle 
grand Arithmeticien de nollre temps. 

DE LA REDVCTION. 

A· " A N T que venit à ces problernes de la rcigJe de 
trois des quanti rez, il nous faur confiderèr; que 

fouuenresfois lefdiél:s premier & fecond, ou eganx ter­
mesdonnez, ne femblem au premier regard point de 
ceux dont nous auons dier ci delfuç, à [çauoir defquels 
on fçait trOuller Ie quarricfme proporrione4 toutesrois 
ell:ant reduiél:s, on trolluera qu'ils Ie feront. Il nous 
faut doncqlles decIaircr apenemem cefie I,"cduéèion. 
& pOllr l'expliquer premiel'emcnt par quelque exem­
ple vulgaire; Po[ons Ie cas qu'il y a·propoléz troisrer­
mes defquels on requiert Je quarriefme proporripnd, 
rels: 8 Aülnes de dra/" /,1114 2liures de /,oiure, moins 3liures 
decaneUe, vallent 2liures depoiure, plus 2+ efcuz.., mo;ns 3 
liures decaneUe, combien vAudront 2 "ulnel de drAp? Or 
par ce ql1e Ie premier & fecond rerme, om des aioinél:s 
de plus & 111oins,il y a,propofé quelquequefl:ion ~qui 

[This historical survey ascribes to Al-Khwarizmi ("Mahomet son of Moses the 
Arabian") the solution of the equations x = a, x!<: = ax + band the "deriva­
tives" of x = a (Oef: 27), to an unknown author the derivatives of x 2 = ax + b, 
to another unknown author the solution of x 3 == ax + band x 3 = ax2 + b, 
and to Ferrari that of x4 = ax3 + bx2 + c. At present, with better information 
available, we may allow ourselves a smile when we read that Diophantos (c. 250 
A.D.) may have known of the inventions of Al-Khwarizmi (c. 800 A.D.). The 
book by Pacioli which Stevin mentions is his SI/mma of 1494. As to the solution 
of the cllbic equation, Stevin knows, of Scipio Del Ferro, Tartaglia and his 
dispute of 1535 with Florido, of Cardan, Ferrari, and Bombelli; so that he is 
well-informcd on the history of the subject in his own century}. 
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fcmble contu{e, car de multiplier Ie troi{ie(mc pade 
(econd, & dmifer Ie produiél: par Ie premier, CORll11e 
ilz font propofez (pour cn nouua Ie qüati'ie{me pro­
portionel) ce femir chofe rresfacheufe, & obfcure, par..; 
quoi il fauc remedier à ce plus & moins (lequd reme­
dt'l;appelIe id reduéhon)encefie forte: Puis que Ie 
premier & Cecond terme donnez; fom par l'hypothe(e· 
d'ega.Ie valeur~ fenliljr que {i d'vn & d'auIrre cofié, 
nous aioultons, & foubltrahons, chofrs egales; llue 
(ommes & reltes feront egales, lefquelles nous lèruent 
au lieu des premiers donnez (corilllle Ie {emblable dl: 
"ho re vulgaire en autres computations communes. 
Parexemple {i ron diéb, 4 aulnes vallenr 6 tb, cóbien 5 
:mlnes? ou autremét 1 aulncs vallenr ,ib,cóbiell sal1l­
nes? rvn & l'alltredónev'n melinegü:miefine)Soub-

. ftrahcins doncgues de cha{èun rcrme,à (çalloir dupre­
mier & {econd i liures de poiure, & dcmeurcrót 8 aul. 
de.drap,moins; liures de ea~c!1('jClluillalJás à ~4 efeuz, 
moins ~ linres de candle: Puis aiouilons (par ce qll'il y 
amoin~) à cha{eun defdias tennes 3liures de canelle, 
& la (Offime de I'vn (era 8 .imlne5de drap, & de ramre 
14 efcl1z,te(quels (eront amre{öis d'cgalc valeur & ccd 
fom les rermes redlliéh, par IcG}lTels on pourra f:icile­
ment VCllir au rcqui5jCar difant 8 ;lulnes de drap val­
knr 14 e[cuz .. combien 1 311lnes? Ie requis lèra par vul..; 
gaire folmion 6 elèuz. Tout de meline (orre fam il en­
tendre, gu' en la rcigle de rrois des quantitcz (pour Ie 
plus & moins & aucres {emblablés öccurrenees CJui (e 
rencontrent en icellc) eftanCllnef9isnecelfaircrelle re ... 
duél:ion,:lllCUnefois n'elt il paçbefoing, commeappa­
roifrra en fon lieu par les exell1ples. Et Pappelle eed re­
dull:ion, parce qu'on rccluiét les terme. donnez. en: 

ON REDUCTION 

587 

There are problems which at first sight do not seem ·to belon.g to the rule 
of three of tbe quantities, but still can be reduced to them. For tnsta?ce, what 
is the price ot 2 ells of .linen if 8 ells of linen plus 2 lb. of pepper ~mus 3. lb. 
of cinnamon are worth the same as 2 lb. of pepper plus 24 goldpleces mtnu~ 
3 lb. of cinnamon? [8x + 2y - 3z = 2y + 24 - 3zJ. This problem cinnot 
be solved by applying' tbe rule of the fourth proportional ix:cause. of the terms 
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DE L'Ol'ERATION. 2.7' 
autres rermes, qui (on t de maieure ou moindre valeur. 
que les premiers, combien qu'i!z demeurent entte epx 
en '1à me{me egale raifon. 

Or aiant declairé queUe chofe dl: rcduaion; DOUS 
viend[OI~s à la pratique de redui~e,& la comprendrons 
en I cl reJgles,defquelles la premlere dl: celle: 

with plus and minus, [solving. the·unknown u from (8x + 2y - 3z) : 
(2y + 24 - 3z) = 2 : u would be wrong], but can be reduced to it by addition or 
subtractiori of the terms with plus and minus on both sides [subtract 2y, add 
3z, hence 8x. = 24]. Now we can apply the mIe of three: if 8 ells cost 24 
goldpieces, how much do 2 ells cost? [ 8 : 24 = 2 : x, x = 6]. We shall 
give 10 mIes for such reductions to the mIe of three. 
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Tbe ten rules for reducing equations to the standard forms of p. 267 can he 
illustrated as follows: 
Rule I: Given 2x4 = 6x3, reduce to 2x = 6. 

Rule II: Given 3x3 = 9x2 + 12, reduce to x3 3x2 + 4 (coefficient of 
x 3 is made 1). 

Rule lIl: Given 4x3 - 7x = 2x2 + 3x, reduce to 4x3 = 2x2 + 10x. 

Rule 

Rule 

Rule 

Given y 27x2 + 18x = 3 + v' 3x2 + 2x, reduce to 

y 12x2 + 8x = 3, or (Rule VI): 12x2 + 8x = 9. 

IV: Given 9x3 + 5x2 = 4x9 + 7x, reduce to x3 =_9_x 2 + ~x _1-. 
. 444 

V: Given 4x , =!.- reduce to 10x2 + 12 = 12x. 
5x2 + 6 3 

VI: Given 3x = y2, reduce to 9x2 = 2. 

Given 2x = y 3x3 + 4x, reduce to 4x2 = 3x3 + 4x. 
Stevin remarks that if 2x3 + V3x2 = 5x2, then the common method 
is to write y3x2 = - 2x3 + 5x2 , from which follows 

x4 = 5x3 - ~5 x2 + 1. . There is, however, a shorter method, ex-
44· 

piained in Rule VII. 

Rule VII: ~rite in the previous example 2x2' = 5x - V~ which is easier 
to soive by means of the fourth proportionai than the 

x4 = 5x3 - :.~ x 2 + }, obtained byRule VI. Other example: 
4 4 

2x3 + y9x2 = 7x2, which according to Ruie VII becomes 
2x3 + 3x = 7x2, of which (Prob. 68) the root is 3; however, according 

to Ruie VI it becomes, by squaring, x4 = 7x3 -12~·x2 +,~, which 
4 4 

also gives x = 3 (Prob. 76). . 
Stevin does not pay attention to the possible introduction or sup­
pression of roots. This rule of tak:ing square roots does not lead to 

2 

results in a case like ~ x2, or x 3 (which Stevin writes ": en 

cirde". 

Rule VIII: Given 16x4 + 24x3 + 9x2 = 25, reduce to 4x2 +. 3x = 5 by 
taking the square root 'on both sides. The possibility 4x2 +3x = - 5 
is omitted. '. .'. 

Rule IX: Given 200x2 = 300x + 400, reduce to 2x2 = 3x + 4by dividing 
by the G.CD. of the coefficients. . . , 

Rule X: Given 8x5 + 6x3 = 12x4 + 20x3 + 9x2 + 15x, reduce to 
2x2 = 3x + ? by dividing by the G.CD. '4x3 + 3x. of both 
sides. Stevin discards the possibiiity 4x3 + 3x ~ 0, which has no 
roots recognized by him. 

In a Nota he points out that there are also other forms of reduction, such as the 
transformation of x3 = ax + b into x3 = e, or x4 = ax3 + bx2 + ex + d 
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D 1! L' OP E R: A T ION. 

PROBLEME LXVI~ 

. E Stttntdonne'{. troiJ ferme!:J de{quelsle pre­
; mier I CD )efecond@:J Ie troiJiefme nom­
brc algebraique quelconque: Trouuer leur qua­
trieJ me terme proportionele 

. '.ExplicAtiondud1mnl. Soientdonneztrois termes fe. 
Ion Ie probieme tels : Ie premier J CD, Ie {econd 4; Ie 
troi(iefme 5 0. Explication du requis. Il faut trouuer 
leur quatrieiine terme proponiond. conflruélion. On 
multiplie'fa Ie troifiefme tenne donné 5 CD. par Ie Iè. 
cond 4, faia 10 0; Puis on diuiCera les mefines par Je 

.. prclruer termedonné, qui dl: 1 0. & domie quotient 
(par Ie. 50 probleme) 10: Ie di que 10 eO: Ie quarriefine 
terme proportionel requis. ,Demolljlrat;on. Pl1is que 
MUS difons par ce probleme,ql1e 5 0 vallerit 10 la r. Q) 
vaudra 4. Menons doncques foubs cha(cl1n tenne {a 

,'". , valeur, en 'ceft~ (or.te : . 

2.0, 

10 • 

.... ' .Et appert que 10 e,O: lel1~ q.?atri~fme term~.propo~~ 
. tlonel, carcomme .. d. 4, amh 10 ia. 20; ce qu 11 fallOlt . 
dcmonfirer. . . . '. . 
. NOT A. Et de mefme (one renrendra,ql1e J CD val­
la nt 4, les 50+ ;, vauldrontl.;, carles 5 Q) vallcnt 

'parcè prob!eme 10, & plus; font 1;. 

Item I CD \'al!ant 4, les 5 CD - ;, v:l111dront 17, car 
5 CD valkm 2.0, par èc problcme,defquels Coubftraiél: ~ 
relle I7~' .' 

!rito x2 = px + q, which will be specially discussed in later problems. These 
are the cases treated by standard mIes. From now on begins the discussion of 
these standard rules. . 

P~ob. LXVL [Giv~n x = a, whát is the value of any multinomial in x, or 
quohent of two muitmomials? In the N ata this is extended to such. cases as: 
given x3 = 3x + 2, what is 3x2 + 4x? For this, first solve x3 = . 3x + 2, 
,a~swer x == 2 (Prob. 69). Then 3x2 + 4x = 20). . 
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leem I ®vallant halors l@ (veu que I ® eA: la 
potence quarrée de I CD) vauldra9' . 

leem I CD vallant " les ... @ vauldront 4 fois 9, qui 
cfi: ~6.. . . 

Item I (Dvallant ;,la I CD (veuque I ~ eG: la po:': 
. tenee cubique de 1 CD) vaudru7. . 

Item 1 ®val1ant 3. Ies .... <!l vaudront 4 fois 1.7 qui 
eG: 108. 

leem I (l)vaUànt 5, les 1 (!) + 6 CD vaudront 80;car 
~ @ vallent 50,&6 ®vallent ;o,fontenfemble 80. 

Irem I ® vallant 1., les ~ Q) + 4@ - 5® +7 
V311droDt 37, ear les 3 Q) vallent 14,& 4 (!) vallent J 6, 
&7vant7,defquelsJafomme (àfçauoirde 1.4.16.7) , 
etl: 47,des mefmes [oubftraia 10 pour les - 5 CD,refte . 
pour rolmion comme dellus F. . 

I IT'\ all 1 2@1-3(Ï)-7 d 20 tem I \!; V ant h es 3 ID-4® ,-6 vau ront ji". 
car les 1 @ + 3 CD -7 vallent 20, & les, Q).,..- 4 G.l 
+ 6 vallent 5 1 • . 

Item 1 CD vallanu/2., alors 3 CD vaudront trois fois 
.v 2., qui eft pade 12. probleme.v 18. -

Item 1 CD vallanc ~ 2., alors I ® (veu que I @ eG: 
potence quarrée de I CD) vaudra 1, & ; @ vaudront 6. 

Item I®vallant~ 1+1t1 "les 3'CD vaudronttrois 
fois amant.qui eft ~ 18 +v' 1.7. 

Iteml CD vallanr A/ 1 + 111 h la I (!) vaudra Ie 
quarré de..! !.--t-..!; qui , e/l: 5 + t114' Etainli d'au­
tres femblables. Conclufion. Eftallt doncques donne;,;' 
troistennes defquels Ie premier I CD. Ie [econd @, Ie 
troilie[me nombre algebraique quekonque, nous 
auons trouué leur quatriefme terme proportionel; ce 
':lu'il f.'llloit faire. . 

NOT A. Ce 66 probleme differe du fuiuant [euJe. 

, I 

591 
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DE L~O:PER.ATION. 2.8J 
ment en cela,,\ue fon premier terme donné eA: d'vne 
prime ql1anrite;rnais Ie fuiuant de multirude'de primes 

. quantitez quelconque, aufli que les exem pIes du pro­
bleme precedent onde troi/iefme terme donné de pIu­
Geurs quantitez'rnais Ie fuiuant toufiours de I ®~ 

Etpour dire de fon vtilité & proprieté, fauc {çat1oir~ 
qU'aux problernes fuiuans de trois term es donnez, Ie 
ttoifiefme fera roUfiOLUS nornbre algebraique quel­
conque. ~outesfois nous ne donnerons en lcsexemples 
des mcfmes pour troiliefine terme, aurre que I ® 
Commentdoncques (pourroitquelcl1n dire) fera on 
quant Ie troiftefme terme fera quelque multinomie 
algebraique, felon la propofition? Ie refpons que par 
double operation; Premierement on trouuera la valeur 
de I CD, plr fon probleme, qlli efiant cognu, on troll­
uera alors par ce 66 probleme la valeur du multino. 
Plie propofé pour troiliefine terme donné, difant I CD 
donne autant,combien tel mllitinomie? Par exemple, 
G les trois terrnes donnez Nlfenttels: Ie premier I Q), 
le fecond 3 0+~, Ie troiliefme ~ @+4 CD: On di· 
roit premieremenr, 1 Q) vam ~ 0 + 1., combien I 0? 
faid: pade 69 probieme 2.. Pllis pour (econde opera­
tion, on diroit aurrefois' I CD vaut 2., combien3 @+ 
;4 0, [aitl: par ce 66 probleme pour Ie quatriefine 
terme proportionel requis, 10. Et ainfi d'aultres fem- . 
blables. Ce probIeme femira aulIi. pour les demon­
ftrations Arithmetiques, des problemes fuil1ans,com­
me Ie tout apparoifita par les exemples, charenn . 
en fon 'tieu. 
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PRO B L E M E. L X V I i. 

E Stant donnc'l... trol! termes~ defquels Ie pre­
. mie~ CD, Ie fecond @~ Ie troifie{me nom~re 
Jgebrazque quefconque: Trouuer reur quatrtef-
me terme proportionel. . 

Explicat;on dudonné. Soient donnez [rois [ermes 
{elon Ie probleme tels: Ie premier 1. CD, Ie {econd 6> Ie 
troifiefine I (D. Explitation du reqllÏl. Jl {am trouuer 

. leur quarriefme terme pröportion~l. conIlruétÎon. On 
diuifera Ie 6 du fecond terme, par 1. du premier terme 
(car puis ql1e Ie nombre du troifiefme rerme eft 1_, il oe 
fera befoing de faire la vulgaire multiplicanon du troi­
fiefme & fecond renne, qui [eroit 60) donnequo­
rient ;. Ie di que ; e/l: Ie quarriefine terme proportie­
nel requis. DemonflrAtion. Puis <:jue no us difons par ce 
probleme, I CD valoir 3>do~cques par Ic 66 probleme, 
~ CD vaudrom 6,mettons doncques foubs chafcun ter­
me fa valeur en cefte forte: 

~CD. 
6. 

6. 
6. 

1(9. 
; . 

. . ,. 
Et appert que 3 e/l: 'leur quatriefme terme propor­

rionel, car comme 6 a 6, ainLi ; a ; ; ce qu'il falloit de­
monftrer. ~nt à la demonftratioo geometrique, la 
chofe e/l: fi Iloroire. que il ne fem bIe point de' meftier. 

NOT A. Si les trois termes donnez fuUènt tels : Ie 
premier 5 CD, Ie fecond .; ;. Ie croiliefine 1 (D,on diui. 
fera (comme defiils),cI ;,par 5, donne iblution,cl ,,3,. 
Autremem on pourroitloluercel1e quefl:iol1 reduifant 

,593 

Prob. LXVII. [This is the modification of the previous problem for the 
case ax = b, a = 1]. 
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DE L'Ol'ERATION. '~85 
les termes egaux paria 6 reigle de la reJuélion, à (ça- -
lloir prenant la potence quarrée, de cha(que rermç,& 
[eront 5 0, egales à 3, & feroir alors queftion, requi­
ram l' operadon du, 7 8 probleme. 

Item fi les trois term es donnez fulIènt tels: ie pre .. 
mier 3 CD, Ie {econd.tl ~ + cl 2, Ie troilÏe!ine I 0; On 
diuHera(comme delf us) V ; +,yr 1 pa,des ;(des ~ (D) 
tionne lolmion V + + .cl :. Et ainfi d'autres fem­
bbbies. COlldufion. Eftanr doncqucs donnez rrois rer­
mes deîqllels Ie premier CD, Ie 1ècond@, Ie rroilielil1e 
nombre algebraique qudconque; Nous auons trotlué 
leur quatricline terme proporriond; ce qu'j) falloic 
f;lÏre'. 

Prob, LXVIII. This is the theory of the quadratic equation. There are three 
èases ("differences"Y; 1) x 2 = ax + b, 2) x 2 = - ax + b, 3) x 2 = tlX - b, 
where ti and bare positive. The case x2 = - ax - b is omitted, because 
it only leads to negative solutions, see Art. VIII af ter Prob. 70. Stevin claims 
that, contrary. to Stifel and Cardan *, he will solve all cases by one method "so' 
that, without change of one syllable the operation will be the same in all 

'Cardan's rule: Querna, da bis, refers to the case x' = ax + b; querna is abbrevia-
2 

tion of quadratus aequa/ur rebus et numero; da bis means: add twice, namely ~ to b in 
4 

the radical, and!!... to the radical. Nuque;, requan refers similarly to b = ax + x 2 , x 2 + b 
2 . 

= 'ax (Ars magna, eh. V). On Stifel's Amasias see the Introduction. 
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PROB LEME LXVIII. 

E Stantdonne-z troû terme,r:JdefquelrIc pre­
mier @, Ie fecond CD @, Ie troiJiefme ncm­

bre afgebraique quelconque: Troulte'j'/eur qua­
t1'ie[ me terme proportionel. 

NOT A. Le binomie du fecond terme donné de 
ce probleme Ce peut renconcrer en trois diffcrences à 
fcauoir: . 

®+@. 
-C!)+@. 

0-@. 

Defquelles le.ç alltres en donncnt trois 
diuer(cs opcl'ations , au(quels Michel 
Stiffie à accommodé ce mot .A11Z.rfias. 
& Cardane liurelO chap. see carme, 

!2.!!.ernA, dabi4, Nuquer, admi, Requal1, M;ntle dam;. 
Maïs nOllS demonfircrons yne fcu{e manicrc; par Ia: 
queUe fans varier d'vne (yllabe, l'operation tèra en rou­
tes trois la rnc:fme: Parquoi faut fçauoir que nous ndes 

595 

these cases". This mIe, in our notation, is that if x2 + px + q = 0 (P, q pos. 
,/ 2' ' 

or neg.), x = - ; + V P4 - q, on the understanding that only positive 

values of x are selected (negative roots form a subject of later discussion, see Pro!>. 
70). The method is first verified by direct substitution of the answer in the 
equation ("arithmetical demonstration"), then verified geometrically in the 
manner familiarized by the Greek and Arab writers (see' our Introduction), 
and finally proved algebraically in a section called On the origin of the con­
struction of the preceding problem. Here follows a paraphrase of the "arith­
metical" and of the "geometrical" demonstration in the case of x 2 = ax + h, 
Stevin's "first difference", example x 2 = 4x + 12, solution: x = 6. 
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~86 L En. tI V ft E D' A III T H~ 
appclIons pas Differences, en tefpe& des opcratioriSf 
car. comrile nous difons, l'operation eit en toutes la 
mefine. mais en relpcét des diuerlitez. de la difpofi­
cion des quanritez, du fecond ferme donné. 

PREMIERE DIFFERENCE DE 

SEC 0 N D TER ME CD +@. 

E;q,!iwion tIu donné. Soient donnez trois term es 
(eliln Ie ptobleme rels: Ie premier I @, Ie (econd 4 <D 
-t- 11, Ie troifieliile J Q). Explication Ju ;equ;s. n fauc 
nouuer leur qwrrielille rcrme proporrioncL 

C iJlJ JI Tllél iim. 
, La moicie de 4 (des 4 0) eft :t 

Son qlmré', 4 
Au mefme aioufté Ie@ dOlUlé qui dl: . j 1. 

Donnefomme 16 
Sa racine quarrée . 4 
A la mcfme aiouLlé 1. premier cn l'ordre fa:iét (j 

l~ di que6 ell: Ie quarrieline tCOl"me proponionel requis~ 
Dehlonjlrlltion Arithl11ctiqrte. Puis que nous difol1s 1 <D 
"aloir 6, dOllcques par Ie 66 probleme. I @ vaudra 
36, & 4 0+ rz. vaudront auffi ,6; Parquoi mectons 
foubs chaCcllll term,e fa valeur en ccile [arre: 

,10· 
6. 

6~ 
G. 

Et :1ppert qné 6 ell: ,leur quatriefine tenue pro" 
portionet 

Given x2 = ax + b (x2 = 4x + 12). To find x. 
, 2 

Com/rue/ion. Take = (= 2), square it: ~ (~ 4, add b to it: 

a
2 

+ b (= 16), take the square root: -V a2 

+ b (= 4), to this add : 
4 ' 4 

. : + V~ + b (= 6). This is x. 

'\ 
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v1 utre demon f/rati,n geómetritflle. 
Soitdcferiptle quarré ABC D, aenotant I @; donc­
ques fan cofiéB C (lequcl prouuerons valóir 6, a la . 
fin dè la demonftration) [era I 0, car mulripliant I ® 
. en [oi, faifr I @. Puis 

A GEB {oi[menéelaligneEF~ 
paralIele auee AD, & 

t {oit. A E 4; Ergo Ie re-
--1 franglc A F (veu quc 

1 HAD dl. ( 0) [era 4 (~. 
Or puis que tout Ie 

L..-_,.-I, , _ K quarré ABC D,qui 
L eft 1 @,ellegalà 4 ® 

+ 12,& q\le Ic reétan­
gle A F f.'tia 4- CD, Ie re-

D F C fr:mgle E C {era I 2.. 

DonequesIes [rois tcr­
mes donnez el1 norobres, gous les auons ki en gran­
deurs, á fçauoir A BC D I 0,egale à A F 4 CD + E C 
12.; Et B C eft la I CD. Or fai[ons maintenant la con­
ftrufriön par ces grandeurs, {emblabie à Ia precedenre 
des nam bres eft cefte {orte: 
La moitie de: A E4,qui cfi G E dl: 2-

Sonquan~é G EHI . 4-
Au me[me aioufl:cle@ dOl1né e'~fi a dire E C 11. 

Dóne fomme,pour Ie gnomon HIGBCF, ou pour 
lequarré G B K L (quieftegaLmdifrgnomon) 16 

Saracine BK 4 
A la mefine aioufié CE 2.·premier enl'ordre,ou 

en fon lieu KC (car KC eft egal à GE) (aiét 
pourBe 6 

Ce qu'il falloit demonfl:l'er. 

597 

Other demonstration, a geometriealone. Let square 'ABCD be x2 , hence, side 
BC= x (which will be shown to be equal to 6). Draw EF parallel to AD, let AE 
be a (= 4). Hence rectangle AF '= ax, and rectangle EC = x2 - ax 
= ax + b ~ ax = ~ (b = 12). Hence x2 , ax, and bare each represented by 

. I. I . 
areas, . and x by a line. Now construct GE = - AE = - a (= 2); area ·square 

22, 

GEHI =':"a2 (= 4). AddtothisEC = b (= 12). Then gnomon HIGBCF = 
, 4 

square GBKL = ~a2 + b (= 16). Then BK = -V~ a2 + b (= 4). Add to 

I ' I I 
this GE = - a = KC. Then BC = - a + - a2 + b = x. 

224 
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188 lE Il. L I VR.E D'A.R.I TH. 
NOT A. le quatrieline terme proportioneI vient 

aucunefois à nombre Arithmetique.incommenCura­
bIe, duquel nous metrerons deux exemples. 
. Soient premierement les trois term es , dcCquels on 
requiert Ie quatrieline proportioneI, rels: Ie premier 
1@,lefecona60+;,le trofiefme 1 <D. 

Conl1rllllion • 
. lamoitiede6(des6(!)dl: . ; 
Son quarré 9 
Aumefme aiouO:e Ie@ donné 'lui cO: 3 
DOllne fomme 12. 

Saracine quarrée AI' 11. 
A la mefme aioufte 3 premier en l'ordre, faid: 

pour (olution ,.; 11 + 3. 
Soient au fecond les trois .termes de(ql1els on re­

quiert Ie quatrie(me proportioneltels : Ie premier 1 0. 
Ie lecond .v8 X (!) Ie troiliefme . .v ;. 

Co"Hruélion. 
la moiriede"; 8 (de,.y'8 X CD) dl: AI' 1, 

Sonquarré 1 

Au mefme aioufte Je @ donné, qui ea -el l 
Donoe (omme ,1, + ,v ; 
Sa radne quarrée AI' bino. 1 + ..; ; 
A la mefme aiouO:e -ti' 1. premier en rordre, 

faiél: pour [olution 1 +,.; bin,. 1+"; ; 

Seconde maniere de conftrlll1i()n. 
Autre maniere d' operation y a il, Jaquelle demon. 

ftrerons en toutes les trois differences, al1lJiJa mefin.c; 
par bquelle iJ ne fera-meftier de conuertir par la 1 rei. 
glc de reduél:ion Ie nombee de multitude de @,en 

This is the construction given by N-Khwarizmi, see the Introduction. A "gnomon" 
is the L shaped figure which remains when from a square, e.g. ABCD, a. smaller 
square, e.g. GBKL is cut out (squares may be replaced by rectangles or parallel­
ograms). The term appears in Euclid's Elements IJ, DeL 11. See T. L, Heath, 
Mant/al, l.c. :footn. 12) of our Introduction, pp. 44-45. 
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VOlté. Etcelui qui voudra{uiure cell:e reigle euitera 
aucunefois les rompuz, qui procedent de lelle re­
duéHon. 

Soienrpar exemple les trois termes, der..luels on re­
quicrt lequarrie[me proportionel, leiS: Ie ptertlÏer 3 0, 
Ie [econd 8 CD + 16, Ie troifiefme I 0. 

Conffrullion. 

La moitie de 8 (des 8 0) eft 4 
Son qu:uré 16 
Au me[me aiollll:e Ie produiét de ~ (des 3 0)par . 

le@donné, qui ell: 48 
Donne [omme 64 
Sa racine quarn~e 8, 
A la mdme aioufie 4 premier en l'ordreJaiét 11 

Qill. diuifé par 3 (des; @) donne ql10tient & [0-
~riou 4 

D E V X lES ME' D I F F ERE NeE, 
DE SEGOND TERME -CD+@. 

Explication du-donné. Soient donnel. trois [Crmes fe­
Ion Ie probleme tels: Ie premicr 1 @, Ie (econd ---:6 (!) 
+ 16, Ie troi!ieline 1 (D. Explicarion durequis. Il [auE 
trollUer leur quatriefine ten-ne proporrioncl. 

Conf1rulliOlJ. 
Lamoitie de -6 (des- 6 Q)eft , --- 5 
Son quatté (car- 3 par- 3 faiét + 9) ell: 9 
Au rnelinè aiouftele@ donné, qui eft I ti 
Donne (ommel. S 

, Sa racine quarrée' ' , S 
, A la me(ine aioufte -3 premier en l'otdre/aiét z. 

'599 

Stevin's examples are: for case 1): x2 = 4x + 12; x = 6; x2 = 6x + J; 

x = V12 ~ 3; x2 = xV8 + V3;x = V2 + V2+ V3(thereisamis­

print 2 for V '2) ; 3x2 = 8x + 16; x = 4. In this last example a "second 
way of constmction" is shown, in which the two members of the equation are not , 
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190 La Il. Y.IVR a D'Aa I TH. 

Ie di que 1 en: Ie quanielme terme proporri<>nel reqnis~ 
Demonflration Arithmetique. Puis que nous di[ons 

J CD valoir 1, ergo par Ie 66 probleme I ® vaudra40 & 
- 6 CD + 16 vaudcom-auffi4, Mettons doncques 
{oubs chalèun terme fa valeur en cefle fone : 

-60+16. 
4· 2.. 

1.. 

2.. 

Et appert que 2. en: k:ur quatrie[me terme propor-
rionel requis. . 

c....A UITe de11!J()nflr"ti()1J Ge()metrique. 

H G 

D t-:::C...--t---

I Soit defcript Ie quarré A B 
C D, denorant 1 @, ergo 
foncoflé AB (lequel prou­
uerons valoir 2. à la fin de la 

F demonfl:ration) (era I 0. 
Puis foit proouifre Ia Iigne 
A B, en E. qui foit B'E,& de 

A B E B E, & B C,foit defcript Ie 
. reél:angle·B E F C, & fem­

blablememfoit produiél: B C. en G, & {oit C G ~,.& 
de C G,&CD,[oit defcript Ie reél:angIe D CG ti. 
Ergo Ie reébngie BEF C, (veu que EB ca: 3, & Be 
J 0) [era 3 0. Et femblablemenc (era Ie reélarigle 
CD G H 3 0~ Or puis que Ie quarré ABC D I @, 
ea: egal a - 60+ 16,& que lesdeüx re8:anglesC E. 
eH font 6 0. fenfuit quc Ie gnomonC F E A H G. 
fera 16. Doncques les trois [ermes donnez en. nom .. 
bres nous les auós ici en grandeucs; à fçauolr ABC 0 
l®,egalca-CECH6(!)+CFEAHG)6; Et 

first divided by 3_ This second way amounts to the use of theformula 

x = ~~ ~. ± V~' + aq ~ , ifax2 = px + q- Case 2) is illustrated by 

x2 = - 6x + 16; x = 2;4x2 = - 4x + 24; x = 2, The last example admits 
of some variations of the previous formula: . 
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A B en: la I CD. Or faifons maintenant la conO:ruél:ion 
par ces grandeurs,femblable à la precedente des nom­
bres en ceO:e forte: 
la moirie des deux lignes F C, & C G I qui foit 

FCeit - 3 
Sonquarr6 CF IG , 

.. Au mefine aiouflé Ie @donné,c'cO: à dire Ie gno-
mon CF E AH G 16 

Donne [omme pourlequarré A EI H 20$ 
Sa racine A E S 
Alamefme aioutlé- F C ~ premierenl'ordre, 

ou en fon lieu:-: B E 3, faiél: pour A B .z. 
Ce qu'il (aloit demonl1:rer. 

Seconde maniere de conHruflion, qui eft rans 
conuertÎr Ie l10mhre de multitrlde de' 

@ efJ'lJnilé. 
Soient les trois termes, defql1els on requiert Ie qua· 

triefil1e proporrione1,(els : Ie premier 4 @, Ie fecond 
~4 0+ 1"" Ie troiliefine IQ). 
. Con/trut/jlJ11. 

la moitie de - 4 (des - 4 CD) cO: - %. .' 

Son quarré 4 
Au mefme aioutlé leproduiél: de 4 (des 4@)par 

Ie @ donné, qui eO: 9G 
Doooe lamme 100 

Sa racine quarré . i 0 

A la mefine aloul1:é - 2. premier en l' ordre,faiél 8 
~ diui{é par 4 (des 4 0) donne quoricnt & Co· 

Iution' . 1 

Et el1co~e pourroit on par l'origine des conO:rul.'lions 
de ce probleme(laq uelle origine nous defcriprons der~ 

1\ P 'VP2 . 1 \ p 
x = i; t 2I"~ ..:... 4a + q, x = {;; t 2 i~ ± 

601-

(Stevin forgets in the "Autrement" to square his pj2,ya (= '1). Case 3) is 
illustrated by x2 = 6x - 5, x =.1, x = 5; both roots are accepted since they 
are positive. Special attention is paid to the equation x2 = 12x - 36, x = 6, 
which we consider an equation with a double root, but for Stevin it is just one 
root instead of two, to be found in the same way as all others by the general mIe. 
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riere'ce probleme) former beaucoup d'autres reigles, 
des mefmcs conftruél:ions,& vielldroient toutes à vne 

_ mefine folution. Nous en donncrol1s deux {ur la que .. 
{lion precedente (qui Cc pcurroit auHi appliqll,er tant à 
la ditference precedentc,qu'ala filÎuante)en c.efte (orre: 
Lamoitiede-4(des-4®)ell -1 

Son quarré 4, qui diuifépar 4 tdes 4 8)) donlle 
, qllotient I 

Au metine aioufte le@ donn.é, qui eft 1.4,donne 
{omme 15 

~~~~~ 5 
De la mefme foubftraitl: la radne de J, (econd eri 

l'ordre,qui dl J, refre - 4 
<l!!i diuif'i: par la racine de 4 (des 4- @) 'lui eft par 

l."donne quotient & fölu(ion comme deffils - 1 

LÁutremenl. 
Racine de 4- (des 4- 8))eft 1; {on double 4,par Ie 

mefme diuifé 4 (des 4 (0) donne quotient I 
Au me(me aioufie Ie @ donné,qui en: 140donne 

(omme 2.5 
Sa racine quarrée j 
De la mefme (Oll bl1:raiél: la racine de I ,fecond en 

l'ordre,'ll1i efr I , refre 4-
~ diuifé par la radne de 4 (des 4- 0) qui eft par 

1, donne quotient & {olution comme deLIils 1 

Mais la premiere de ces [rois conftruél:ions dl: la plus 
commode pour cuiteL' computations radicales,qui re 
rencontrent fouuemesfois en la deuxie{me & troifief­
me maniere,lefquelles nous mettons, plus pour rendre 
noroirelescaufes (qui par l'origine apparoifteront) 
qu' autrement. 

As he explains in Nota I: though some call this an exceptional case, it is only an­
other application of tbe genera! rule. In No/a IJ Stevin explains how reasonable 
the case of two roots can be: iE it is asked to divide 6 into two parts of product 8, 
then both roots, 4 and 2 are solutions. 
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TROISIESME DIFFERENCE , 
DE Sl!COND TERME (9-.@. 

E~licAtian du donné. Soient donnez trois tenues 
(don ie probiemecels : Ie premier I @,Ie fecond 6 (f> 
- 5, Ie troifie[me I (9. Explication du requü. 11 faue 
trouuer leurquatriefine terme proportioneJ. 

CQTJjJrullioTl, 

La nloitie de 6 (des 6 (9) eft 
Son quarré . . : 
Au mefme aioufté Ie@)donné,quieft 
Donne fomme . 
Sa racine quarrée . 

3 
9 

-5 
4 

A la mefme a ioulle ~ premier en r ordre ,faiél: 
. pour maieure (olution . r 

Ou autrementfoubftrait1:lediél: l .. de 3 prernjeren 
r ordre( ce qui eft lepropre de cefi:e troillefme 

. difference, dont la raifon (era manifefie,par r o~ 
rigine dè ces conftiuétions fuiuantes)refte pour· 
moindre folution . I 

Ie di que & 5 & I ellie quarrieline terme proportie­
nel requis. DemonJlration Arithmerique. Puis que nous 
difons I CD valoir 5; erge parle 66 probleme, I @vau­

. dra 15,& les 6 CD - 5 vaudront aulli 15;Mettós done:' 
q ues foubs cha{cun terme fa valeur en cene (orré: 

I\]. 6®~S. I (D'J •. 
~5' 1J- . J. J. 

Et appertque 5 eftleur quatriermetermepropor-
tiond requis. . . 

',: ",' 

603 
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Mais que la folnnon I eA: auffi veritable, Ce demon": 

fhe par mefme maniere. Mettons [oubs chafcun [er­
me là valeur en cei\:e force: 

J@. 
J • 

10. 
I ". 

I. 
I. 

Et appert que I dl: leur quatrieline terme propor-
tiond requis. " 

·E 

A 

G 

N 

D 

vlu/re demonflrAti(JfJ Ge()metrique. 

M 

K 

] 

H 

L 
I 

F Soit defcript Ie 
B quarré ABC D, de­

noeant I @,ergoofon 
coflé A D (lequel 
prouuerons valoir " 5 
à la fin de la de.mon­
fl:ration) fera I (0. 
Puis foir produia la 
ligne D A, en E, & " 

C foit (Ome la D E 6 Pc 
I de A E, & A B, (oit 

del'ctipt Ie reébngle " 
A E F B, ergo Ie reél:angle D E F C (veu que D E ei\: 6, 
&D Cl Q)fera 6 (1): Ol"pl1isquelequarré ABC D, 
<lui dl: 1 @. dl egal à 6 CD -:- 5 ~ & que Ie reébngie ' 
D E Fe fait{ 6 Q), ergo Ie reél:angle A F !era 5. ~Donc~ 
ques Jes trois tCnlleS donnez cn nombres nous les 
3110ns ici en'grandeurs. a fçauoir ABC D I @"egale 
à D F6 ®-A F 5; EtADeftJa 1 (D. Or fai{ons 
rnaintenant la con/l:tuél:ion par ces grandeurs,fembIa­
bIe à laprecedente des nombres en cefte force: " 



- 150 -

DE L'OP!R.ATION. 

La moitie de E D 6, qui foit G D, fera 
Son quarrè G Hl D . 
Au mefme aioufl:é Ie - f donné, c'dl: a dire 

moinslc gnomon K LID G M, quifoitegal 
au reélangle A F 

Donnefomme pour lequarré M H l K 
Saracine M Kou G N el!: 
Alameline aioufl:é GD 3 premierenI'ordre,ou ell 

fon lieu G E h faia pour N E 5. Maïs A D cft 
egale à N E (Iequel fe prouue, loubfirahantA D 
5 de E D 6, refl:e A EI, qui multiplié par A B 
5, donne fon vrai pl'oduia 5) faia °doncques 

. pourAD 
Ce qu'il falloitdemonftrer. 

E F 

M H 
G 

A 
B 

D c 

5 
Mais s,ue la folurion 

1 efl: autI! veritable {è 
demótlre geoll1etrique­
ment ainfi: Soit de/mpt 
Ie quarré ABC D, de-
110tant I @.ergo {on CO­

fié AD. (lequel nous 
prouuerons valoir J à la 
Rn de la demon Rration) 
fera J (D. Puis fair pro­
duia D Aen E, & (oit 
toute la D E 6 • & de 
A E,& A B, foit defcript 
Ie reébngle A E F B; Er-

K go ie reélangle D E Fe 
(veu que DE efi 6 & 
Del (D) fcr:l6 CD. Or 
puis que Ie quarré A BC 

1 D,quidb (È,eftegaU 

;605 
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. 6 0- 5, & que Ie reél:angle D E F C fait\: 6 (D,ergo Ie 
reélangle A F (era 5 .0 oncques les trois termes donnez 
en nombres,notlS les auons ici en grandeurs, à fçauoir 
ABC D 1 (3), egale à D E F C 6 ® - A F 5; EtA D 
etlla 1 Q). Or failons maintenant la conl\:ruétion pat 
ces gr.1ndeurs, fem blablc à la precedente des noml:>res 
en ce ne forte: 

La moitie de E D 6, qui foit G D fera 3 
Son ql1arréG H ID· . 9 \ 
Au meline aioufi:e Ie - 5 donné,c'cA: a dire moins 

legnomon B KID G M,qui{oitegalaureél:an-
. gieA F .. "'""7 S 

Som me pour Ie quarté M H K B 4 
Sa racineM B ou G A el\: 1. 

La melllle {Otl bl\:raiaJe G D hpremier en r ordre 
refi:e pOl1l'A D I 

Ce qu'il f.1.11oit demonl\:rer 

NOT A I ~ O!!anr à l'exceptionqu'aucuns font en 
cene rroiÎ1efine difference ce ne doibt (à mon auis) 
point el\:re d'exception; veu que ~ous venons au vrai 
requis par generale rcigle, & par vne mefine manicre. 
Prenons peur exemplc, qtie les trais termes, defquels 
on requiert Ie ql1atrieÎme proportioner {oient tels: Je 
premier 1 @,Ie(econdI 2. (D- 36,le troHjefine 1 (D, 
&. [\irons enoperation, Cemblable Ha precedente en 
cefix: (one : . 
l:nnoirie de Jl (desI2. ®)efl: \ 6 
Son quarré ;6 
Au meline aioul\:é le@donné,qui el\: - ;6 
Donne{omme . 0 . . 

SHacincql1arrée O 
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A la mefme aioufté 6 premier en l'ordreJaiél: pour 

premiere folution . ' '6 
Ou autrement 0 cincquiefme en l'ordre foub-

, ftraiade 6 premier en l' ordre, reftera pour fe-
conde Colution . 6 

Et appert quecelui qui foiuera la generale reigie, ne fe-
ra en rien deceu. . 
. NOTA 1.~lqu'vn pourroitdoubter,queveult 
Ctgnifier la doublelolurion de cefte rroilieliriedifferen­
ce( qui fe peuuentrencontrer,comme cm aucuns exem­
~Ies liliuans en li~ diuer{es Cortes) & ~omment l:vne & 
l'autre pomraelhe bonne. Or comblenqllf! cecl appa­
roiftra alfez en diuer[es exemples d'algebre ftlÎuans; 
Toutesfois pour ceux qui ce. pendant pouroient eftre 
en dOilbte,nous en dirons;ici quelque cho[e. Pafons Ie 
cas, qu'il y a pr?pOr~ de partir 6 en deux partiestel~es, 
que leur prodUla [Olt 8~ On trouuera par la premlere 
maniere que 1'vne notribrerequis (era 4, & par I'autre 
maniere, re troJluerá 1. Mais que l'vn & l'autre lolu­
tion foit bonne, & manifeA:e. Car ft on dia que l'vn 
nombre eA: 4, doncques (öubftrai& 4 de 6,refte 1 pour 
l'autre nombre, le[quels 4ol}c 1 donnent produia (elon 
Ie requis 8, On ft on dia par la [econde maniere qlle 
l' vn nom bre eft 1, ergofoll blklia 1 de 6 refte 4 pour 
l'autre nombre, I~(quels 2. & 4 donnent Ie mdine pro.­
duiél: reguis 8. EnceA:e queftion doncql1es & {embla-
bles voit on l'vrage deceA:e double [olmion. . 

NOT A3" Nous poilrrions donner cxemples en la 
[econde & trOllie[me ditft'rence, la ou (e rencontrent 
nombres radicaux,comme naus auonsfüél: à la prece­
dente premiere dlflerence;. Mais vell que \:operarion 
eft en toutes trois la meline, commcil appert, & 

607 
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comme nous auons promis d'exhlber au commence­
ment de ce probierne, i1 oe (era point de meftier, 

DE L'O RI GIN EDE LA CON .. 
STRVCTION DV PRBCl>DENT I.XVlIl, 

PROBLl>ME. 

Nous auons amplement faiét aux conA:l'tl.éäons 
precedentes leurs demo~ftrations tant Geometriques, 
qu' Arirhmetiques; Mais encore n' elt [as notoire, par 
icclles l' occalion qui a faid: inuenter Mahomet [elle 
reigle. A fin doncql1es que la chofe {oit entendue par­
faid:ement nous la declarerolls par {es caufes comme. 
f'en{uit, 

Q!and @eA: egale à CD@, nous la pouuons redui .. 
re,en CD,egald@,& alorselt la valeurde 1 CD n~ 
toire par Ie precedent 67 probleme, & de. tdle redu· 
tHon, elt colligée la maniere de ladiéle conltruéhon 
commeapparo1ltra. Soit parexempIe: 

I@egalea -60+ 16. 
~ {Ollt Ie prèmier & fec. ond terme, de lapremier.c 

C::Orillruébon,de la {econde ditference; E[ aioul1:ons ·l 
cha[que partie 6 (9, & [eront 

. r(;+6(Degales:l 16, 
Rede mailitenant de crouuer quelque@, qui aiou .. 

flé :11 @ + 6 Q),que tel trinomie aie racine, qui {oit I· 

(9 +quelque@. Or pour trouuer tel nombre, il ne 
famque multiplier la moitie de6 (des 6 0) qui elt h 
en {oi faiét 9, & on I' aura (la rairon pourquoi Ie quar­
ré de la moitie du nombre de (D,elt touliours Ie@, 
qu'i! faut aiouner :l tel binomie, eft par cela manifefte, 
que Ie produiél: du nombre de G),qpi eft ici vnité,muJ...: 

Stevin shows how AI-Khwarirmi found the method to solvc thc quadratic 
equation, namely by completing the square. Though negative solutions are not 
admitted, negative numbers are used as elsewhere in L' Arithmétique: the 
equation x2 = 6x - 5 is written x2 - 6x = - 5, th en x2 - 6x + 9 = 4, 
hence x - 3 = 2 and - x + 3 = 2, or x = 5 and x = 1. The case 
that the coefficient of x 2 is not unity is also discussed. 
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tiplié par Ie@, eft touGours ~al au qua,rré de là.moi tie 
du nom bre de 0; Et qui cncore veul.'fçauoir pourquoi 
tel produiél: eft touliours egal au ql1arré,de la moitie 
du -nombrede 0; Qfjlmultiplie Ol (0 + quelque@, 
en foi~&facilement-verra la caure, es nombrespro­
cedans de l'operation de telle muitipHcation) Aiouftós 
doncques 9, à chafcune des egales parties,& feront 

1 ®+60+ 9;egalesà 15,- , 0 

Puis e~màhonsde cha[que partie raci.ne quarrée, & 
feront: 0 

_ 0 I 0 + ~,egatesà 5. 0 

Puis foubftrahons de chafcune partie ~, & fera 0 

I CD egale, ou vaudra pour folution 1. 

Et par cefte maniere, nolts pourrions foluer (OUS 

Cern blables exèmples;·Mais à fin q ue (elle inuentioll de 
valeur de 1 (0, {oit plus commode on l'a redige en 
ordre, & on en a faiél: vne reiglejconfideran ( d' ou nous 
procede teIl, valeur de I 0, & nous voions aperte­
ment, quO on aioufte toufiours Ie quarté du nombre de 
(!),au@,& quenousexrrahons de la làmme l"acirie 
qtiarrée, & que de telle racine;on foubLlraiél:encorc l~ 
moitie du nombre deQ),& pourtanr eG:ce,qu'onà ap-

o pliqué c~s chofes ainG en reiglede ladia~ con-
ftruétion. 0 

~nt à l'origine de la [econde conll:mél:ion, qu'il 
y a en cha{cune ditference, eIle eG: [em hlabld la prç­
cedente. Soient par exemple 4 @,egalesá ~ 4 CD-+:-
14, ql1i font Ie premier ,& {econd terme de la feconde 
conftruéHon, de la {econde differenccj Et aiol1ftol1s à 
cha{cune partie 40,& feron t 0 

4 @+ 4 0,cgales à i4· 
Rcfteinaintel1ant de trouuer ql1eIque@,quiaiouG:é 

'609 
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à 4@+ 4 CD, Ie trinomie aie radne, qui Coit ® ..,.. 
quelque@.. . . . 

Orponr Ie crouner.ilne faut qne multIplIer la mOl- . 
tie de 4 (des 4 (!») quieft 2, en {oi,faia 4,& diuikr Ie 
mefme par 4 (des 4- @) donne quotiem I, pour tel 
nomhre requis:la rairon pourquoil'on erouue tdnom­
bre touliours ainli,ell: notoire parce que nous en auons 
dia ei ddIils, Aiouftons doncques à ehafeune partie I 
&ferom . 

4@+40+ J,egalesá 25, 
Puis extrabons de chafque partie racine. quarrée, 

& lèront 
. ' lCD .... H, egales á 5' . 
Puis fouhftrahons de chafque parrie J.& (eront 

1 (D, egalesà 4~ '. 
. Diui{am doncques 4 par 2 (deu CD) on aura la va­
leur de I Q),qui Ct:ral;Et appen que de cefte operation 
eft colIigée la reigle de l'un des elemples de..1adiéèe 

, deuxie{me difference. 
Item ti l'on cOI1{jde~e, que nombre de multitude de 

® diui{é par Ie double de la radne du l10rnbre de muJ­
rirudede@, donne rouliours quotient @, Eluquel Ie 
quarré aiou llé au binomie;lui faiét trinomie, aiant ra.­
dne com po{ée de CD & @, on en colligera entore vne 
autre maniere. 

,Et par les choCes delfus diaes dl: atfes noroirè r ori .. , 
gine des aun'es deux differenées, romesfoisparce que. 
nous auons dia, qü'eri I'origine appertpourql1oi la 
troiGeCme difference a deux folutions, nous la declai. 
reroris. Soit I 0, egale à 60 - 5 :qui [om Ie premier 
& {econd tCl;rne de l'exemple de la troi'Ge[me differen­
ce, & fouh~rahons de chafcune partie 60,& [era 
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I 0 - 6 0, egale .i _. 5 

Refte maihtenaot oe trouuer quelque@,qui aiouft6 
à I @-'- 6 (D, Ie trioomie aie racine qui fait I (!:)'& 

quelque@,lemefme pour les raifons qw: dcffilS [era 9 
(a fçauoir Ie quarrê de - 3 moitié de - 6 de~":"" 6 0) 
Aiouftons doncques à chafcune partie 9,& [eront 

. 10-6 ®+9,egalesà4. . 
. Puis extrahons de charcune' pactie racine quarrée, 

& {era 
I CD":"" 3, egalel 2.. 

oU,autrement 
. . - 10+ 3,egale à1. . 

Caram:mt 1 CD - h comme"';"" 1 CD + ;. eit racl· 
ne de J @- 6 0 + 9; CJuand doncques nous ~o{ons 
pour racine I CD - 3 egale à 1, il faut aioufter a chaf­
cime partie 3 & 1 0 fera egale, ou 'vaudra 5. M ais {i 
nQus pofons pour racine - I 0 + 3, egale à 1,il fau· 
dra[oubll:rairedecha[que fartie 1, & re/leea - 10. 
+ I ,egale a o;Et aioulhht achafcune partie 1 (D,alc)rs 
(era I Q)egale ou vall:int I. Et eft lacaufedc la double 
folution,-à ladlél:e troiGefine differenèe par ces cho{es 
{i manife/le, qu'il n'ef!: rodlicrd'én fonner plus mot; 
Laquelleorigine i! faJoit dedairer.Condufion. Efiam 
doncques donnez trois .termes de(quels Ie premier @ 
Ie {econd CD @ le troifie{me nom bre algebraique quel. 
conquC! nous auons trollué leur quatriefme terme pro- . 
portiopel; ce qli'il falloit faire. . 
. NOT A. yoila achelléë l'iO\1cotion du ql1auieune 

terme proportionel iadis.praél:ilèe par MahometSen­
f~iuent celles d~ fes fucccfk.urs ; Mais auant que y. ve7 
mr nous defcnprons quelCJue theoreme' necdfaire a 

. leuIS operacions & d~monfirations ,que DOUS auoos 

611 
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colligé du theoreme de T artalia,defèript par Cardane 
chap~ 6liure ALGE B. & formé felon noftre:guife, ol . 

. noz demonftrations plus commode, commere1wr. 

THEOREME. 
S I on coupe 1me hgne dro~e en {ieu quelcon­

que;, Ie cube de toute Lt bgne;,feraegal aux 
Jeux cubes ;, des partiei:> ft) troiJfoiJ Ze [oude 
reélangle,contenu flubz...les deux parties :> & 
. toute la ligne. . . 

Expüc.ction dil donnl. Soit la ligne droiél:e A B COll­

pêc:ouquece foirco C. ExplicatiDtJ du re'luis. II faue 
demon-

F E frrer CJue 
;--------'-r-~ Ie cube; 
B 

al1X deux ~ ...
. ' ". ~ál~:J: 

. ,/ cubes de 
L' 0 AC~ & 

I C B~ & 

G 1-----.:--

A C B 

rroifois Ie 
K' folide re­

d:angle, 
contenn 
foubs A 
C,&CB 
&AB~ 

prepar.tion de la dtfIJonJl'.tion • .. ' ..• 
DefcIiuons de la ligne A B, Ie cube A 0 E B"qw 

Here begins the theory of the cubic equation. It starts with the Theorcm, 
taken from Cardan, Ars magna, Ch. VI, and called af ter Tartaglia. It is the 
identity (a + b) 3 + b3 + 3ab (a + b), geometrically demonstrated 
according to Cardan, by dividing up a cube AEDB by a plane CF parallel to square 
BE, then by a plane GHI parallel to the base AK such that HB =. CB, and 
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foircoupéparleplainCF,parallele au quarréB E,& 
puis par le plain G H I, parallele à la bafe A K, & ainli 
que H B loitegale.t C B, puis par Ie plain 1 N, parat­
Iele au quarr6 A 0 J &ainfi quc: HM [ojt egale à la 
H B Demonflratio11. 

Toutes les parties (ont egales à leur tour, 
Deuxcubes de AC, &ÇB,&lestroisreébngies 

contenl1Z (ol1bs AC.& C B,& A B,ou foubsleurs 
egales fOnt toutle cube de A B, 

Ergo lelliides parties (ont egales au cube de A B. 
L'afIomrtion fe prouue ainfi; Ie cube de AC eftce­

lui duque Ie quarré eG: 1 F, & Ie cube de C B ed: 
eH N.& lcs,trois [olides reél:angIes [om 1 H, & N F, 
& G C. (nous denotons par G C, Ie fólide reél:angle 
conGA:ant (oubs la (uperfice GC) Ie{quelles font les 
parties integrantes du cube A E. Maïs que le{diel:s 
rrois Colides reébngles, (Ont comenui foubz trois lig­
ne.~egalesà A C,C B.&A B, fedemonG:re ainfi: du 
folideL Hla H 0 eG: egale à laA C. & H M,àla B C, 
& G H, à la A B, & {emblable (era la demonG:ratioll 
des deux autres folides N F, & G C. 

1011 pourroit encore prendre les trois (olides reébn .. 
gles d' a ultre forte ql1e delIusjà fi.al1oir 1 C, & H F ~& 
N I.Nomdenotons par N I, Ie Lolide reébngle ronfi· 
ftam foubs la fuperfice N I.· .. . 

v1ppticalion des nombres 4UX grlln .. 

deurs ei ~errUf. 
Soittoute la AB qllelque n01l1bre comme 10, & 

AC foit 8. & Bel, ergo Ie cubede A C SIt. 
ErlecubedeCB 8 
E, Ie Colide reéblnglc L H 160, fon triple pour les 

613 

finally by a plane LN parallel to the square AO sueh that HM = HB. Then 
the cube AE is equal tó the cube on LF (L is sueh that OL = OF) plus the 
cube on CN + the three "solid reetangles" LH, NF and that on GC (henee iE 
AB is divided into AC = a, CB = b, then eube AE = (a + b)3 = a3 + b3 
+ 3ab (a + b) ). 
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. ~(Ois folidesredangles 486 
leur (omme .. 1000 
Egale au cu he de A B JO qui eft allffi .. 100; 
· . Condufion. Si doneques on coupevne ligne droitte 
en lieu quelconql1e;& e. ce qu; il falIoir demontl:rer~ 

Co R, 0 L L A I lts I. 

Jl apperr, que Ie quarté A B; eft ègal au quarréde 
A C, ;lUee Ie gnomon P 0 BA. . 

CORoLLAIiu 11. 

. 11. dl: nomire que Ie gnomon P 0 B A, eft egal au 
. quarré deC B,& Ie double du produittde A C, 
&CB. 

Co ROL L A I R, E I I I. 

Il d1:manifetl:e,que Ie nombre des [mis foIides re­
thngles LH, N F, G C. eft egal au nombre de 6 quat­
fez de A C, & 12. liglles de AC.. Par exem ple les 6 
quarrez de A C(veu quenous polons A C 8)fol1~ 3841 
&J 2. fois A C (aid: 96,quiauee ;84 faitl: 480: Et allili 
font 480lefdiél:s trois foliqes reél:angles. . 

COROLLAIRE 11 I I. 

JI eft euidenr,que le~ombre du cuhe deJa ligne A B, 
ëftegal,an nombreducubedeAC, &de6quarrezde 
A C,& de I ~ lignes A C,&du cubede C B. 

. . Car, Ie .nombre du cube de A B(po(ant pour 
'.B 10, & pout C :B 1, comme defTus) etl: iooo 

·Q!!iCeraegalaunombreducubedeA C 51~ 
Etde6 quarrez,de AC 384 
Et de I ~ lignes AC· . 96 
Er du cube, dé C B 8 
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Defquelsla (ommeeftauOi 1000 

COROLLAIRE v. 
11 appen, quele quarré de AB, excede auquarrl: de 

AC,ouPG.au gnomon POBA,d'ou{'en[uitque 
lixquari'ez de AB;excedentàlixquarez de AC,en 
f1XgnomonsP 0 BA,&c. . . 

PROBLEME LXIX. 

E St~nt donflet...,troiJ termei~ def'luels te pre­
. mIer Q) ~ Ic fecond CD.@,1e troiJiefme nom­
brc algebraique qiJelcorJ'lue: Trouuer leur qua;. 
trie[me terme proportionele 

® + @ NOT A. le binomie do fecond ter-
- ® + @ me donné de ce I,röhleme; fepeut ren­
, . ® -@ . contrer en trois ,litferences, à fçauoir: 

. lefqudles>tfois dHferencesnousde .. 
clairerons fepàreement. . . .. . 

PREMIERE DIFFERENCE DE 
SE CO}ol J) T.E R M E ® +@. 

. . 

Exp!;cltt;oll d"dollilé. Soienrdonnez croistermes f~ 
Ion Ie probleme tels: Ie premier I Q), Ie (econd 6 CD + 
40,lé troilietme I CD. > ExpU,,,;;on du requil.Il faunrou~ 
. uer leur quatriefme terme proportionel·· . . 

C'IIR'NflifJn. 
te quarré de la moicie de4b dormé,eft . "'OG 

Du mefme foubftraié\: Ie cube de 2. (tiers de 6 de· 
6(!» quieft 8 refte;91.,(a.racinev 392., qui 

615 

Prob. LXIX. This is tbe solution of the cubic equation of the form x3 = px + q, with the three cases ("differences"): 1} x3 = ax + b, 
2) x3 . = - ax + b, 3) x3 = ax - b (a, b positive, similar to the three cases 
in the theory of the quadratic equation). There > is no announcement that 
only one comprehensive ~olution for all cases will be given - this had to wait 
until the eighteenth and the nineteenth century.' In case 1) the solution is in the 
form 

x=V:+Y(!r (~y+V!-Y(-!-r (;y 
An exarnple is x3 = 6x + 40, x = 1Y 20 + i 392 + lY 20 - i 392. 
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3.iouft.éc à l.o~ moitie des 40 donnei 
faia ~0+.v391 

Sar:tcinecubiqueell: . .". Q) bino. io + tv' 391. 
A l~q~elle aioufté fon rdpondatit bi~omie .. . 

ddi,?lnacomme . ...1 Q)bmo. 10~"" 391 
Donne (omme .v' Q) bino. 2.0 +..1392. -t- ..I 

ct> bino~io-.v' 592. . .. 
Laquelleie di eftre Ie quarrie{me terme rroporrjon~l 
reql1l$.DemonJlration Arithmetique. Si Ia conuerfion du 
. mulririomie de cefte foIrition en nOmbre Arih. tuft le­
gitiInemét inuentée ('luand ilfera poilibIe eóme ki)cc . 
feroit fmgulicre. inuention, (eruant aurant aux proble­
mesfuiiians, comlne à ceftui ei; & Je trotluerions va­

,loir ",",par leque! rious poUUOllS faire demonftrarion, 
mettant foubs chafenn. termcfa valeur en cefie forte: 

1(1). 
6+ 

10.· 
4· 

4-
4· 

E~ appert què 4 eit leur quatriefme· terme pr~ 
poruonel. . .. 
~nt à .1"addition, que nous auons dia generale, 

par Ie mOlen du mtórtme du 2.4 probleme; à fçauoir 
quemultiplianclequotient des deux racinescubiques 
plusvn; par lediuifeur; Ellc ne nous f.'lille en rien~mais 
parce que les parries (ont incommen{urabIes, à la6n 
nous .reuie~:tnent les mcfines deux racines cllbiques 
des bmotrues donnez. . . 

Prep4rllûon ti a"tre Jemo11J1r alioll 
. .' Geomuri'l"e.· . 
Soieot àla 6gure du theoreme deuant ce 69 probie ... 

me fc:lonla precedente operation ,deu'!: cubes L F 2.0 

If x = 11 +v, then· Stevin knows thatu + v = 4, but has no way of 
reducing 11 and v 50 as to obtain 4 (though, as he observes a little later on 
in the book,he can approximate to 4 as closely as he likes by evaluating the square' 
and cube roots). He proves the answer, as in the case of the quadratic equations, 
first by direct substitution . of x = 4 in the equation ("arithmetical demon­
stration"), then by using Tartaglia's theorem on the division of a cube into 
sections ("geometrical demonstration") . This amounts to the following: 

since u3 + v3 = 20 + v' 392 + 20 -v' 392 = 40, and uv = ]Y"40 - 392 = 2, 
x3 = tl3 + v3 + 3uv (u + v) = 40 + 6x. A second example is . 

13,/ 13/ 
x3 = 12x + 46, x = V 8 +v'O + V 8 + 0 = 4 

I 



- 162 -

. . DB ~'OPER.A.TION. . 501 
+"~92.,&CHN 10-.v~91,leurforrimeeft40,; 
& leur prodllÏéI; 8; Doncques Ie cofté D' F ,ou A C,faitt: 
lil <ID bilW. 10 -I-.v Hl. & I~ collé CB,faiét.41 Q) bi­
no. ~O~ ,v ~9i, lefquels derix eoftezAC,&GB, 
aiouftez;font póur Ie cofté AB,dri cube A E,,"; @ bitio. 
10+.41 ~92.+.v <IDblno.lo-V 392.. 11 faludc-·, 
monftrer,que toutIe cube'A E vaudl'a6 ®+40,qtii 
eftánc iàjét nous aurons Ie re-}uis, cir (. on demon fire 
<iue Ie. cilbe qui eft A E, de I CDA B ..; Q) bino. 10 

. +V391+VQ)bino. io-.v~9i,vatit6·CD+4o; 
Doncques on conclurá par la renuedè raifdn.que du 
CU:~ A E 6 CD + 4-o~ la I ® A. B vaudta.fl' Q) binó. 20 '. 

-f-V 391 +.v'Q)bino. 10 - ti 391, & parcon/è~· 
quene i Q)vallant6 ®+40.qu'alors i ®.vaudriul 
Q) binii.10+.v 391+041 Q)bino. 2.0-41' ~92" 
btmötUlr41;on.Lèproduiél: de AÇ .v !Jjbrno. 10-+ 
lil ~91;parC B.v <ID b;no.lo-,.('391~eft (par Ic 40 
probleme) 2, poitr la fuperfice G C,parquoi la: {uper~,' 
nce M 0 [era auffi 2. <lui multipliée par I ® G H' (car 
G Heftegale à I ® A B) .donne proouia poUI Ie foli~ 
de ,reéta,ngle LH 1 ®, & feinbIablénient (erontIes 
deuxColidesretlanglesN F;& G C.auffi chaCcun 1 CD, 
&tous trois'enfemble feront 600. Item les deux cnbd 
LF;&CHN(vetiqqelèutscofteilont camme de[~ 
ftis)font en{emble 40; doncq~lés tOut Ie cube A E,faia: 
6®+40; Ergo, &c. ce qu'il falloir denionfttet .... 

NOTA. Il auienc ,aucunefoisque les racines cllbi­
'lues de I' operation véillenc nombre Arithmetique ,deC­
quels l·operatic:>n peut eftte la r;nefine',comme delfus. 
Parexemple IQ) vaut 11 <D+16j Ik on requieltla . 
valeutcle I <D. . 

617 

There is an "imperfection" for certain cases, which 'Bombelli has solved with 

his pluj de moins and moins de moins, in our notation + V - 1 = .+ i and 

- V - 1 = --:- i. (This is the so-called casus ineducibilis, where (: r < (~-) \ . Stevin's example· is x3 = 30x + 36,. x = ~ 18 + 26i 

+ ~18 - 26i; Stevin writes for 26i: "+ de - 26"; and for - 26i: "- de - 26". 
He then writes: 

"Now, if by means of the numbers of this sol ut ion we would know how 
to approximate infinitely closely to 6 (because that is precisely their value), 
as is done with the numbers of the solution of the previous example, then 
certainly this solution would be in the desired perfection. Cardan also 
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Co"Hruflioll. 
Ie quarré de la moitie de 16 doriné, eR: 64; dll 

mefine foubfiraitUecube de 4 (tiets de n. 
des Il. CD )qui eR: 64,refie o,fasacine4l'o,qui 
aioufiéeà 8, moitie de i 6 donné, faiét 8-+-
..; 0 fa racine cubiqueeR: . .v (]) binD. 8 +111'0 

A la'luelle aioufié [on re(pondant binomie 
dihointl: COIl1me ..; Q) binD. 8 ~..; 0 

Donne (omme pour [ó!ution . . ,v (]) bino. 8 -+-
. "/0+ ,./ Q) binD. 8 -I- .va. 
Qill vam 4. Et ainfi d'aurreslèmblables; Nous appel~ 
Jons eed racine cubiquc de binOlllie, non pas que ve:' 
ritablemenc ille Coit;Mais à fin de demonfirèr la gene­
ralüé de l' ordrc de la carifiruétion. Cdl:enore foit alt/u 
pour. a~ertiaèment . :lux prohleriles liIiuans.· Ia oulé 
lèmblable poutroiraueniq Car de defcripre diuer[es 
reigles ( comme fonc auculJs) de ce qui Ce peut faire par 
vne reigJe generale, il rem bIe inutile. . . .. 

DE VIMPERFECTION QY.'IL·Y A 

ENe f. S T E PRE MIER E D I F F ERE NeE. 

11 auienten aucuns exemples de cefie ditfereDce,que 
Ie quarré de la moirie du @ donné, fera moindre que 
le cuhe llu tiers.~u nombre de mulmude de ® donnée; 
D'ou Penli.lit qne Ie meune cube, ne Ce. pourra [ouD­
frraire d'icelity quarré, comme vent la reigle dela pre­
cedente conll:ruétioDj de [orteque cell:e premiere ·cJif­
ference· (enfemble aucuns exemples des problemes 
fuiuans,qui Ce conuertilfent en icelle)ell:encoreim­
parfaiék Rafael Bombelle la fobie par diétion de 
plf11 de mD;ns & mDins de moins en cefte force: Seient les 

puts some examples in his Aliza") pertallllllg to th is matter, but not 
general ones, 50 to say feeling his way, by which af ter much work one can 
of ten get nowhere. As to myself, I consider it useless to present here 
similar examples. The reason is that what cannot be found by means of 
a certain rule seems unworthy to take a place between legitimate pro­
positions. On the other hand, if same problem can be solved in this way, 
then Good Luck deserves as much credit for it as he who carries it through. 
Thirdly, there are enough legitimate things, to wit an infinite amount, to 

') De Aliza regllla, I I I pp., in Cardan's Opus 110VII1I1, Basiliae, 157°; the term Aliza 
appears already in the Ars magna, f. 3 I V., also in connection with the caSt/s irredtlcibïlis. 
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trois term es domez, defquels on l'eqllÏèrt Ie quatrief­
me proportionel, tels:le pretnien (1). le{econd ;ó (!) 
+ ;6, Ie troiliefme I 0. ' , 

Cinnrll&lj,nfem"la"le ti ta precedellu. , 
Lequarrédela'moitiede ~6 d9nn6ell: ~24 
Du mefme foubftraifr Ie cu~e de 10 (tiers de 

,', 30 des ~oCDdonnées)quiell: IOOO~ relle 
, - 6 7 6,fa racine + de - .2.6,qui aiouft~ 
à 18, moitie des ;6 faiél 18 -t- de -16 

Sa racine cubique ~ Q) bi~. 18 + de --16, 
Alaquelle aiouftéfoQ refpondant binomie 

, difioinél:, commç , ,,/ <IJ bino • .I 8 -de - 16 
Donne fomme& folution .v' Q) bino. J 8 +de-16 , 

+ t/Q)bjno.I8-de-.' '16. , 
01' fi par.les nombres de celte folution,I'on fceuft ap­

pl'Ocher illfinement ct 6 (car ils vallent precifement au­
tant) c,?mrrte on faifr par les nombres de la (oilltion~ 
du precedent premier exemple, certes cellc difference 
Ceroit en fa defirée parfeéHon~ " . 

Cardane met auffi en {on Mi%-A quelques exemples~ 
{eruans à cefte matiere,mais pas gencraux , ains à ta: 
frons, par lefquels apres grand trauail, on ne peut fou­
uentesfois rien effeéhter. ~al1t à moi, i~eftime inutl­
Ie cl.' en efcripre ici de femblables; La rai{on cll:,que ce 
qui ne fe peut trouuer par cenaine reigle,(emblo indi­
gne d' auoidieu entre les propofitions legitimes.D!alJ­
trè part, quede ce qui [cfolue en tèlle maniere, la Foc­
tune en merite ,autanç d'honneur, commel'etlicient. 
Au tiers, qu'ily a alfezde maticre legitime, voireen 
infini ,pour renexercer, fans foccuper, & perdre Ie 
tem ps, en les incettaines: pourtantnous les pafièrons 

619. 

work on without any need to get busy, and to lose time, on uncertainti~s; 
therefore we shall let it alone. Those who like such examples can do wlth 
them what they please." 

It may be noted that by the theorems of De Moivre an~ Euler, discover~d 
in the 18th century, Stevin's criticism; that Bombelli's expressIon of the roots In 

terms of imaginaries could not provide us with an approximation to the real roots, 

has been met. In our particular case'~ 18 + 26i = V 10 (cos ; + i sin ; ), 

, - ex 
tan a = ~~ Ca <90°), hence the root x = 2 V 10 cos 3' 

In "On ~he origin of this difference" Stevin shows in a geometrical way how 
\ 
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outre. Ceux aufquels plairont tcls exemples, ils en 
pourront faire .i leur plaifu:.. . . 

DE· L'O Rl GIN E DE CES T É 

PRE MIE RE. DIP PER ENe E. 

L'origine de la precedente conftruélion apparoilbl 
Ia figure du theoreme deuant ce 69 probleme en cefte 
forte: Veu qu'il y a propore, que I Q) qui foit A E, aft 
egale à 6 0 + 40, & que l'on defire lçauoir la ,valeur 
de I CD A B, nous difrribuons ces deux parties, comme 
6(!),&40,à lesparties integrantesdu cubeA E,& 
pofons que les deux cubes ,omme L F,& eH N,fQnt 
40, & que les trois {olides reébngles comme L H.N F. 
G C font les 6 CD; Doncques chafque {olide reébngle 
fera 2. 0; à fçauoir la tierce part des' <D; M ais la 10n­
geur de cha{que {olide reèlanglc: efr I Q),à fçauoirle 
~fié i.tu cube A E : Diuifédoneques Ie (olide 2. (!),par 
Ion eofré I 0, donne quotient 2., pour vne fuperfice 
commeA P. EfrantdoncquesIafuperfice AP 1,i1 fauc 
què A C, multiplié par P C, face 2.; Mais AC, & P C, 
fontlesdeuxcofrez des cubes L F,& C HN,qttifonc 
enfemble 40 par rhypotheCe.: Ergo les nomhres de 
AC,& P C,(onttelsque leur prodiliél:efr 1,& la {om. 
me de leurs cubesefr 40,Mais C B,efr egale à P C,ergo 
les nombres de A C & C B, [ont rels leur produiél: eft 
2., &Ja (omme de leurs cubes efi 40. 
~nd doncques nous aurons trOl1uez tels deux: 

nombres. la lamme des mefmes(veu queAB,eft la 
fomme de A C & eB) fera la requife valèur de I CD 
A B •. Et pourrant di(ons nous en cefre premiere diffe .. 
reoee parreigle g~nerale,que quaod deux oombres 

, multipliez, donnent pour produiél: le tiers du nombre 

the sölution of- x3 ==. ax + b has been obtained. In algebraical terms, it amounts 
to this: take x·= u + v, then u3 + v3 + 3riv (u + v) = ax + b = 
a (u + v) + b. Take a = 3uv, b = u3 + v3, which gives two equations 
for u and v, ,which can be solved according to the 7th question of' Prob. 81, 

that is, substitute v = ~in b = u3 + v3, which gives aquadratic equation for u3: 
. . 3U . 

u6 = ~u3 - (~~) 3 = O. Hence u = : ± y (~_) 2 __ (;)'. 

T~~e the root with the + sign. Then v = 3: = f-:---'--y-;=(=:==)=z=-==(==;=)=':-. 
The equation x3 = 6x + 40 thus also solves the problem: to find two numbers 

.11, v such that their product,be 2 and the sum of their cubes be 40. 
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de multirude de la ® donnée ~ & 9ue la fomme de 
, leUIS cubes eA: egale au @ donne,' que la Comme. 
cticeilx deux nom bres (era la valeur de I (9. Q!! eA:ant 
ainli nous metterons vne qudüon telle: Trouu,ns dm:: 
nombres tels que leur protluill (oit 2(qui ell: Ie tiers de 6 des 
~ ®donnez) & lafomme deleurscuhes 40 (quieA:le40' 
dOWlé) Etell:cefre la 7 quelüon du 8 I problernc, par 
l'operation de laquelle il, appert eA:re cqlligée la reiglo 
de la conllruéöon precedente.Laquelle origineilnous 
falloit declarer. . '. . . . . 
SEC 0 N D E D I F F E R B N C .E D E 

SECOND TERME -@+@. 
. Explication du donnl.'Soienidonnez crois termes fe­
lonIe probleme, tels: Ie premier IQ),le fecond-6@ 
+- 2.0, Ie troiliefme I <D. Explication tlu requiJ. Il faut 
crouuer leur quacrieCme terme proportioneL 

C onj/ruilion. .' 
te quarré dela moirie de 10 donné eft . . 100 
Au mefmeaiouftélecube de 2. (tiersde 6 des 

(I (9) quidt 8~faid: 108,(a radne qnarrée 
eA:iV 108,quiaioull:é à 10, moitic deS2.o 
donnez.faid:· ,.1108+ 10 

Saracine cubiqueeA: , . .vQ) b'~o . .v 108 + io 
De l:iquelle (oubA:raiél: fon rerpondant . 

binomiedifioiné.l:comme . N" ®bino:'vI08~ io 
larell:e fera ,.; Q)bino.NI08+ 10,-..vQ) 

bino.1tI' 108 - 10. . 
Laquelle ie·diefire Ie quatriefine terme propoI1.io­

nelrequis. Demonflration Ar;,hmer~ue. La folunon ei 
ddfuspourvaleurde I®vaut 1, menens dc;>ncques 
par Ie moien du 6.6 pIobleme, foubz chaCcun terme fa 

. valeur en céfte forte: 

.621 

The second case ("difference"): x3 = -ax + b iss~lved b~' nieans of 
thé formula ' ,. '. 

X =l/1/(~\2 + (~)3 +!...:._ l/l/(~)z + '(~)3'~ "!:...:..·ExamPle.: V V 2) 3 . 2 V V 2· 3." 2 . ', 

x3 =- 6x + 20, x = V VlOS + 10 ~'1Y VlOS~ 10, which 

must be equal to x = 2. This is again verified by substitution and geo-
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3U 

J@. 
8 •• 

L 1l u. tlVlU J)'.ÁR.I TH. 

-6(;l+10. J (D. 
. 8. 1., 

1· • 

;. . 
. . ~t appenqiJc1 dl: leur quatrieCruè terme pro· 

ponlonél. . . .'. . 
Preparalil" ti aulre JemlJfJjlratilu 

Gelmttrlf/ut. 
. SoietJt a la Ggure du theoreme deuant ce 69 probl. 

lelan la precedente operation,deux cu bes A EAI 108 
+10, & eH N .til 08 - 10, leur difference (qui eft 
Ie cube L F, auee les trois (olides reélangles L H, N F, 
G.C, }d1: 10,~ leur pr, oduiél:8;Doncques!e cofté AB,. 
fata: 4/ Q) b",~. 4/ 108 + 10, & Ie cofl:e C B ,fI' Q) 
z,~no;.fI' r08- 10; Puis foubfl:raiél: Ie cofl:é C B,du ~o­
fté AB, refte poUl" AC, cofl:éducube L F, ,f/Q) binD. 
~108+Io-4/Q) binD • .vl08-IO· Ilnousfaut 
demonftrer, que Ie cube L F, vauàra':""6.CD+ 10, 

qui dlant f.liél:,nou~ aurons lerequis,car ft on demon­
f1:reque Iecube(quleft L F)de 1 (i) D F. ou A C fI Q) 
fin".:V I 08 + 10 - -ti Q) b;nD~ V 108 - 10, vaut-' 
6 CD +10: Doncques on conclura par la renuer{e rai­
fon,que du cnbe L F ..:.:.::. 6 <D +- 10,ta I CD D F ou ~ C. 
vaudi'a ,f/ Q) bin" • .v 108 + 10- 41' Cl) binD. AI 108 
~ 10. Et par confequent 1 Q) vallant - 6 CD + 10, 
qu'alors I (ü vaudra V Q) binD • .v 108+ 10-41' (1) 
bintJ • .v 108 - 10. Dem""nrlftiDn. Le pr()duifrde AB 
. 41 ® binD • .v I ö8 +1 0, par C Bv QJ bin". All 08 -:­

.JO eft 1 (par le40 probierne) pour la {uperfice G B, 
parqnoila Cupedice LO fera auffi 1,qui mu:1tipli.ée par 
J <DH 0 (cu· H 0 e(regale à I @AC) donne pro.­
duia pour Ie {olide reclangle L H 10,& (emblable· 

metri~al demonstration, ~d "the Origin of this Difference" is geometrically 
explalOed by a method whICh amounts to this: let x = u - v, then u3 - v3 + 
3uv Çu - v) = - ax + b; take a = 3uv, b = u3 - v3 ; this pair of 
equahons can be solved according to the 8th question of Prob. 81, that is, by 

means of .the quadratic equation u6 = bu3 + (;) 3 • 
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ment (eront les deux folides reé\:angles N F & G C 
,chakun 2. (D,& tous troisenfcmble feront 60, au 
mefmes aioufté Ie cube L F,font par la preparation 2.0. 
des mefmes autrefois foubfttaitl: les trois folides te­
tl:anglès \>'allans 6 CD reftera Ie cube LF vallant-6 ® 
+ io. Ergo,&e. cequ'ilfalloitdemonftrer. . 

DE L'OR I GI NE DEC E S TE 
5 E CON D E D I F f' ElÜ NeE •. 

. rorigineAe la preeedente conftruéhon, procedc 
(comnie ceUe de la premiere difference) de la figure, 
du.theoreme;deuant Ce 69 probleme,encefte (orte: 
Veu qu'il y,a: propofé,.que I (1),qui foit Ie cube L F, dl: 
egale à - 6 Q) + 10, & que I'on delire fçauoir la va­
leur de I ® D F, ou A C,nous ditlribuerons ces deux 
parties,comme~6 CD+ 2.o,ainfi: Pofons quelecu~ 

· he L F~auedes trois (olidés reé\:angles LH. N F. G C, . 
foit 10~& que le~ trois folidcs reé\:anglesfoient 6 <D, & 
demeurera,felonl' hypothefe, I (1) L F vallant - 6(!) 
+10.0rpuis,quc les trois folides reé\:angles fOnt 6 <D, 

· doncques ehaCqûe folide re~hingle fera 2. <D; Maïs la 
largeur de ehal<,ue Colide reé\:angle eft I <D, à fçauair Ie 
cofté du çube .L F, oubien la ligne HO, Diui(e done ... 
· ques Ie folide 'L H 1 (D, par [ollcoL1:é HOI' (D, donne' 
quotieoc'l ,pour vne fuperfice'Comme L O,OU AH; 
Or eL1:ant la Cuperfice A H 1, il faurque·A B, multiplié. 
par BH,faceauffil; Mais A B. & B H, font les deux 
collez desrubes A E, & C HN,defquels la ditference 
ca 10. car leur differenceeA:Ie cube'L F, auedes trois 
[olides reé\:angIes, qui tous enfem bie' forit 10 par l'hy­
p6the(e: Ergo lesnolhbresde AB,& BH; [onttel!, 
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<lue leur produiél: eft 2., & la difference de ·leurs cuhe$~ 
efr 2.0; Mais C B ell: egale à B H; ergo les nombres de 
AB. & eB, font tels,que leur produiél:eft 2.,& la dif­
ference de leurs cubes cft 2.0; Q!!and doncques nous 
aurons trouué: tels deux nombres., la difference des 
mefmes (veu que A C eft la differenre entre A B & 
eB) lèra la requilè vàleurde I CD AC: Et pourcant 
nous di(ons en cefl:e Ceconde difference pat reigJc ge­
nerale; que quand deux nombres multipliez, donnent 
pour produiéè Ie tiers du nombre de multitude de la 
CD donnée,& que la differencede JeUl"S cubes,efregale 
au @> donné,ql1'alorsladiffcrenced'lceuxdeux riom­
bres, fera la valeur de I 0. <l!!!. efiant ain1i nous met­
terons queA:ion telle: Trouuons deux nombres tels, que 
leur produiét [oit 2. (qui eft Ie tiers de 6 des 6 ® donnez) 
& la difference de leurs cuhes 20( qui eA: Ie 2.0 donnt) Et 
cfr ce fie la 8 quell:ion du 8 J probleme. Et appert que 
par r operation de la mefme, eftcolligée la reigle de la 
con firuéHon precedente. Laquelle origine il nous fal-
loi t declarer. . 

DI F FE R EN eET R 0 IS I ES ME 
DES E CON D TER M E CD -@. 

Explic4t;on du donné. Soiellt donez trois rermes fe­
Ion Ie probleme, tels: Le premier J Q:l. Ie feccnd 1 (!) 
-6,lecroiûeCme I CD. Explication du reqUÏl. nfaut 
trauuer leur quattiefme terme proPOrciODel. 
. . C01JRrué/ion. 

On mettera (pat reigle) + au lieu du - donné,de 
. (one que I Q),lè po[era egale à 7 \D + 6,dcfql1els 

la v ,lleur dc I 0,par la precedente preliliere dif-
erence, ei! "auquel.appliqué Q) (era ; ® 
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Et Ie quarré dudiél: 3, efr 9, qui foubfi:raiél: dU7 

(des7®donnez)reA:e -2 

Puis I @(parreigle)donne ; CD (premier en l'0r­
dre)-2. (Ceeonden l'ordre) combien I ®? 
faitt: par Ie 68 probleme . . 10U [ 

Ie di que autant 2. comme I eA: Ie quatriefme terme 
proportioncl requis. Demonftration Arithmet;que. Met­
[ons par Ie moien du 66 probleme, foubs chafcun ter­
me la valeur, en eefl:e fotte: 

IQ). 
8. 

IQ). 
I. 

Premiere Jo/Nlioo. 

7®-6. l(!). 
8. 2.. 

Seconde {olNtÎoo. 

70-6• 10· 
I. I. 

2.. 

J. 

I. 

E.t apfert q?e.2 ou 1 eA: leur quatriefmeterme pro. 
ponloDe reqws. 

DE. 1'0 R I G·l N.E D E CC EST E 
TROISIESME DIFFERENCE. 

A fin de declaircr premiercment .en general cefl:e . 
origine, faut fçauoir,que nous taehons d'aioufl:er :l 
ehafquepartie des egales parties ?onnees, vn mefme 
nombre, tel, qU'alors diuHèe cha{que partie par quel­
qûe eOlU m lin dil1ifellr, qlle les qllotiens foient@ egale 
à CD@, de(qllels la valeur de I CD, [era notoire pade 
68 probleme, dom nous dirolls maintenant plus par ti­
culierement en eefl:e [orte: . 

The third case x 3 . ax - b is reduced to the first. Let x = p be a root 
o~:~ = ax + b, hence p3 = ap + b. Then x3 + p3 = a (x + p); 
dlVldmg br: x. + p we 'get x2 -. xp + p2 = a, hence aquadratic equation 
for x. (!hlS IS also to be found In Cardan). Example: x3 = 7x - 6; since 
p = 3 IS a root of x3 = 7 x + 6, we find x2 - 3x + 9 = 7, or 
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. ~nd nous diuifons IQ) + qudque @, par I 
CD +ql1elque @, eftant ce diui[em' commen[ura .. 

- bIe au nombre. à diui[er, il ell: notoire, qu'i! en [or­
nra neceaàirement I~"";" qudql1e CD -+ qud .. 
'lue@. n appert auffi par Ja mefme diuilion ~ que 
Je @ du nombre à diuifer. fera.touliours Ie cube du 
@ du diuifeur, pourtant il faut quele nombre qlie 
nous aioufrerons à chafcl1ne partie , [oit Je cube. du 
@, -ql1'il nous :faut crouuer, pour appliquer à la I 0. 
Au [econd il efr manifefre. que . pour diuifer les 7 CD 
- 6 donnez & + quelque@,par J ® -+ quelque @~ 
ainli que Ie quotient [oit @~ iJ fera nece1faire (comme 
vn charenn pourra facilemcntveoir par rexperience~ 
en toutes ~el_les diuilions) 'Jue l~ quotient mulriplié par 
Ie@.dudlUifeur;Ieprodulét folt egalau @ du nombre. 
à diuifcr, dont il apperr, qu'il nous faut auoir quelque 

. nombrede cellequaliré: Trouuons 'Vn nombre eubique'lui 
~ueç- 6 (pOur Je - 6 donné) filet IIutllnt,eomme leeo­
ftetlutli[tcube,multiplié P4' 7 (7 des 7 ® donnés) Qill. 
ellla ge~ quellion dli 8 I probleme, & aEpert par la 
mefine, que Je nombre re9uis, qu'il nous faudra aiou­
llerácha{que partie don nee, fera 1. 7. duguella racine 
cubique 3, ell: Ie nombre, qui faudra ellre aioufté à Ja­
diéte 10, pourauoir lediétcOinmun diui(eur,ql1i [era 
1.0+;. Aioullons doncques .2.7 à chafque partie 
des egaJes parties données (qui eft à I Q.l, & à 7 ® -
6) & .. . 

r Q)+.2.7. fcront egales à 7 0+ 2.1. 

Puis Jiui[ons chafque partie par Iediél commun diui­
feur J (ij + 3, & par Ie 50 problemè~ 

I@-; ®+9,ferontegalesà 7. 
Le[quels reduiétes; J @J leraegaJe à ~ ® - 2., de[ql1e1s 

x = ·2, x= 1. The root x + p = 0, in this case x = - 3 is not considered, 
though Stevin is aware of it later (in his remarks o~ negative roots af~er Pr?b .. 
70, Art. VII). Reference is made to the 9th questIOn of Prob. 81, 10 wluch 
the equation x3 - 6 = 7x is solved: x = p = 3. There is also a special 
demonstration, in algebraical terms, that (x3 + 27) : (x + 3) = x2 - 3x + 9. 
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(par le68 probleme)1 Q)vaudr31,pourColutioncom-
mede(fus. . 

Mais pour demonfirer que ces chofes Cont I'origine 
de ladifre conftruéhon,auife que Ie - 6 donné deuiée 
au (ufdia9 exemple dU~1 probleme, apreslaredu .. 
aion faiae, à eftre + 6; pourtánt nous auons diél: en 
la precedeme conftruél:ion, qu'on mcttera par reigle 
-1-, au lien du - donné,& que felon rels termes(parce 
queaudiél:9 exemple,l'on trouuoitlavaleurdc I (0. 
efiant 1 Q)ega1cà7®+6) 1'011 prendra la valeur de 
I (i),qui ea: ~. 

Mais pour clairement demonftrer la refte, nous 
metterons iei les charaél:eres de la diuifi'On, qui re fai­
(oit de I Q) -I- 2. 7, par I CD;- Jo parce que Ie fuiuant 
en depend: en cefie {orre: Or nous VOiOllS que Ie (u(-

. diél: h valeur de I 

fjCD ® fetrouue deuát 
-1"® la 0, de ce quo-

.r <J) -f-.z: fJ (t ® - 3 ® + 9 tiem.·& Ie dernier 
r@ + 1" . nomhre du mer. 
Ir ® -I- 1" ; me quotiem (có-
.r 0 + 1" me iei 9) ea: touf-

. iours Ie quarré de 
Jadiae valeur del ® (comme ieidq) Puis il aF" 
pertauffi en la redllaion cide(fus,de I@-30+9 
egales à 7; en I @egaleà; (1)-1, quel'exèes-1-
dudiék 7 (qui efi Ie 7 de 7 Q) donnés) pardeffils Ie 9, 
et! toutiours Ie@ dt:s demi ers termes egaux. Et p:lrce 
que ced eft ainfi perpetue1 eIUOUS exemples; nous de. 
lai(fons ces laborieufes computatiOris, & Ie compre­
nons en vne reigle plus briefue, comme ladiüe con­
ftrufrion!demonfire. Laquell~ origine il nous faJloit 

627 
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declairer. concluJion. Eftant doncques donnez ttois 
termes, de(quels Ie premier Q)',le fecond Q)@,Ietroi­
liehne nombl'e algebraique quelconque, nous auons 
trouué leur quatriefme (erme proporciond; ce ql1'i! 
falloü fairc. 

PRO BLEME LXX. 

EStant donnez .. .' troil termes :J defquelr lc pre­
. mier Q\ Ie fecond @ @:J Ie troijiefme nom­
bre atebraique que!cónque : Trouuer leur qua. 
triefme terme proportionel. 

NOT A ie binomie du fccond [erme donné de ce 
J>robleme, fe peult rencontrer en [rois differences à 
~aupir: , 

@+@ 
-@+@ 

@-@) 

lefquelles [rois diffel'ences nous auons 
reduiél à vne me[me maniere d'opera­
rion,Iefquelles nous defcriprons fèpa-, 
rement pour plus grande euidence~ en 
cell:e forre: 

PREMIER.E DIFFERENCE DE 
SECOND TERME @+@. 

Explication du donné. Soient donnez ttois [ermes 
felon Ie prohleme [els: Ie premier I Q), Ie [econd 6 @ 
+ 4oo~ Ie ttoifiefine I CD. Explication du requi4. 11 
nous faut [rouuer leur quattiefine terme proportionel. 

NOT A. Cefte conll:ruilion fe peut faire en deux 
forces; Vvne procedact d'origine à laquelle [e faid: 
conuemon des termes donnez, en Q) egale à ® +: @. 

Prob. LXX. This is tbe solution of the cubic equation of the form x3 = px2 + 9, 
again with three cases: 1) x 3 = ax2 + b, 2) x 3 = - ax2 + b, 3) x 3 = 
ax2 - b. The first case, x3 = (tX2 + b, is solved in two ways: a) ,by means 
of the formula (explained in a more complicated way than is strictly necessary) 
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l"autIe en ® egale à - Q) -+-@.OI quand ~ en ega­
le à CD +@, aiors ia valeur de I ® Ce trouue par la. 
premiere difference du 69 probleme: Mais quand reUe 
folurion ne fe pourra faire paricelle, pourlesraifons 
que nous en auons diél: à la melinc differéce,alors ne re 
J>ourra auffi faire, par [elle maniere)en cefte premiere 
àifference; Pourtant on la pourra (oluer par ladide 
deuxiefme maniere, à fçauoir. procedanr de reduétion 
en Q) egale à- CD -+- @; Laqtielle en generale. Par­
quoi no us defcriprons les manieres romes deux; Et 
}>remierement la conftruél:ion procedente de conuer­
fion en Q) egale à CD -+- @ comme {ienfuir. 

CQTJfiruélioTJ. 
le riers de 6 (des 6 0) en 1. 

~ mulriplié par fon double 4 faiét 8, au meC-
me aioufté Ic quarré de 2. premier en i"oldre, , . 

· faiét Il. auquel appliqué CD fera Il.e!) 

.Puisde 400 donnez foubftraitl:iecubede l pre-
· miereni'ordre, ql1i eft 8,rcfte 391. 
Au meline aioufté ie produiét de 2. premier en 

r ordre, par Il du (econd en l' ordre, qui dl: 
1.4,faiCt 416 

Puis on dirax Q) (parreigle) vaut 12.0 (fecond 
en l"ordre) + 416 (quarrie[me en l'ordre) 
combien I ®? faiél:(par la I difference du 69 
probleme) tV Q)bino.2.08 +,,/ 4POO+.v (}) 
bino. lO8-tI 4~2.00 . 

All mef me aiou fté 2. premier en I" ordre,faiét 
..v (J) bin". 2.08;-"/ 432.00 + ,,/ G> bino. :.otJ-
ti' 42.2.00+2.. . . . 

Ie di q~e Ie me[me eft Ie quatrie[me terme pioportio~ 
nel.reqws.· . 

·629 

l = ~2 Y + 2 ~ + b, where x = ; + y. The equation in y belongs to case 1) 

of Prob. 69. The example is x3 = 6x2 + 400, reduced to y3 = 12y + 416; 

x = 2 + lY 208 + V 43200 + V 208 - V 43200 (= 10). The other 
. b 

way is b) by means of the formula y3 = - aby + b2 , where x = -, the . y 

equation in y belongs to case 2) of Prob. 69. (On these Cardanic trans­
formation methods see N.L.W.A. Gravelaar, l.c. footn. 30) of our Introduction). 

· . 400 (S' h 6 0 . Inour example y3 = - 2400 Y + 160000, x = - = 10 tevIn as 1 0 In-
40 . 

stead of 160000, in his "Seconde manière de construction") . 

.J. 
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Demgnf1r"t;on eithmçtiqui. la {olurion ei deffilS~ 

poor valeur de I ®eit egale à 10; meCfons doncques 
par Ie moien du 66 probleme, {oubs cheifcun terme {a 
valeur en ceite forte: .. . . 

10). 
1000. 

6@+400 • 

1000. 
J (D. 
JO. 

10. 

10. 

E~ apperc que 10 eit letir quarriefme terme pro­
poruoneL 

Prt/llration ti' /llftre aemonjlr41101l 
Cfometrif/lle. 

Söit à la figure du theoreme deuant Ie 69 probieme, 
J Q) A B, egale ou vallant 6 C!> AB + 400; Et {oit C B 
1, à fçalloit Ie tiers de 6 des 6 C!> donnez. 

Il tam demonfirer que (on coité ou I CD A B vaudra 
Ale!) bino,1.08 +,.; 43100 + .v (]) bino. le8 -.v 4 
~l.Oo+ Zo. IJemonJlration.I (!l AB ea parl'hyporhefe, 
egale à 6 @ A B + 400 

Maïs J.(!) A B, eit egale à I C!> A C + Ie gnomon 
P 0 B A, par Ie I Corollaire deuant Ie 69 probleme; 
parquoi 6 C!> A B,Coor egales à 6 C!> A C + 6 gnQmons 
POBA; . . 

Ergo .IQ) AB, eit egale à 6 (3) A C + ~ gnomons 
POBA-f-4oo•· . . 

Mais Ie gnomon P OB A, eit egal à 1(3) C B + Ie 
double du produia de I CD A Cpar C B 1 parJe lCe­
rollaire deuant Ie 69 probleme parql10i 6 gnomons 
PO B A. fOntegallx à6@CB-f- l 4CDAC. 

Ergo I (!lAB, cit egaleà6 (3)AC+6(3)C B+ 
240 AC+400. 

Mais 6 ® C B; font egales à 14 (car C Beft 1) par-

The second case, x 3 = - ax2 + b, is similarly reduced by x = - ~ + y 

to y3 = a
2 

y + b _ 2 aS, which in Stevin's example x3 = - 6x2 + 32, 
3 27 . . 

y3 = 12y + 16, the root x == 2 belongs to case 1) of Prob. 69. 

The third case, x 3 == ax2 - b is similarly reduced· by x = ~ + y to 

y3 = a
2 

y _ b + 2~, which in Stevin's example x3 = 6x2 - 32, 
3 27 . 

y3 = 12y - 16, x = 4, belongs to case 3) of Prob. 69 (this x = 4 is what 
we call a double root). 
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quoi 6 @ C B (Vt'll que chaCque cube de C B vaur 8) 
Concegalcsà ~ Q).B C; . 

Ergo I @ AB, dl egale à 6 ~ A C + 3 Q) C B 
-+- 24@AC+400 •. 

Maïs I Q) A B~c:fi:egaleà I Q)A C +1 <I C B+ 
3 Colides reébngles L H.N F. G C. par Ie meCme theo­
reme deuan tie 69 probleme. 

Ergol Q) A C + J Q) C B+ 3 folidcs recrangles 
1 H~ N F.GC,{om egalc:s à 6@AC-+-3Q)CB+ 
14®AC+400• 

. Mais les rrois folidcs reébnglcs L H.N F. GC,font 
egJl1x à 6 @ A C +1 1 ® A C, par ie ; corollaire de,;. 
uanrle 69 probleme; . .. 

Ergo 1 Q)AC+I Q)CB+6(!)AC ..... ·I1.@ 

AC,Canc egales à6@AC+ 3 (]C B +14®A<;: 
+4°0. 

Puis fOllbfirahons decharque parrie I Q) C B + ti 
@AC+I2.®ACj 

Ergo reftera 1 Q) AC, egale à 2. Q) C B + 1 l' CD 
AC+400. . 

Maiç 2. Q) C B (paree qlle C B f.-ûél: 2.) vallent 16; 
Ergo I Ql AC, rera egale à 11 ® AC-+- 416. 

Maïs enant 1 Q) A C egale ou vallanr 11 ® A C ~ 
416, alors par Ie 69 probleme 1 @ AC vaudra IV' Q> 
bino. 108 + ~ 4; 2.00 + .ti CD bino. 20g - V 4 ~ 2.00. 
A la mefme AC, aioufté C B 2., faid: pour 1 (I AB"/ 
(1) bino. 108 +41' 43100 -t- ,.; Q) b;IIo. 108 - ~ 
'" 3100 + ~i ce qu·il falloit demonLhcr. . .. 

631 ' 

The solutions are again accompanied by an "arithmetical" and a "geo­
metrical" demonstration, as weU as a proof in the sections "On the Origin of the 
construction", The"geometrical" demonstration in the case of the first "differ­
ence" , x3 = ax2 + b, example x3 = 6x2 + 400, consists in taking the figure 

belonging to Tartaglia's theorem, with AB = x, AC = )', CB =!!-. (= 2), 
3 

\ 
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SECONDE MANIERE DE 
CON STa veT ION, <tY I I! ST GEN ERA L I, 

prQCed4n1e de c#nllerji(J1I des Itrmts . . 
JQ"mz:., efJ('}) egAle à-®+@. 

Expli,at;/?IJ dil donnl. Soient donnez les melil)es ter· 
mes de la pn:cedente premiere maniere:,tels: Ie premier 
J Q)~le (econd 6 @ + 40~. Ie rroiliefme 1 CO •. Expli-. 
'41iondu requis.llfaut trouuer leur quatridiue pro-
portionel. . . 

Conflrullion. 
ie produiét des 400 donnez par Ie 6 des 6 <Ê 

aonnez. faia 1400, auquel appliqué -
. &(!)f.liét -1400@ 

te quarré de 400 donné dl 16QÓ 
Puis I Q)(parreigle)donne-14oo ®+ 1600 

(premier & fct:ond enl'ordre) combien I ®~ 
&ia p:u la 1 ditference du 69 probleme 40 

Par Ie meline diuifé Ie 400 donne donne quorient 10 

Ie di que loeft Ie quatriefme terme proponionel re­
quis, dom I' A rithmerique & geomerrique demonllra. 
tions (om faiél:es ei deuanr, mais l'origine ren{iIiueraà 
la fin de ce probleme. .. 

SECONDE DIFFERENCE DE 
SliGOND TERMS -@+@. 

Expliclftion du dfJT/"é. Soient donnez trois . termes 
felon Ie probleme wIs: Ie premier 1 CID, Ie fecond - (; 
0+ ~1Jle trOihefine I <D. Expli,,,,;onduTcquil. Ilfaut 
uouUCt leur quattiefine terme proportiond. 

o . 
x = y + -. Then square ABL = square on AC + gnomon POBA, gnomon 

- 3 . 
. o' 0 

POBA = square on CB + twice rectangle AP, or x2 = y2 + (-) + 2 -'-- y, 
.: 3 3 

0:2 2 
or ax2 = ay2 + a ( (-) + - ay). But x3 = ax2 + b, so that 

3 3 
0 3 2 . a 2 . 

x3 = ay2 +'9 + 3" a2y + b (= 6y2 + 6 (-3-) + 24y + 400). We also 

know that according to Tartaglia's theorem x3 = y3 + (~) 3 + 3 ~ Y (y + ~). 
a3 . 2 a 3 a" 

Henceay2 +-+ - a2y + b = y3 + (-) + ay2 +-y 
9 3 3 3 ' 
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ConHrllélion (emblahle à la premieruon- . 
flrllélio1J, de /" premiere difference. 

letiersde-6 (d~s6 ®) ea -zo 
QillmultipJié par fon douhle-"h faid: 8. au: 

mefmeaiouftéIequarréde-1 premier en 
~ordre,faiél: I l.,auquelap~liqué ® fera. 11. CD 

PUlS des 31 donnez, (oubftralc[ ie cube de-1 
. premieren l'ordre,qui ca ..:.-. 8 refre . 4Q 

Au: mefme aioufté Ie produiél: de - 1 premier 
en l'ordre,par 11. fecond el1l'ordre,qui eft-
14, faia: I G 

Pui~ on dira I Q) (par reig!e) vatit i 1 ® (fecond en 
l'ordre) + 16 (quatridme en l'ordre) combien 
I ® ? faia par ie 69 probI~me 4 

Au me{ine aioufté - 1. premier en l'orclre faia: z.' 

Ie di que i efr Ie quatrietine rerrne proponionel re­
quis. Demonftration Arithmetique. Mettons par Ie rooien. 
du 66 probleme foubz chaicun terme fan valeur en 
celle [orte: 

I @. 
8. 2.. 

2.. 

1. 

Et appen que 1 eO: leur quattie[me terme pro­
portionel. 

Prepardtion ä Alltre demonOrlltion 
G c()711etriquc. 

Soit a la fignre du theoreme Jeuant Ie 69 problemc; 
1 Q) AC,égaleou vallant-6®+ ~2.; Et[oitCB 1, 

à [çauoir Ie tiers de 6,des 6 ® donnez', . II faut demon­
{hcr que foncofté,ou I CO A C vaudra.i. 

633 

a a 6 ) 1 (6y2 + 3(3)3 + 24y + b = y3 (3) 3 + y2 + 12y or y3 = "3 a2y + 

227 a3 + b (y3 -12y + 416): It will he observed that where we distinguish 

between the two variables x and y, Stevin distinguishes between CD AB and 
CD AC. He does not here use his "quantités postposées" CD and sec CD re­
introduced in Prob. 78 and thereafter. 
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314 tB 11. t IVIlE DAR. tTH. '. 
DlmDnflrar;tm. 1 (1) AC, eft pat 'i'bypothefe egale 

à-6@AC+ ~1. .' . 

Aioun0ns doncqües à cbarcune partie 6 ®A q 
Ergo 1 Q) A C;+ 6 ® A C,fe~ont eg~les à 51• • 

Puis aiouftons a charcune pame I Q) C B + 3 foli-
desreébngles L H;N F. G Cj' . 

Ergo 1 Q)A C+6® AC+ I a> CB+~ {oli­
des reél:angles LH. N F. G C. feront egales à i (!)CB 
+ ~ (olides tct1arigles L H. N F. G C + J 1. 

Maïs I Q) A C + J Q) C B + 3 (olides refrangles 
LH. N F. G C, font egales à. I CD AB. par Ie me1mc 
theoreme <.tenant Ie G9 probleme. . . 

. Erg<> I Q) A B+ 6 ® A C,ront egales à I (!) C B· 
+ ~ folidesreébnglesL H. N F. G C -+ p. 

Maïs les; foliJes reél-angles LH. N F. G~. (ont 
ega1es à 6 @ A C + 12. CD A C,par Ie rroifiefme corol. 
deuande'69 probierne. 

Ergo 1 (J)A B + 6 ®A C,rontegales à IQ) eB 
+6@AC+ t2.®AC+~l. . . 

Puis foubftrahons de chafque partie6 ® A C; 
Ergo I Q) A B, dc:meurera egale: à I CV C B + 

u@AC+p. . . 
Maïs I 1 (!) AC/ont moindres queI 2. CD A B,en 11. 

~ C B;Parquoi aiouftons à chafcune partie 11 ® C B; 
Ergo I CD A B -I- 11 CD C D, (eront egales à I Q) 

CB+ I1(!)AB +-31. 
Mais 11 CD C B,fontegales à3 {1>CBjéareR:ant 

chafqueC B1,ren(uitque u(!)CB font 1-';. I!cm 
que 3 (DC B fèrontauffi 14; . . 

Ergo J Q) AB + 3 CD C B,fonregale:sà I Q) C B' 
-1-12. (DA B+ 31. 

'Puis fouftrahons de chafque pactieI <J) C Bj 

In order to prove the method in case 1) (the "geometricál demonstration" is 
supposed not to be a proof, but a verification), Stevin, in his "Origine de la 
Construction", changes x3 = ax2 +. b irifó' x 3 - ax2 = b, which he transforms 

into xa~ ax2 -+- a
2 
x'- (!...') 3 = b + a

2 
X _ (!...)·3 '( _ ::")3 _ 

3 3 . 3 3, ,or x. - 3 -

a2 ( a)3 a: 2 02 a' (' a)3 a2 a '. . 
- x + b - -' = - X _ -- - + b - - + - - or If y = 
3. ,3 3 3'3 3· 3'3' 

a a2 203 . . 

>: - -: y3 = _ Y + b + -- (x3 = 6x2 + 400 x3 - 6x2 = 400 3 3 . 27 ' , 

x 3 - 6x2 + 12x - 8 = 400 + 12x - 8, (x - 2)3 =' 12x + 392 = 
12 (x - 2) + 416). 
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Ergo I <1> A B + 2 @C B ,femeurera egale à 11. 

(!) AB -f- 31. . . . 
Maïs 1.(1l C B (veu .quechaCque eB raid: 1) Cont 

egalesàl6; '" . . .. 
Ergo J Q) A B + 16,font egales ~ 12. CD A B + 31. 

Puis Coubfl-rahons de chaCcune partie 16; , 
Ergo J Q) A B, demeurera egale ,1.11 CD A B + 31 • 

. Maiseftant I (!) A B, egale on vallarit I z. CD A B;-
16,a10rs pade (,9 probleme .1 CDA B vaudra 4' Puis 
de ladid:e A B Couoftraié1: C B l,reftera I, ® AC 2; ce 
qu' iJ fàlloit demonftrer. . , 

TROISIESME D'IFFERENCE 
DES E CON D T·E R AI E @--@ .. 

Bxpli&Ation du doimé; Soicnr donnez trois term es 
Celon leprobIeme reis: Ie premier 1 Q), Ie /ècond 6 @ 
- 3 i, Ie rroifie(me I <D. Expli&Atitm du r''1uil. Jl faut 
trouner Jeuquatriefme terme proportionel. 

Conjlr;'flifJn • . ' 
leriersde6(des6@) eft, ' . 2-

<l!:!! multiplié par fon doublc4 faiéUau mef-
me aioufl-e Ie quarré de 1, premier cn l"ordrc, 
faiéb 1,auquel appliqué <D fera il. CD ' 

puisdcs- 31 donnez,foubllraiéUetube'de 2. pre-
mier en l'ordre qui eft 8, relle . . 40 

Au me(ineaiouftéJe produi~de' 1 premier en I'Qr~ , 
, dre,par 12. fecond en J'ordre quieftl4> faia -16 

. Pujsondira IQ) (parreigle) va~t 11 ®(~cond 
. en J'ordre) -16(quatriefme en l'ordre)com-

bien I CD 1 faiél: par Ie 69 problemc 2. 

635 

In order to prove tbe second method in case 1) Stevin replaces the problem 
by anotber one: to find two numbers x and y such that xy = 400, x3 

.- 6x2 = 
400' then applying tbe solution of Question 10 of Prob. 81, he fmds for y 
tbe ~quation y3 = _ 2400y + 160000, equivalent to our y3 = - aby + b2. 
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~1' LI 11. UVllE J)'AllITB. 
Au mefme aioufté 2.,premier en l' ordre faia: 4 

Ie di que 4 eft Ie quatriefine terme proportionelre­
qws. DemonHrAlionJrnhmeti'l"'. MettOns par Ie moien 
du 66 probleme [oubs chaléun telme ia. valeut 'en 
cetie forte: 

Et appert que .. cillcur quatriefni~ teJ'me propor-
tiond requis. . 

,rep","til" ä ANt,e demlmHrllûon 
. Geometriqllc. 

Soit à la 6gure du theoreme deuant Ie 69 prohleme 
J Q) A B,egaIe ou vallant 6 @ A B - ~ l;Et foit C B 1. 
à fçauoir Ie tiers de 6 des 6 @ donnez; Il faut demon­
nrer que (on collé ou 1 0.) A B vaudra+DemonIlrAti6". 
J (J) A B,eL1:parl'hypothcCe egale à6 C!J A B - 31. 
, Mais I (!) A B, eft egale à I (!) AC -+ Ie gnomon 
P 0 BA, par Ie I CoroHaire deuant Ie 69 probleme, 
parquoi 6@AB,foDtegalesà 6 ® A C +6 gnomons, 
POBA· .' . 

~rgo 1 Q)},. B,eft egale à 6 ® AC + 6 gnomons 
PO,BA- 31.. .. 

MaislegnomonPO B A, eftegal àl ®C B+le 
double du produiél:de i (D A C par C B 1, par Ie 1 CO­

rollaire deua.ni: Ie 69' probleme, parquoi 6 gnomons 
P 0 B A, fontegaux ~ 6 ® C B + 14 ® AC; 

. Ergo 1 Q)AB,eA:egale i6(!)AC+6@CB 
+~4®AC-31. . . '. 

Maïs 6 @ C B, font egales à 14 (cat C B elh) par-
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quol~@)C.B (veuql1e chafquccubedeCBvaut8) 
!oncegales ~ 3 Q) C:e; . . 

~rgo I CD. A B. dl: cgaIe à *' ~ A C + J <V C B 
-t-~CDAC- 31. 

Maïs I CD AB. eft egale à I cr> A C + J (i) C B -I­
; folides red:angles L H. N F. G C par Ie me[me theo-
remedeuantle69 probleme;· . 
. Ergo I Q) A C + 1 Q) C B + ; folicles rdbut­
gles L H. N F. G C,[ontegales à 6 (!) A C -4- 3 Q; C B 
+14®AC-31 • 

Maïs les tt9is folides relbngles LH. N F •. G C.f~nr: 
egauxà 6 (!) A C + 12. CD A epar Ie 3 corollaire de-
uantJe69 probleme. . . 

. Ergor@AC+irJ)CB+6@AC+I2.CD 
A C font egales à 6 ® A C + 3 CD C B + 14 CD 
AC-p. . 

Puis [oubllrahons de chafque partie t C!l C B + ,; 
@AC+u®AC; 

Ergo rellera I. Q) A C egale a 1. Q) C B + 11 <D 
AC'-:" 31;' . 

Mais 1. CD C B (parce ql1e C B (:tia 1) vallcnt 16; 
Ergo 1 <J> A C [era egale à 11 CD A C - 16; 

Mais eaant 1 CD A C egale ou vallant J 2. ® A C-
16,alorçparle 69probleme I CD.A C vaudra 1, à la 
me(me ACaioufteC B 1,faiétpour I CD A B 4;cequ'il 
(alloit demonllrer.Conclufion. Ellam don!=ql1es donnez 
trois term es, de{quelsle premier Q), Ie {econd @@>,Ie 
uoiuefme llombre algebraiql1e ql1elconque: Nous 
.uons tcouué lcurquatrie[me rerme proporrionel; ce 
qu'il falloit faire. 

637 
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D E L'O RI GIN E· DEL A CON. 
S T Jl veT J 0 ND VP 1\ É C ~ D E NT 

P Jl 0 DL EM! • 

. Qgand Q) eft egale à (?)8c @, nous les pouuons re· 
duire,ena>,egale l®, &@, Oll en Gl egale à @,& 
alorsdeuient la valeur delQ) nmoire par Ie precedent 
69probleme, &de tellereduéHon eftcolligéela ma­
niere de ladiéle conftruétion' conune. il apparoiftra. 
Soit parexemple: . . 

. IO)egalea6@+4oo• 
<l!!i Contlq~r('mier &fecondrerme de la premiere 

ditferenC'e; Et roubA:rahons de rhaCque partie 6 Gl j 
Ergo] Q) - 6 ®, demeurera egale à 400. 

Puisaiou~ons ol chafqlle partie qllelque(f), &@, 
telles qut' la premiere partie aie radne cl1.hique de I CD 
-f- quelqlie @. Or pour rrouuer teUes quamitcz, oe 
fautque multiplier en Coi cubiqllemenr I ®-le liers 
de 6; des 6@,qui eft. I CD - 1 {la raiCon pourquoi il 
faut prendre Ic tiers de 6 des 6 @, ell, que.la poten ce 

,cubique de I CD -@. a tOllfiours Ie nom bre de (es ®, 
triple au @ de la rad ne , dont la raHan appert, es 
nombres· procedans de I'operation de te!le cubique 
multiplication) Etdonne prodl1i~ I Q).-:. 6@+ I%. 

®~ 8; du meCine CoubA:raiét lá premiere des,egales 
rarties I CD - 6,(?),reA:e J 1 CD - 8 qui aiou A:ez à chaf· 
que partie, fera que la premiere partie aura radneru­
J,ique de Q) & @; aiouftons les doncques ,à, chafque 
pareie; 

Ergo I Q)-6~+ 11@-8, (cront egalei à 
11 0+ 392.., . 

Puis extrahons de chafque partie racine cubiQue~ 
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Ergo'l 0-1, reront egates à 41 a> b;n~. IJ. @ 

+59 1• . 
Or paree queJa feeonde partie o'a poinr de radne 

fenl:1nt à noO:re popos, il n011S faudra acheuer la reO:e 
par l'aide.de la 6gure du theoreme deuant Ie 69 pro­
hierneen eeO:e (one : Soit chafcuneC!) de noz egales 
parties la ligne A Bj . 

Ergo 1 ® A B -, 1, fera egale à V Q) hinD. I z. 
(!)A B+;91. 

ruis pofons que CB (oit 1; 
Ergo 1 ® A C,Cera egale, à ti Q) bino. 11 ® AB 

+ ;91 • 
Puis prenons la potence cubiql1e de chàfque panie; 

Ergo 1 a> A Cferaegaleà 11 CDA B + 391. 

Maïs J 1 <D A B,valentJ 1 <D AC + 14 (car 11 [ois 
C B .1,faiél 14) oHons doncques les 11 ® AB, & en 
(on lieu pofons J 1 CD A C + 14; .. 

Ergo I @ AC;feraegale a 11 CD A C +416 •. 
Et ainli al1lieu des donnez I Q) A B,egale à G @ AB 

+400,1l0Us;\l1ons 1 Q) A C,egaleà 11 CDAC+416. 
DeCquelles enam trouué la valeur de I ® A C, qui par 
Ie 69 problemeell:" V (J)bino. 108 + 414;100+ V 
Q) bino. 108- 41 4; lOC; ('enfllit que pour auoir la va­
leur de tOllte la A ~reql1iCe,'=1u'il y faut encore aioutler 
la C BJ qui parl'hypothefe eO: 1,& fera pour folmion 
cnmme delfus 41' Q) binll. 108+41' 4;100 +.v Q) 
bino.l08-.v 4~100+ 1. 

Or gue ced eft l'origine de ladiél:e contlruétion,eft 
ma:nifcfte; tomesfois pour plus grande ellidence nous 
repeterons en briefte (u(diét en eefte (arre: .' 

Premieremem il appert (par les nombres faifansla 
tubique multiplication de I CD - i) que le tiers' de 6 

639 
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330 ti !T. UV1l! D·AIUTR. 
des 6 ® quiel1:!~ multiplié par (on double (ai~ I, &. 
au me(me aioullé Ie quarrédudia 2. faia'(touûoU~ 
pour nombrc des CD reduiaes)' 12. & les applieant CD 
ront u® 

1I appert auffi que des 400 donnez, on ~ lDubllrai& 
lecubeaufufdiéh,quieft 8, Be rdloit ~91,aUlt met: 
mes raioufta Ie produiél: dudia l.parledid: u,quiell 
2.40faia (touUours pour le@reduia) 416 
P~s il appert~qu'eftant I ei) egale à 12. <D AC + 

<416,qu'onencherche lavaleurde I ®par Ie 69 pro­
bleme qui,ell:..,.r Q) bin,. 108 -f- ..,.r 432.00 +- .tI Q) 
bintl.108-tI" 4~2.00 

Puis qu'au mefme on aioull:eenCC1relediéhiersde 
6 des 6 @,quiell: 1. faid: pour folution .4/ Q) 'bin,. 
~08 + 41 432.00 -+- 41" Q)bintl.2.08 -ti 4J 2.00 -+-1.. 

De (orre qu·d arpen de poin~en poin~ que cm cl1: 
la vraieorigine de la conll:ruéöon de la premiere dilfe­
tence;Etce1uiquientendra bien~ll:eciJentendraauffi 
celIes des deux au tres differcnces. LaquelIe origine il 
nous fal/oit decIarer. -

D E L"O R I GIN EDE DEL A 
SECONDE CONSTRVCTION DE LA. 

precedente premieredijference. 

• ~nd(!)e11:ega1eà®+@,nous la pouaonsre­
dOOe en CD egale a - ® +@,Be a10r$ deuiét la valeur 
de I @notoireparlafecondedifferencedu69problc­
me, & de telle reduéöon eft colligée la maniere de la 
(econde conftruél:ion de la precedellte premiere diffe­
rence,comme il apparoill:ra. Soit par exemple I ~t 
egale a 6 ® + 400 .. qui {onde premier Be lècond ter;' 
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me de ladiae ditferen~e. Mais pOUl' clairement ex~ 
pliquer Ie propofé, nous mecreïons deLfoubs n02: qua­
tre termes leurs valeurs~en ce1l:e forte: 

I~. 
1000. 

6@+400• 

1000. 
I 0~ 

JO. 
10. , 
Ia. 

Oril ell: n'otoire far les mefmes,que Ie cube de la va­
leur de I (D, efr ega à fix q uarrez dumefine valeur;-
400: Pourtant fi nous auions nombre tel, que de [on' 
cube foubll:raia: le.ç fix quarrez du me(me nom bre, & 
quela rell:~fufr 400, il efr manifefre, que tel nombre 
feroit la valeur de 1 ® requife. Pourcant mmons ced 
en quell:ion [elle: Trouuons pn nombre tel, que de [ol; etlbe 
{oubflraic1les fix quamz.. dudi{t nombre, la reffe Joit 400. 

Or fi nous commençames à he[oigner [elon la v lligai­
re maniere, qlli [era enfèignée:lU 81 probierne, nous 
uouuerions à la fin, egaleré de term es, qui (eroient les 
me[mes que les termes donnez;de {one que ne prouiIi­
terlons ainfi rien ; Parql10i il nous faut mectre autre 
quefrion qUê la precedente , laquelle efr inuencée en 
cefre [orte: Ie voi ault fitfdiél:s quatre ter~es, que fi ie 
diui{ois Ie 400 donnez,par Ie 10 valeur de 1 C!),le quo­
tient (eroit 40: Doncques 40 & 10 (om deux nombres 
tels. que leur produia: dl: 4°0, & du cube de l'vn{l 
fçauoir du la) {ouhA:raiét les 6 quarrez du Rlefme 
nombre, rene 400, pal'q 110i îe propore ced en queftion 
teIle: Trouuons deux nombres tels, queleuT produitt [oir 
400. & du ,ube de l'vn .[oubflr "iEt les fix quarrez.. du mefme 
nombre, LArene [oit 400. Et en notoire quO eaam trouuez 
tels deux nombres, l'vn [era celui que nous cherchons: 

, Or cene qllcftion en la 10 du 8 I probleme, par l'ope­
ration de Jaqu~l1e, il dl:' notOire efrre coUigée ladi8:e 

641 
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;J2, L EIJ. 11 V 1\ 1! DtA.1\ TT H. _ 

conftruéhon; Car apres la reduéhon, I (IJ Ce trouua 
egaJea -1400 0 + 160000,mais ce 1400,efi Ie pro-

. dUla de 6 & 400 donnez. auqud precede -. & leur 
quantité èa 0: Et Ie 160000 eft Ie quarré du 400 don­
né, ce qui auienr ainli en tom exemples lèmblables;& 
pourtanrel1:ce,quel'on àmls tout ceei en relgleplus 
brieflte. ~nt au 400 qui (e diui(e finalemenc par Ie 
40 trouué; Laraifon eo el1: notoire audtébvexemplc 
du 8 i probierne. Laquelle origine il nous falloic 
.declarer. . 

DES SOLVTIONS Q.YE L'ON PEVT 
IAIAE PAR - SVll LES PllECEDENS 

P R OB 1.E M J! S. 

Aucuns des ptecedens problemes. de la propottion 
de~ nom~res algebraiq?es, reçoiuem par d~(fus les 10-
lunons Cl de~am donnees. eneare d'amre Loludon par 
-; Et COmbl<.'D les me{mes ne fcmblenr que {olutions 
{ongées, toutesfois dies (ont vtiles. pour venir par les 
melmes 311X vraies lolutiol1s des problemes fuiuás par 
+; La eau fe eft,qu'au valeur de I CD trouué par quel­
que des problemes precedens , il faudra aucunefois 
e~corc a~oufrer qu~lque certaio nombre,comme appa­
rOlllra; d ou fenftur, que quand Je nombre à aioufrer, 
fera maieur que ladiae Colurion par-, que leur dir­
ference [era vraie loludon par +. Or lefdiaes (olu­
tions pat-.(Iefquelles nous expliquerons pal' arricles 
felon l' ordre des probIernes, & leurs differences prcce-
dentes [onctcJles: . . 

ART I C tE I. Ellant I CD egale a@, la valeur de 
10. ne peut care -, la rai[on eft, que la valeur du 

Now follows Stevin's introduction of negative roots: 

OF THE SOiUTIONS THAT CAN BE MADE BY - ON THE 
PRECEDING PROBLEMS. 

~. ,'. 

"Some of the preceding problems have in addition to the given solutions also 
other ones by -. And though they only seem to be imagined sQlutions, they are 
at any rate useful in order to come to true solutions of the following problems 
by +. The reason is that we sometimes have to add a certain number to the x 
which is found in preceding problems, so that if that added number is larger 
than that solution by -.-:, their difference shall be a true solution by + [what 
is probably meant is that an equation such as x3 = 6x - 5, if solved by 
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premier terme {eroit roufiours -, & du fec<>nd terme 
touuours +, lc:fquels ne peUl1ent cftre eglux. 

A R T.J C LEI I. Eftant ®egale a 0+ @, Ia {o~ 
lurion ce.peut faire par -; Par exemple I @ vaut + 0 
+11, combien I ®l On changen Ie fecondterme 
donné ain1i: 1 (!) vam-4o ®-t-1I , combien I CD? 
faifr par Ie 68 probleme ~, lequel appliqué a lloftre 
quellion,nous dirons que la (olution eft~ ~. l' Arith-
melique demonfiranon en etl teUe: . 

l@). 4.0+11. leD. -~. 
9. - U. -1-1 J. - ~. - 3. 

A II TI eli 11 J. Eaant@ egalea.-®+@,Ia. 
{olurion fe peut faire par-. Parexemple J @vauc:­
.. ® -f- 11 ~ roq! bien 1 ®? 0 n changera Ie fecond ter­
me donné ainû: I @vaut4 CD + 11 combien,l (!)? 
faifr par Ie 68 probleme 7, lequel àppliqué à nollre 
queftlon. nous aironsqlle la {olmion eft-7; l'Arith­
metique demonllration en cft lelle: 

ART 1 C toE 111 J. Eftant<!> egale à ®-@,Ia 
valeur de 1 CD ne peut e(he -: la rai(on ea, que la va­
leur du (erond.terme: {eroie tOl1ÛOllrS +,&du {erond 
terme tollfiOllrs ..;...., le(qt.iels ne'pellllent efire egaux; . 

A ft T.I CL E V.' Efiailt a> egale à CD + @, on 
verra fi Ie produiél dés.!.. dl1 nombre,de@, paf la ra­
ei,ne qnarrée de + Jll,m

3
eline nóbre, efr Egal, Maiel1r, 

all Moindr~, que @ ·donné. Car quand tel produiét 
cft egal , ou maieur, ils auront chafcune vne {ol u tion 

643 

x =y + 2, gives y3 = 12y + 1 with a root y = - 1, which gives x =+ 1; 
rejection of J' = - 1 would result in rejection ofx = + 1J. Such solutions 
by - are as follows: .' . 
Artiele I. If x = a (a positive), then there is no soluHon by -. 
Artiele 1I. If x2 = ax + b (a, b positive), then there is a solution by. -, e.g. 
if x2 = - 4x + 21, x = 3 (Prob. 68, No. 3), then x2 = 4x + 21 has a.root 
x::::: -3. 

Artiele lIl. If x2 = ~ ax +. b, then there is a solution by -; e.g. if 
x2 = 4x + 21, x = 7 (Prob. 68, No. 7), then x2 = - 4x + 21 has a root 
x = - 7. [In other words, x 2 = 4x + 21 has two roots x = 7, x= ,- 3; 
x2 = - 4x + 21 has two roots x = 3, x = - 7J. 
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334 LE rr. tIVRE D'ARltJl •. 
par-:-. maisellant moindre il ne l'aura pas. Er pre;: 
mierement nous dOl1DerOnS exemple, auquel re ren· 
contreegaleté, àinli: I Q) vaut 12. CD + i6, combien 
J Q)l Carleproduiétde 8(pourles+de I 2. des I2. 0) 
par i (pour la radne de + de{difrs 1 .z.) faiét 16 ;qui efr 
egal au@donné,ilsauronedoncquesvne {olurion par 
-, Iaquelle on trOuue en cefte {one: On changera Ie 
feconJ terme donné ai~fi:, Q) vaut 12. CD - I6,com'" 
bieIi I CD? faiét par Ie 69 probleme 1 i lcquel appliqué 
à noftre queftion nous dirons,que Ja folution fc:ra-1.. 

I' Arjthmetique demonftration en eft telle: 

J Q). -1.. 

-8. ---1. 
Et eftant lediét produiét Maieur, les donnez aumnt 

aum (colume· nous auons Jiél:) (olution par -. Par 
exemple, I Q) vaut· 12. 0 -+- 9, combien .10? On 
changeta Je (econd terme donné ainli: I Q) vaut 12. ® 
- 9, combien 1 CD) faiét par Ie 69 problcme I pour. 
maieure {olmion h leque! appliqué à noftre qneilion, 
nous dirons quc Ia [olution eft --~. L'arithmeriquc: 
demonftrarioll en eftteHe: . 

12. 0+9' 
~ 56 4-9' 

-3· 
-;. 

Maïs eftant Iediétproduiá moindre, ils ne peuuent 
(cain me nous auons diél: delfus )auoir {olurion par~, 
la raifon e/t que la valeur du deuxié{me terme clonné 
feroit touûóuts neceUail'etnent maieur, que cel~ du 
premier •. 

AI\TICLI YI. Elbnr @egalei-CD+@,ia 

Af/iele IV. If x2 = ax - b, there is no solution by ----:, since the second member 
would always' be -'-, and the first always +. 
Artiele V. If x3 =. ax + b, we must Eind out whether ...:.. a 1 / 1 a ~ b. 

. . 3 V 3 < . 

If >, there is a solution by-; if <, there is none. For instanee, if x3 = 12x + 16, 

where 8V4 =16, we write x3 = 12x - 16, x = 2 (Prob. 69, No. 2); hence 
x3 = 12x + 16 has the root x = - 2. . 
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yaleurdcl CD. ne peut eftré ...... , la raifon eft, qae la va .. 
leur du premier tenne kroit toufiours -,& du fecond 
letme roufiours +, lefquels ne peuuent eftre cgaux. 

ART lel E V 11. Eftant Q) egale à CD -:-@,Iafo­
Îolution Cc peut faire par -ó Par exemple I Q) vaur L 

® - ~ IJ cam bien 1 CD? On changera Ie (econd terme 
ainfi : J Q) VàuC 2. CD + 11, combien I CD '! faiél: pade 
'9 probleme ~.lequel appliqué à nonrequellion,nous 
dirons que la folnrion 'Cft - J. Varitlimctiquo de­
~onfrration en eft telle: 

2. CD-ll. 
-6-11. -~ .. 

ART I CL lVIII. Edil'on poroit t Q)egalea-
3 CD - 4,la (olurion (e pourroit auffi faire par-:""" chan­
geantle fecond terme cóme deifus, en cellC Corte: J Q) 
nut - ~ ® +...., combien I CD ~ faitl: parle 69 pro­
bleme J; Lequel.appliqué à nofu~ quelt.ion, nous di­
rons que la folonon en - 1. L'amhmeaque demon-
firation en eft a:lle : . . 

I{D. 
-I. -I. 

-r.' 
'--. 'I. 

ARTJCLE IX. EllantQ)egaleà@+@, lava .. 
leur de I CD ne peut cllre -, la raifon dl, que la valeur 
du premier terme,feroit rouûours -,&du (èc:::ind ter· 
me roufiours +, lefqucls ne peuuen t eare egaulC. 

A 1\ T J C LEX. Ellant(!legilleà-@+@; On 
verra {j Ie produiélde + du nombre de@.par Ie quar. 
ré des T' du mefme nombre, efi: E.g:ll, ou Maieur,oll 
Moinc.iIe, que@)donné. Car quanatc:l produiél: eft 

645 

[This example is one taken from Cardan, Ars magna, f.4 r, where x = 4 is 
an aestimatio vera of x3 = 12x + 16, and x =. - 4, written m : 4, an 

aestimatio ficta of x3 + 16 = 12 x]. And if x3 = 12x + 9, where 8 V4 
> 9, we write x3 = 12x - 9, x = 3 (Prob. 69), hence x3 = 12x + 9 has the 

root x = - 3. But if -=- a 1/ I a < b, then b + ax will always be > x 3 , hence 
3 V 3 

there is no solution by -. [This reason is rather cryptic, but it can readily be 
seen from the Cardanic formula that in this case x is positive, since both u an-d v 
in x = u + vare positive. . 
Artiele Vl. If x3 = - ax + b, there is no solution by -. 
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33~ L! H. ti V R B D'A R. I T H 

egaJ, ils aurollt vne (olution par -. Et d1:ant maieur; 
ils aldront deux [olutions par -: mais,ellant moindres, 
ils n' aurom point de 10lution par-. Et premierement 
P?u! d~nnerom exemple. auquel~e lencontre egaleté, 
alllh r Q) vaut...;.. ~ @,+ 4,coniblenl CD? Car Ie pro­
dui~ r(pour +de 3:d~s ~ (!)) par 4 (pourlequarré 
des+dt'fditts 3) faia ..,quiellegalau@donné. Us 
auron~ dócques vne folurion par -,laquelle on.trouue' 
en celle forte ,: 011 changera Ie fecorid terme donné' , 
. ainfi r '0) vaut ~ @ - 4 oom bien I CD? (aid: par Ie 70. 
probleme l,lequelappliquei nollrequellion,nous di­
rons que b [olu tion ell- .1. I' Arichmedquc: demon-
firatioJl en fera telle: ' . 

J Q)., 
- 8. 

-30+4. 
....,.11 +4. -1 • 

-2.. 

-2.. 

. E t elbnt lediét rroduicl maieur, nous aurons alors 
deux (olutionspar-. ParexemplelQ) vaut-II 0 
-+- 71,<"0111 bi en I [H On changera commedeffils, Ie 
feeond termcainli: J "(~) vaur 110 -71, comhien , 
(!)? fait! par Je 70 próbleme, pourmai.eure folurion ";, 
& pour momdre folution V 40 - 4. le[quels applic­
quezà nolh'e quefiion. nous dirons que la (olution dl ' 
&-.3,&-,.1 40-4. l'Arithmetiquedemonftra­
tion en ell telle: 

IQ). -tl@+7~· I CD. -3. 
-17· -99 +i1. .-3, -3. 

Item. 
I (l).. - I r (!) + 71. 10. -4140-:, 4. --tf, 0'7 60,,:,144.-V) 09160-6.1 6"',2'-Y40~._.o.-4 

Mais cllant ledi~ produiét moindre. alors ne re 

Artiele VII. If x3 = ax - b, then a solution 'by - is possible, :e.g. x3 = 
2x- 21; since x3 = 2x + 21 has the root x = 3 (Prob. 69, No. 3), x3 = 2x - 21 
has the root x = - 3. 
Artiele VIII. If x3 = - ax - b, a solution by - is also possible, e.g. 
x3 = ~ 3x -'- 4 has the root x = - 1 because x3 = - 3x + 4 has the root + 1. 

" Artiele IX. If x 3 = ax2 + b, there is no solution by -. . 

Artiele X. If x3 = - ax2 + b for ~ a (~a) 2 = there is one solution 
, 3· 3 

by -;' if >, there are two such solutions, and if <, there are no such 
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pourra (commenous auons dia deffus) auoit (olution 
par-: laraifonen que la valeurdu deuxi~fme terme, 
deuient touliours necetrairement maieure,que cetui dll' 
prc:mier. '. . 

ART.I·C LH X I. EftantQ)egaleà@-@, taCo­
lution fepeucfairepar..:..:.... Par exemple IQ) vaur,{) ® 
-4oo,combien I 0? .On changeralefecondterme 
ainli, I Q) ":lut () ® + 400, oom bien I' 0 ? faifr par Ie 
;0 probleme 10. lequel appliqué.i nonre quenion 
nous dirons que la folution eil: - 10. l'arithmetique 
demonllration en eft tdle : 

10). 6@-400. 10. . -Jo. 
-- 1000., -600 "'-400. -10. - 10. 

647 

solutions. [Indeed, from : (b - 2~ r ~ (~r ' see Prob. 70, case 2) 

. 4as > . follows -- =< bJ. For example, x3 = - 3x2 + 4 has the root x = - 2 because 
27 . 

x 3 = 3x2 - 4 has the root x = 2; x3 = - llx2 + 72 has the roots x = - 3, 

x = -v 40 - 4, because x3 = 11x2 - 72 has the roots x = 3, x = 4 + ,,/ 40. 
[Stevin writes V 40 - 4]. 
Artiele XI. If x3 = ax2 - b, a solution by - is possible. [Amang Stevin's 
exampJes that of x3 = 6x2 - 400, is wrong, the solution by - is not - 10, 
but - .a., 5.8 < a < 5.9] . 
[The cases x2 = - ax - b, x3 = - ax - b, x3 = - ax2 - b are not' 
discussed] . 
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Prob. LXXI contains the theory of the general cubic equation, In 7 cases, all 
discussed separately: 
1) x3 = ax2 + bx + c, 2) x3 = - ax2 - bx - c, 3) x3 = ax2 + bx - c, 
4) x3 = - ax2 + bx - c, 5) x3 = ax2 - bx + c, 6) x3 = - ax2 - bx 
+ c, 7) x3 ' = ax2 - bx - c, but not x3 = - ax2 - bx - c, which has no 
positive roots. If we cast all types into the form x3 = px2 + qx + r (P, q. r 

pos. or neg.), they are solved by the substitution x = y + 1..., which leads to tbe 
. 3 

e t 'o 3 _ (q + pa) + 2p' + pq + r, to be solved by the methods of qualny-y - - - . 
3 27 3 

Prob. 69. The number of (positive) roots presented by Stevin is for the different 
cases: 
1) 1; 2) 1; 3) 1; 4) 1; 5) lor 2; 6) 1 or 2; 7) 1 or 2. 
The equation in y is obtained by writing 

p' p pa p 
x3 -px2 + -x - (-)3 = qx + r + -x- (-)3, or 

3 3 3 3 

(x-Lp = (q + p2)X_ (q+~) L + (q +..K).L + r- cP
3

)3. 
3 . 3 3 3 3 

y3 = (q + p2) Y + 2p3 + pq + r. 
3 27 3 

The sections in L' Arithmétique dealing with cubic equations have been 
analyzed by H. Bosmans. Mathésis 37 (1923). See footnote 35) of the In­
troduction. In this article several examples of Stevin's text have been given in the 
original and in the modern notation. 
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PROBLEME LXXII. 
. I . 

. E St~t donne'l... trot.r termes,defquels k pre­
mIer ®,le fecond (D@,letroifiefme,nom­

bre algebritique que!conque : Trouuer leur qua. 
triefme terme proportionele 

NOT A. Le binomie du fecqn~ terme donné, de ce 
probleme, Ce peult rencontrer en trois differences a 
~auoir: 

Probs .. LXXII-LXXVII bring the theory of the biq'uadratiè equation, Prob. 
LXXII that of x4 = pi + q, LXXIII that of i 4 = px2 +' qx + q, Prob. 
LXXIV that of x4 = px3 +q, Prob. LXXV that of x4 .= px3 + qi + r, 
Prob. LXXVI that oJ x4 = px3 + qx2 + r, Prob. LXXVII· that of x4 = px3 

+' qx2 + rx + j (piq, r,· j pos. or neg.). Only in Frobs.72-74 all possibilities 
as to the sighsof the coefficients are taken into account; in the discus sion of the last 
three problems only some examples are given, with the statement: "The con-
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®+@ 
-(i)+@ 

0-@ 

D E L'O P ! RAT ION. 349 
Defquelles trois differences les autres 

endonnem trois diuerles rnanieres 
d'operarions, mais nous en donnerons 
vne firn ple & generale en cefte forte: 

PRE M I.E RE D I F F ERE NeE 
DES! CON D T:E R M E 0 -I-@. 

E%plicAtion du donné. Soient donnez rrois term er 
felon Ie probieme tels: leprernier J @, Ie fecond 11 (.0 
+ 5, Ie troifiefme J 0. E%plicatitm du requÏI, Il fauc 
trouuer leur quarriefme terme proportionel. 

e 0(1 flrtJlI itm. + Q) (par reigIe) + 50 (pour Ie 5 donné,luy 
applicanrCD) vallem,6 (quarréde 6. moiriede I.1 

des 11 ® donnez) cornbien I 0? faiél: par Ie 69 
probieroe . . 4 
Le quarré de fa moitie 1 eA: 4 
Au mefme aioufté 5 dODné,faia: 9 
Saracine quarrée . 3 

De la mefme foubftraiél: 2. rooitie de 4 premier 
en l' ordre. refte I 

La ra.cine quarrée de 4 prem ier en I' ordre, eft 2.. 

laquelle quand au + ou - fera par reigle com-
roe les J 1 ® donnez, qui fom +, fera doncques . 
+ 2., à laquelle appliqué CD par reigle ferom 2. <D 

Puis on dira I 0 (par reigle) vam 2. CD (lixief-
me en l'ordre) -+ I (cincquiefme en l'ordre )com-
bien 10 ? faiél: par Ie 68 probleme ,y 2. -I- I 

Ie di que ,y ~ + I eA: Ie quarriefme terme propor­
tionel tequis. Dtmonflr Ati01J .Afithmetique. Menons par 

struction will be similar to that of the preceding problein." The method used 
is that of Ferrari, familiar through Cardan's Ars magna. In the case of Prob. 
72 Stevin explains it as follows (in "Of the origin of the construction of the 
preceding problem"): 

Given x 4 = px + q. Add to the left and the right si de teems of the form 
lx2 + m, such that we obtain in x4 + Ix2 + m as weIl as in Ix2 + 111 + px + q 



- 196 -

35° 1 E ~ I. t I Vil E DA II J TH. . 
Ie moien du 66 próbleme, Coubs chafcuue tc:nne. fa va­
leur en ccfte [orte: 

J(f). u®+s. I®. .v2.+J.' 
17+,th88.17+.v188. V.1+ I • ..11+ I. 

Et appect que V 2. + I, eft leurquarriefme [errne 
proportioneI. . ' 

DEVXIESME DIFFERENCE 
DES ICON D T BllM E -Q)+@. 

E"pliclUWn dil dfnJné. Soient donnez trois termes Ce­
Ion Ie probieme tels: Ie promier I (f), Ie feronde - 31 
0+ Go, Ie ·troifiefil1e I (D. ExpUe.tion du requ;s. 11 
fam nouuer leur quatriefme terme proportionel. . 

Confll'lll1ioIJ. 
1-@(par'reigle) +60(D(pour le+Godonné. 

lui applicant 0) vallem 2. 56 (quarré de - 16, moicie 
cl&:- 31.des-1l.(0 données) combien I CD? faiéè 
par Ie 69 probleme. 4 

. Le quarré de [a moide 1 eft . 4 
Au mefmeaioufté60 donn.é.faiét 64 
Saracinequarrée . 8 
De la meeme Coubftraiél: 1, Inoitie de 4 premier 

en l'ordre,refre 6 
La radne quarrc~e de 4 premier en l' ordre efr 1, la­

quelle quant au + ou -, Cera par reiglerom­
me les - J 1 ® donnez. qui font -, fera done 
- 1,à laquelle appliqué CD (par reigle)fera -2. CD 

Puison dira- I ®(parreigle)vaut- 2. CD (fixieC- • 
me cn l'ordtc) + 6.(cillcquiefme en l,or<4:e) 

a perfect square .. Hence, if m = (+)2, I = y, the condition that 

Ix2 + px + m + q = yx2 + px + ( ~ )2 + q is a perfect squàre is 

651 

Y ~ (2'-)2 +qlS = (-L)2 or2-yS = -qy + (.1.)2. Thus we must find 
(2 ·2' 4 2 

two numbersy and z such that ( L)2 == z, Y (z + q) + ( L {, a problem solved 
2 2 

in Proh. 81, No, 11, and this amounts to the soIution of the cubic equation in y, The 
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DE t'oPEllATION. Hl 
combien I ®,fàiétparle68 probleme' V7-1 
Ie di que ~7 - 1 ea ie quarrie(me rerme propor­

tiond requis. DemonJlrI11;OJJ kithmetique. Mettons par 
Ie moien (Ju 66probleme foubz chafcun terme fa va­
leur en ceik forte: 

I(f). -310+60. I ®. "7-1 
'1-1&1' 7168. 91-.,17168. ,v7-1.1&I'7-1 

Et appert que ~ 7 - I en leur quatriefme retme 
proportionel. ' 

TROISIESME DIFFERENCE 
DE SJiCOND TIRMB ®-@. 

B~/jçat;on ti" donné. Soient donnez ttois rermes 
Celon Ie probleme tels:Ie premier I (1), Ie fecond ... CD 
- h Ie troiliefme I (!). ExplicarÏDDtl14"quis. Il faut 
trouuer leur quatriefme terme proportionél. 

C()nflrul1i()lI. 
'~ Q) (par reigIe) - 3 ® (pour le- 3 donné~ lui 

applicant ® ) vallent 4 (quarté de 1 moitié de 4 des 
4 CD) combien 1 ®? faiét par Ie 66 probleme 4 
le quarté de (a moide 1 ea 4 
Au mefme aionf1:é - ~ donné faiél: I 

Sa racine quarrée I 

De la mefme foubf1:raiét ~,moitié,dc of. premier en 
l'ordre, relle - I 

la racine quarcée de -4 premier en r ordre .ef1: .tJa· 
queUe quand au + ou -, fera par reigle com­
me les ... ® donnez,qui font +,fera dOlle + 2. 

à laquclle appliqué (!) (par reigle) {era. ,'2. <D 

root y th en gives(x2 + ,~ )2.:. ( V) x + -V (f) + q, or x2 + '~= '\I; y + 

-V (~ Y+' q,x2'~ ·'Y] X ...::- ~- . + -,V (,~ Y + q: Stevin's example is 

x4' = 12x + 5,J... y3 = .. ,~ 5y + 36; y=:4, z ~ 4, x2 + 2= 2x+ 3. 
4 

Je =Vi+ 1,.w'hich is indeed theortly positive root. Nowhere, in bis theory 
()f'the, p'iqL1~dr;ltic equation,'does, Stevin. ,ask (ornegative roots. : 
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Puisóndira I @ (par reigle)vaut 1 ®(fixiefme 
en I'ordre - 1 cincquiefme en I' ordre) com-
bien I ® ~ fai& pade 68 problerne .. t 

Ie di que 1 dl: Ie quatriefine \ terme proponionel re-
quis. DtmtJnHr"t;07I ..Ar;thmet;que. Mettons par Ie 
moien du 66 problerneifoubschafcun terme fa vale ut 
en cefte forte : 

4®-3· 
I. I. 

I •. 

I. 

Et appert que.1 eft leur quatriefrneterme'ptoponit'­
nel requis. con&lufion. E fram doncques donnez trois 
termes, defguds Ie premier@.le fecond ® @.Ie troi:.. 
liefme nombre algebraique quelconque; Nous auons 
rrouué Jeur quatriefine próportionel; ce qn'iI fal ... 
loit faire. 

D" E L'O R I GIN EDE L A CON­
S T R V CT I 0 ND V PRE C EDE N T 

PROBLEM!. 

Q!!and @eA: egale à <D @.nons les pOUltons redni­
re,en @, egald ® @,&alörsdeuient [a·valeur de 1 ® 
notoire par Ie 68 probleme, . comme apparoifrra. Soit 
I (fl,egal~:l u 0+ 5; Q!!fontlepremier&fecond 
terme de la premiere differéce.ll fautdócql1es trouuer 
quelque@& @ telles,queaionfrées à la I@la (omme 
{oit trinomie, duquella racine foit 1 ~ -f- quelque @. 
Puis Iefdiél:es @ @ aioufrez aUI 11 ® + 5, que la 
fomme {oit tri nomfe,duquella racine foit ® &@. Or 
. pour les ~rouuer, ~ ~ra premierement ne~elfaire , que 
Ie qliarre de la mOllie du nombre de mulumde des @. 

653 

The general solution is outlined in Prob. LXVII. H~tethe equation is· written 
x4 _ px3 = qx2 + rx + s. 11ak~ the left ?~nd Slde the square. ofa form 
x2 + Ix + m: 
(x2 + Ix +. tiz)2 = x4 + 2lx3 + (/2+ 2m) x2 + 21ni,t = m 2, 

henee 1= _1... Write 'm = y: 
2 . . .'9.;. ,..,: 

(x2 - ~ x + y)2 = qx2 + rx tos +: <:4 +'2y):~2 -: pyx.+y2 

= x2 (P' + q + 2]) + x(r - py) + y2 +s.· 
4 

... ,'1' 
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DE L'OPERATION. 3H 
foit egal au@, car autres ® &@ aiouA:ez a I @. ne 
peuuent faireque la [omme aie radne fèruant à noA:re 
propos. Au fecond,que Ie produiél du nombre des ®, 
~ar la [~mme de t~l @ I:rou~é. ~ Ie 5 dóné {oit egal à ~ 6, . 
a fçauOlr au quarre de 6,momede ll.des u CD,car autres 
® & @ aiouA:ez à I]. CD + 5 ne peuuent faire, que la 
fomme aie radne (èruante à noA:re· propos. 11 noU4 fllut 
doncques trouuer deux nombres tels, que Ie qu,,"é de la 
moi,;edupremier [oit egldaufecond, &que leproduifldll 
premierpllr Ie fecond + J [oit 3'6, & eA: ceA:e quefi:ion la 
11 du 8 I probleme, par laqlldle il appen, qlle l~ pre­
mier efi: ",", & Ie (èconq auffi4, Ie premierdoncques re.., 
ra Ie nom bre des @,& Ie fecond le@. De forte que les 
deux qllantitèz requi(es. [eron t 4 @+ 4. Aioufi:ons 
les mefmes à chafcllne de noz egales partJes données; 

Ergo I @+4@+4,feront egalesà4@+ Ilo 

0+9· 
Puis extrahons dechafcune partie radne quarréej 

Ergo 1 @ +- 1Jcront egales à 1 CD + 3' 
. Pui~ fouftrahons de chafque part ie 1 ; 

Ergo I @, demeurera egale à 2. CD + I. 

Et ainh .au lieu de I· (1), egale à 11 0+ 5, nous 
aUQns 1 0, egalé à 1 CD + I. Et la valeur de I CD, par 
le68 probleme eft.v1 + I. EteftmanifeA:e quececi 
cft I'o~igine de nofi:re conftruélion du precedent pro­
bIerne. Laquelle il nous falloit decla~er. 

PRQBLEME. LXXIII .. 

E Stant donner...tro14 lermes fkfquel.r te pre­
mier ® J .le . fecond ® (!)@ ~. le troifiefme 

Wc have to find y such that 

(r..... +'1 + 2y) (y2 + s) = _~ (,. - py)2, 
4 4 

which is Prob. 81, Nos. 21, 22, and leads to an equation solvoo hy the methods 
of Proh. 71. IE y is solved from this cuhic equation, then 

x2 - "2 + y = X L + q + 2y + v"y2 + s, 
P V-a --

. 4 
from which quadratic equation X can he found. 
Stevin's example is x4 = - 4x3 + 4x2 + 40x. + 33: 
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nomhre algehr'aique quelconque: Trouuer leur 
'luatriefme ·terme proportionel. " 

NOT A. Le trinomie du lêcond terme de ce pro­
bleme fe peut rencootrer en fept ditferences à ('iauóir: 

@+0+@ 
-®+CD+@ 
@+0~@ 

-@+0-@ 
@-®+@ 

-@-®+@ 
@:-®-@ 

le(ql1elles fept differences re": 
çoiucm pIllliellrs diuerfes manie"" 
res d'operations Celon les autres 
aurres amheurs, mais nous en· 
auons fait1: vne [euie & generale, 
comme fenfuit. . 

PREMIERE DIFFERENCE 
DES E CON D TER ME @+ C!}+@. 

. ExplicAtion du donné. Soienc donncz trois termes 
. (don Ie probleme tcls: Ie premier I @, Ie fecond ; ® 
+ ~o CD + 16 ,Ie troilieline J 0 Explicatio'n du requts. 
nfaut tronuer leur quatrieCme terme proportionel. 

Conflruilion. 
~. Q) (parreiglè)+ ~ @(pourle ~ parreigledes 

3@donnez)+ 16 (pourle 16 àonné lui ap" 
pIkant 0)vaHent 177(e.xcesde 115 quarré de1a 
moirie de 30 des 50,0 donnez, fur 48 produiél: 
de 16 donné par J (des 3 ® donnez) combien 
I CD ? faid: par Ie 70 probleme & 

Auquehioufté ~, des 3 @ donnez, faid: 9 
Le quarré de ~,moitie de 6 premier en l' ordre eft 9 
Au meLme aioufté 16 donné, faid: . ~ s 

(2y + 8) (y2 + 33) = 2... (40 + 4y)2 
4. 

y3 = - 2y2 + 7y + 68; y = 4. 
Hencex2 + 2x + 4 = 4x + 7;'x = 3, 

655 

indeed the only positive root (there is a negative root x = - 1, not mentioned 
by Stevin). Stevin also solves an equation in which the coefficient of x4 is different 
from. unity: . 

9x4 = - 12x3 + 30x2 + 204 + 171; x = 3. 
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Sa racine 'luarr . _ 5 
De la mefine (ot.",ftraifr h moicie de 6 premier ea 

l'orrue, relle 2. 

La racine quarrée de 9 fecond en l' ord~e eO: 3, à la-
queUe appliqué CD paueigle ferom . .. 3.(!) 

Puison dira 1 @parreiglc, vaut 3 CD (feptiefme 
enl'ordre) + 1 (lixiefineenl'ordre) combicn 
I CD? fai& p'ar Ie 68 probleme AI 4 1.-+1 + 
Ie di que les me[mes font Ie quacriefine teI'me pro-

portiond reqllis. 
Demonflr4t;on M;tfJmetique. Mettons pár Ie moien 

du 66 probleme foubs chafcuD tecme fa valeur en 
cdie [orte: 

1@. ~@+30®+16. 1 (%)''''4++1+. 
I1 t· t tIl. 1 

8 0 -;-+1'6 4 6 44".80 7i-V64644"'''4t-t-1-t"'''4~1 ~ 

Et appert 'luev 4 + + 1 + ell leur quauiefme 
terme proportioneIj ce qu'ilfalloitdemonO:rer. . 

Veu 'lue la reigle de cefte conllruél:ion eft generale. 
nous n'appliquerons pas ( comme ilaus auons auffi 
faiél:au 71 probleme) les efcriprures al1X nombresdes 
ordres, pOl1rla muldcude dcsditferences. 

I (i) egale á NOT A. ~nt Ie fetond 
150+ ~6<D+17 termedonné riem radne 'lui 

. - 6 foit· binomie , J'on extraira 
. 9 pourplus grádc facilité ( COIn-

9 blenquela reigleci detrusdl: 
36 generale)de chaCque parrie ra-
6 dne. Soit par exemple 1 @, 
9 egale :14@+l2.C!)+9· 0r 
J ® parce que lé fecond· tern'ie, 

111 XI ; +1 + tient telle racine,onl'ex~aira. 

The sections in L' Arithmétiqfle dealing with biquadratic equations h,ave been 
ahalyzed by H. Bosmans, Mathesis 39 (1925), see the Introductión 35). In this 
article several examples of Stevin's text have been given in tbe original and in tbe 
modern notation. 
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de chaCque terme & I ® fera egale à 1 ® + ;, & par . 
Ie 68 probleme I ® vaudra~. . 
DE V XI E SM EQYATRIESME 
DIFFERENCE DE 

SEGOND TERM! 

-®+<D+@. 

1 (i) egale a 
-1@+4®+3 

.2. 

I 
J 

4 
Jo 

I 

10 
V J.... + ..!.. 4 a 

TROISiESME 
DIFFERENCE DE 

S Ee 0 N D TER M E 

@+®-@. 
I @ egale a 

8.®+ 16(!)-u 
8. 

16. 
16. 
4· 
1. 

-2. 

40 . 
Soluti-{1 +vz. 
on ou 1 -,v 1. 

. .. 

DIFFERENCE IJl 

SECOND TERM! 

-@+(!)-@. 

1 Î1l egale a 
-1®+8(!)-j 

cS 

4 
9 
4-
1 

-I 

10 

... 
Voila les quatre premie­

res ditfereoces acneûées. 
& fons celles qui oot tOll­
tes euës au fecond terme, 
la moienne quamité +, à 
f~auoir + CD; fbl{iIiucnt . 
maintenant les trois au ~ 
tres, qui oot ladiétè moi:­
enne quantité -; Et re­
ceuroot en la cóftruéHon 
quelque petite mut~tion; 
la raifoo ell , que leurs 
origines mefmes, les re­
~oiuent; quiprocede (có-

:657 

" 



- 203 -

658 

DB L'OPERATION. - 357 
meapparoill:ra plus amplement enfon lieu) de cela, 
que@-®+@,onr aut~nt -®+@,pour ra­
cine,comme®-@,de(quelles ne (91uons en 1'0-
rigine meCinequ'elle (era la vraie. par ce que la valeur 
des quantirez que nous cherchons, nous eft ineognue. 
D'ou Penfuir que defdiél:es differemes (uiuantes on 
pourra faire deux contlCuél:ions,qui ferontaucunefois, 
toutesdeux bonnes;aucunefoisfeulement l"vne, de(­
queUes nOllS pourrons choilir la vraie. 

Or la premiere de ces deux conftruél:ions, differe 
de la precedente feulement en cda, qu'j} {aut, que Ie 
feptiline nombre en l' ordre (lequel ei delfus fa touf-
iours e/1:é dia +) {oir par reigl~ -~ . . 

Et la deuxie(me de ces deux conftruél:ions, differe de 
la preecdenreCeulemen r en eela, qu'il faut que Ie cine­
quiefine nombre en l'ordre (Iequel ei delfusfatouf-
iours dia +) foir par reigle -. . 

Lefquelles chofes e/1:ant fort euidenres,nous en don­
nerans feulemenr les exemples par les charaél:eres des 
nombres de I'ordi"e. 
CINC~IESME DIFFERENCE DE 

SECOND TERME @-®+@. 
I ® egale a 1 ® egale a I ® egale a 

I4@-16®-H. n@-I8Q)-t-8. IO@-40®+16 
~ 2-1. -1 6 6 
16 16 9 9 16 16 
I. 1 I 9 9 
.. 4 9. 9 2.5 ·~S 
~ -1; -~ J -5 
I -~.. -2 2. -8 
-4® -4 ®·-3® 3®· -4® 'l®' 
N'5-1

0u{ ,3 , ou{·l 4f'6-1 ~~f~~ n~: 
.. I yraie rol. 
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NOT A. <l!:!..and Ie fecond terme donné, aura raci­

ne qui foit binomie, on en pourra faire comme nous 
auons dia {oubsla premiere force. 

SIXIESME DIF-
PERENCE DE SE­

eOND TERME 

-(]-®+@. 

l@ egale a 
-~®-6Q)+S 

4 
I 

.... 
9 
~ 
I 

-IC!) 
V 12.._2-

+. " 

SEPTIESME 
D I FF, Ii R. J! N C EDE 
SECOND TERM! 

0-·.@---@· 

J@ egale a 
I?@-:-~O®:"" 5 

6 
15 

9 .. 
-1 

La demonO:ration de ehaeeune difference fera fem­
blable à ceUe de la premiere differenee. . concIujion. 
Eftantdoncquesdonnez trois terrnes defquels Ie pre'" 
mier 4, lefeeond @ ® @ , te troi6efme nombre alge­
bl-aiQUe quekonque; nous 3uotl5 trouué leur quatrief~ 
me tel'me proportionel ce qu'il falloit faire. . 

D E L'O R I GIN EDE L A C 0 N-
STR.VCTION DV paE~J!DENT 

P ROBL lME. 

Q!!!nd. ® eftegale a @ (!)@, ncUS les pouuons re-

659 
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duireen 0, egale a@ @, ~ alors deuient la valeur de 
I CD notoire par Ie 68 piobleme, coinrne il apparoiftra. 
Soit I@),egale à 3C~+ ~o CD + 16, 'lui fontIe pre­
mier & fecond terme de la premiere difference. U faut 
doncques trouuer qllelques @ & @, tels que aiouftez 
à-la I (f), lafomme foit trinomie, duquella racine foit 
J 0 +quelque @; Puis Idiliél:esl @, aiouncz allJC 
30+- 30 0+ 1 6, la fom me foittrinomie,dUqlldla 
racine foit I 0 & @; Or pour les trouuer, il fera pre­
mierementnecelIàire, que Ie qllarréde la moitie dil 
nombre de multirudedes 0 foitegal all@, car aunes 
(!) &@ aiOllnez á I ~, ne peuuentfaire que la fomme 
aie racine feruanre á nonre propos, par là nore du %. 

exetnpie du6 I probierne. Au fecond, que Ie produi& 
de lafomme de 3 (des 3@donnez) & Ienombredes 

. (!) trouué,par la (omme de J 6 donné, & du @ trouué, 
foitegalà 2.15,à fçauoirau quarré de 15, moitiede 30 
des 300 donnez, car aurres 0 & @, aioull:ez à 3 ® 

. + JO 0 + 16 ne peuuenr faire que la lamme aie ra­
dne feruante à rioll:re propos, par ladiéte nore du 6 I 
probleme. 1l n0114 fltut doncques trouuer deux nombres tel~. 
'llle Ie quarJ'é de la moitie tlu premier [oi' egal4ujëeontl, & 
qudeproduiltdupremier + ~par lefecond -t- 16[o;t 225. 
Et eil cene queO:ion la I 2. du 8 j problen1c;par laquelle 
appen. que Ie premier eO: 6, & Ie fecond 9; Ie :prcmier 
doncques fera Ie nombre des@,& Ie fecond ferale@. 
De lorre que les· deux quantirez requifes (eront 6 ® 
+ 9! AiouO:ons les me{mes à cha(cune de noz egales 
Panies donnees· . , , 

Ergol<D+6(!)+9:' feronrega1esa9@+ ~o 
®-+-15' . 

Puiscxtrahons dechafcune partie radne quarrée; 
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Ergo I ~+ hferont egalesà J ®-+- S. 
Puis (oullrahons de chafque partie 3; 

Ergo 1 @. demeurera egale à 3 0 -+- lo. 

Et ainli aulieu de 1 ~ egale à ; @ -+- 300 + 16, 
nous auons I @ egale à ~ 0 + 2.; Dont

l 
la valeur de 

I 0 par Ie 68 probleme eft 41 4+ -+- I 7' 
Et eO: manifeO:e, que ceci eO: r origine de noCl:ie con-. 

ftruéHon du probleme precedent; Laquelle iJ nous fal-
loit declairer. ' 

PROBLEME LXXIIII. 

E Sta,nt donnet..trou termes;, defquels te pre­
. mier @ :J te fecond Q) @ ) Ie trozftefme nom­

bre algebraique que1conque: Trouuer leur qua~ 
trief fI!C terme proportionele 

NOT A Le binomie du fecond ter­
a> + @ me donné de ce probleme fe peut ren­

- cr> +@ contrer en trois telles differences: 
cr> :.-. @ DeCquelles nous donnerons trois con-

, fuuéäons, tautes d'vne mefme manie-
re d'operation. 

P RE M IE RED I F F ER ENe E 
DE SECOND TEltME'Q)+@. 

E!ltpliciltion du dont.é. Soient donnez trois term es 
felon Ie probleme teIs: Ie premier I @, Je (ècl)nd 2. Q) 
+ 2.7, Ie ttoifiefme I 0. E!ltpliciltion dil requil. 11 faut 
trouuer lei.Jr quatriefme tcrme proportionel. 

661 
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C 1111 jlrllflifJfJ. 
I CV (par reigle) + Zo ® (poun den (1) donnez 

les applieant CD) vaut ~ (i'acineeubiqlle des 17 
donnez) eombien I CD? faiét par Ie 71 proble­
me 1, par Ie mefme diui[é ledia: 3 racine de 17 
donne quotient· J 
Ie di que , eft Ie quatriefme rerme proportionel re-

'luis. Demonflration. Mettons par Ie moien du 66 pro­
lileme ~ (oubs ehafeun terme(a valeur en eefte forte: 

I CD. 
81. 

Et appert que 3 dl leur quatriefme terme proportie-
nel; ee qu' il falloitdemonftrer. . . 

SEC 0 N DE D I F F ERE NeE DE 
SECOND TER:r.fE -Q)+@. 

Explic4tion da donné. Soient donnez trois termes fe­
Ion Ie probleme, têls: Ie premier I @,Ie feeond """;'1 Q) 
+ 31,le troiuefme I <D. ExpUcat;on da requü. Il faut 
trotJUer leur quatriefme terme proportionel. 

C()njlrlll1i()fI •. 
I CV(parreigle)- 2. (!)(pour-l des~2. Q) don­

nés,les applicant CD) vaut.tl Q) 31 (a [çauoirra­
dne eubique des 31 donnez) combien I ®l 
faiét r,ar Ie 71 probleme V Q) 4,par la me[me 
diLlifèladiéte AI Q) 31 don ne quotientl 
Ie di que 2. ellle quatriefine terme proportionel re-

quis •. Demonftration. Mettons par Ie moien du 66 
probleme foubz ehafcun terme fa valeur en eefte forte: . 
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-2. CD + 3 2.. J CD. 
16.. l.. 

1. 

2.. 

Et appertque 2. eA: leurquattiefme terme propor­
rionel rcqwsi ce qu'il fallolt demonLlrer. 

TROISIESME DIFFERENCE 
DE SECOND TERMB Q)-@. 

Explication tlu tlonné. Soient donnez ttois termes 
{elon Ie probleme tels:le premier 1 @. Ie leèond J Q) 
-8,le lroilieCme 10. Expli&atitmdu requis. 11 faut 
crouuer leur quatriefme terme proportionel. 

. CfJnJlrullifJlI. 
I @ (par regIe) + ~ CD (pour ~ des ~ Q) donnez, les 

applicant a CD) vaut - 1. (à r~uoir raCÎlle cuhique des 
- 8 donnez) combien I CD? faiél: par Ie 72. probleme 
- I. par Ie meulle diuifé ledia: ,- l. racine de - 8 
donnequorient 2. 

Ie di gue 1 eA: Ie quatriefme terme proporrionel re­
<}Uis~ DemonJlration. Mettons par Ie moien du 66 pro::: 
61eme,Coubs chafcun terme là valeur en cefl:e (one: 

I@. 
16. 

3Q)-8. 
16. 

reD. 
2.. 

Et appen que 1 cA: leur quarrief me terme proporrio­
nel rcquis; ce qu' il falloit demonftrcr. 

D E L'O R I GIN EDE L A CON. 
STAVCTION Di CE LXXXIII. 

l' R 0 DL EM E. 

porons qne lG)foitegaleà-2.<D+3; Oubien 

663 . 
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(ce qnivautlc mefme) 1 (i)-f- 2. C!),egalesà ~,de[que1s 
nous cherchons la valeur de I C!), que nous fçauoiu 
eltte I; Diui[ons par Ie mefme Ie ; donné. dohne quo­
rient 3; doncques I & ;. font deux nombres, deCquels 

. Ie produiél: faiél: ie ~ donné,& Ie produiél: dudiél: nOtn­
bre I par -l. (des - l.C!) donnees )ql1i eft - ,1,aÎonfté 
ila potence de quarte quantité dudiél: nomhre l,refte 
ledid: nombre donné 3. ~ddoncques nous auróns 
Irouué rels deuxnombres commefontlefcliél:s J & h 
il eit notoire que l'vn (era la valeur de I ® requi/è. 
Pourrant mettons Ie fufdiél: en forine de queilioQ 
airifi: Trouuons deux nombres tels que leUT produiél [oit 3~ 
& que Ie produiét de t vn ndmbre par 2 aiouIlé à la potence 
de qUllrte quantité dudiét vn nombre, la [o711me [oit aujfi 3. 
O!!ieftla 13 queftiondu &1 problemc; Et appert au" 
termesredufél:s. que 1 @fetrouuaegaleà 1Q)+ 17 
(lequel l. 7 eft Ie cube du 3 donné.deCquels la valeur de 
I C!) eft 3; Par Ie mefillc (pour rrOllUer l'autre nombre 
requis) re diuifale 3 (quidl: Ie 3 du Cecond terme P0le 
ei deffus, ~nd doncques 1 <D,eft egale à - l.C!) -I- 3, 
alors poürtroUller la valeur de 1 CD, nous pouuons 
(cam me parreigtegenerale) mettre en leur lieu, 1(1) 
egale á l. Q) (.1 fçauoir + l. au Iieu du - 2. donné & Q) 
aulieude C!)donnée) + 17 (pour lecubede; donné) 
diuifanda racinecldhique de 17, parladiae valeur de 
10,leql1el quotient fera Ie requis. Et par Ie reuers de 
ces chofes, QQand 1 @eft egale à 2. Q) +.1."7, alors 
pour troUller la valeur de I CD nous poul1ons mettre en 
leur lien 1 @,egale à - 1 CD + 3 ,diui Canc par la valeur 
de I CD la racine cubique du 17 donné, ql1i dl:'l'opera­
rion de la fufdîéte premiere difference femhlahle al1X 

deux autres. Laquelle origine ill10US falloit dec1arer. 
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NOT A J. L'on pourroit encorc de[cripre autre 

maniere de confiruéhon que n'e11la precederire; t fça­
uoir par l'operarion du 14 exempledu8r probleme; 
Mais nous Ie palfons ourre à caufe de briefueté. 

NOT All. Con6derant d'vuc part que l'origine 
des conftruaions des trois problemes fuiuans, eft en· 
tousalfezIa mefme; Etd'aurre pare.la mulritude des 
diuer6tés des ditfe,rences que reçoiuent aueuns d'iceux 
prohlemes, nous deferi prons leurs origines me(mes.au 
lieu de conftruél:ion, commençant à ee 74 probleme, 
duquel nous donnerons( ourre les C'Onftruaions preee­
. dentes )autre manierc de conllruél:ion,eomme pènfuit. 

Explk4tion du donné. Soienr donnez trois termes 
felonIe probleme tels:Ie premier 1 @,Ie(econd 6 Q) -+­; +, Je troi6e[me 1 Q). Explir:4t;Oll durequ;'. Il faut 
trouuer leur quatrie(me eerme proportionel. -

NOT A _ ASn dè declarer Ie fens, aurane de cefte 
conllméHon,comtne des trois problemes fuiuans ,faue 
fçauoir, que nOl~s taehons u'aioufter à chafque partie, 
quelques quanotez egales, telIes, que chafque {èmme 
aie racine de ~ojnd~e mul ticude de quantitez que les 
quantitez donnees ; & deuienneiu ainli finalement 
conueniz en @egale à CD@, defquelles la valeur de 
I @eftl.1lorsnotoire, par Ie 68 probleme; . 

COlljl'lIl1ioll. 
On appliquera les Q) données. ou par egale addi­

rion, ou par egale loubfuaél:ion,tou6ours àla I @,i! 
fautdoneques ici foubftraire de chafque partie 6 (J); 

Ergo 1 @~6Q).demcureront egalesà 3 T. 
Puis û faue aioufter à dtafcune partie quelques _ 

G> ® @, ain6 qUe l'vne aie pour racine quarrée,rri.no ... 

•• < •• ~., ,-

665 
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mie,& I' autre binomie. Or puis que les deux premiers 
charadcres de la premiere partie;{ont I @)- 6 Q),il ea 
notoire que les deux premiers charaéteres de la racine 
(apreshlddition defdié~es ® CD@)[erom J @- J CD 
(comme il appert paria multiplican9n de quanrirez en 
eux) àfçauoir-3 (des- ~ <D) pour moide de -6 
(des-6 Cl) donnés) Il refte maintenanrd'appli9uer 
à iceux I (!) - 3 <D, quelque @ tel, que Ie quarre de 
tel trinomie aie les· quamitez comme @ CD@. telles. 
que les mefmes aioufiez à la feconde parrie,qui efi 3 + 
la fomme aie raciné ql1i foir Q)@,qui (era (par la note 
au lf'xempledu 6 I probleme) quand Ie quarré de la 
moirie du nombre de mulritude des 0, {oir egal dU 

prodlilél: du@, par Ie nombre de multitude des @; 
Mais veu qu' en l'inuention de ce @, qui doibt efire ap-

. Jlliqué à I @- 3 CD.nousn'auonsque faire des lignes 
(Jes quantitez, nous les ddaiiTèrons , à fin qU'c:lIe~ ne 
nous caufent confu60n, & que ne foions cótcainéts de 
befoigner par pofipofees quamitez difan~ ainli : Trou­
lIons l1n-@ (carcefinotoire qu~+@ ne Ie [ourra 
f:fire)quiappliqué a 1- 3.Et puü tels t1oünoml"es muIt;" 
plie%.. p41 eux mefrllts diflinEtemët,{elon lil mlln;ne de mult;­
plicat;o1l des quarile%. .f1geb,aiques,Et au dernier nombre tlu 
produ;Et aiouflé 3+.qu' "Iors Ie quarTé de la moiûe du &in,~ . 
quiefmefoit egal au produi{t du quatriefmep41 Ie fixiefine. 
Et eft cefie queilion la I' du e I· probleme,par laquelle 
il appert que Ie nombre requis eft -1, qui appliqué 
aufdiél:sI @ - 3 CD. fera I @ --. 3 CD - 1,Con quar­
ré. ®-6Q)+ J@+I1®+4.dumefmeCoub­
ftraiél: la premiere de noz egales parties , [efie 5 ® "T­
J 1 ® -f- 4, aiouftons les mefmes ti cha{cune. de noz 
egales partiesj 
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Ergo l@-&Q)-I- s®+ 110+4,feront egalesàs @-I- U®~7+., 
Puis excrahons de chafqlle partie l'acine ql.larrée., . 
. Ergo 1 @-' 3 0+ 1 ferom egales à,tl 5 X 0 +,tI 7+. 
lefquels reduiéh I @ [era egale.i 3 ® + ti 5 X 0 -:I-,tI 7 ..!.... + l • 

Et par Ie 68 problème, I 0 vaudra I + + .cl + +,tI binD. 5 ! +.tI;6 :0' 
la difpofition des charaéteres de l'operadon des choCes fufdiél:es eft teUe : 

~ 
0\ 

t-t 
td .. 

<l!!...antitezdonnees I @-6Q).o. O~ o.~ r o. o. ~+- :" 
Sommes I~-6Q)+5@+Il.(D+4. egalesa 50+12.0+7; ~ 
Q!!an',àchafcune, partiesaiOU~+5®+Jl.®+4., ' 't 5 ® -I- I2. 0+4 ~ = 
leursracinesquarrees I@- ;0-1.1 ,tISX0+4I'7T td. 

Reduiél:es ". .' I @J.) ;0+.f15X®+tI'7++~~. 
, ,. ~ 

Et r@vautpar Ie 68probleme J '"i""+111 t+.cI bitzli. S + -I-.v ;6 ,,90 , ~ 
~t par femblab~e difpolition de charaél:cl'es, ,de(pe(cherolls nous les con{lruél:ions des ~. 

tIOIS probiernes fwuans. ." 
NOT A Le-1,ddelfus trotlué par la 15 queftion du 8 i probleme Ce peut encore trou-

ioer par la .. 6 queftion du mefine probleme. . . 

0\ 
0\ 
-.,J 
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~ ~ ~ 
t:! til 0-
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::'::'0-
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Item fi 1(1), full donnée egale à- 8 (] + I +, l'optration & difpofition des charafle. 
feS femblable à la precedente, fera te~e: 

~nti~zdonnees.I@+8® .0. o. o. 0. o. J + 
Q!.ant.a chafcune pan.aiouft.I2.(Ê-16®+4 12. (3)- 16 ® + 4-

--------- ----~--- t1 
Sommes 1@+8Q)+u@-J6<D++ u (3)- 16 ® + S ~ 111 

leurs racines quanees J ®+ 4<D- 1. - 41 Il. X ® :: . .'.t s ) ~ 
Reduiél:esJ (3). -40-otIuXQ)-t-V 5++1 ~ 

Et 1 ® par Ie 68 probleme vaut - 1-v' 3+ .ti' biniJ. 9 + v' 8 S +. : 
Item fi 1 <V fuft donnée egale à S (J) -- ~ , l' operatioll & difpofition de charaét:cres Cem- ;.. 

blable à la precedente fera felle: ' , :! 
, 0 

Q!!...antitez donnees.I@-8(I) o. o. 0.) I o. o. - 1- .~ 
O!!,anr.àchafcunepanieaiouft. 1o@-I6@++, 10@-I6®++ 

Som mes 1(!)-8Q)+2.o®-16®+4. >egalesà 10~-I6®+3+ 
;,leUIS.racines I@-4CD+1.1 J -v' 2.0 X®+.v3 1-
,: Redwél:es I 0. J l4<D- N' 1.0 X CD+1tI ~.!.. -1._ 

Et 1(D par Ie 68 probleme vauu - ,.I j + tV bintI. 7 -;V j I +. ' ~ 

0-
0-
00 



- 214 -

,68 LE 11. LIVRE D"A.RITH. 
Dom les demonllrarions reront femblables aux prece­
de~tes. Condufirm. Ellant doncques donnez trois ter .. 
mes defquels Ie premier®, Ie-fecond Q) @;leo:oifief. 
me nombre algebraique quelconque; noos auons trou­
ol: leur quatriefine terme proportioneI; ce qu'i! tal­
loidàire. 

I>ROBLEME LXXV. 

EStant donne'l.... trail termes;, defquel.r Ie pre­
mier @;, Ie fecond Q)@@;, Ie troijiefme:J 

nombre a1gebraique lJuelconque : Trouuer leur 
'iuatrief me terme proportionel. 

Explic4t;on du donné. Soient donneztrois term es 
felon le.probleme tel.~ : Ie premier I ®~IC' [econd 4- cr> . 
+ 8 CD - p., Ie troifiefme 1 cp. 

Bxplic41wn du requü. Il faut trouuer leur quatrier­
me terme proportionel. 

conflru{fion. Laconllruél:ion fera femblable à celle 
du precedent probleme. Et Ie 6 (derniere quantité de 
I @- i ®+ 6) elhrouué par la 17eolll8Cqueilion 
du 8 I probleme~a difpofition des charaél:eres de l'opc-
ration~ tèm blable al1X procedcntes etl telle : ' 

x 3 ;::: 6x2 + 4x - 24; x = 6 
x3 ;::: 6x2 +- 3x - 18; x 6 
x3 == 6x2 + 3x - 44; x 4. -

The corresponding equations in y = x - 2.are: 

J3 16y ; Y = 4 
J3 15y + 4; Y - 4 
y3 15y - 22 ; Y = 2. 

669 
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~ ~N 
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::r 0 ~ 
o l:l ?> 

o El El i3 0 0 
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~ n 0 

Cl!!...antitez?onneesf.@:-4Q). ,0. . o. 0.) ( 80- 31 
~nritez a chafcune partIe alou.fl:ees I ~ ®,""-:-14 CD + ;6.1 . I 16@ - 14 ® + 36 

Som mes 1.(V-4ÇID+I6®-14®+36.~egaI.:l') 16(!J-I6®+ 4 
Leursracinesquarrees . I G.l~l®+ 6'J I 40- 1 

Reduifres ..' .... I®-' l 60- 8 . Ö 
Eu 0 p~le' 68 probleme vaudra 4 ou 1. In 

'. . ~ 
. '0 

Item fi I CV fuft donne egale à - 8 <1>+ 40 ® - p, I'operation & difp06tion des eha- ':I 

rafreres femblable:lla precedente fera telle: . . . . . = 
'.... .... .' . " '. . ~ 

· ~Dtirezdonnees 1(4)+8 Û). ·0.. . 0 .. , 0.) J 40 0-:-31 ... 
· ~ntitezàchafcimepartieaioull:ées 4@-480+ ;6. 4G.l-480+~6 ~ 

.' Som mes , . . 1(f)+8Q)+4@-480+36·regalesà .. @- 8(9+ 4 
· Leurs.racinesquarrees I@+ 4 0- 6'J l1 0~ 1 ( 
, RedUlfres' '.' I@. -10+4-

, EtI CD pade 68 probleme, vauclratl J -I. '.. ' .' .. 

Item {i 1 (i) fuftdonne egale à 8 Q) + 2. 0 -+ 589, l'operarion& difpofition desehara-.... 
él:eres fçmblable Ha precedente lèra telle: . ~ 

0\ 
-..j 
o 
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. ··tr·1 " ~(l) :.~ . ' 'VII 
~g Y" , 
(1)..... I 8'<0" ' 
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g"Dl ~ .6 
.... ~ ,(1) ......... 

rfJ.t:l 1-00. ',..,.. rn .::I,:r <+. (1) 
""'. (b. 

::I 'ol>- ~ .E 
f>")< ;:J,~' 
0.. I () 'f>''' 
~. cr. cr .. 
(1)" ::I .0' 
0.. 'O\(JQ l:l 

<l!!,..antirezdonneesI<V-8Q). O.O. O.~ 
~ntitezàchafcunepartieaiouf1:ees 4®+48®-1-36. ' .. 
Sommes 1@-8~+4®+48CD+~6. egales à 
Leurs racines quarrees 1@;-4[)-6. I 
ReduiGles _ I 0· J 

Et 1 ® par Ie 68 probiemevaut ;-+ 41 40. 

, 1®+58~~ 
4@+480+;6° 
4~+ 5°0+615 
20+15 
6®+~1 t-t 

lIJ 

... ... 
Et femblable Cera foperation en touresJes auues ditferences. DemtmIJrllt;on. Mettons ~. 

par Ie moien du 66 probleme .foubs chafcun tcrme dll precedent premier exemple fa valeur,; 
en cefi:e force: " 

I (i). 4@ + 8 0- 32. IQ). 4. til 

1. 56. . 156. + 4- "Ol 
>-

Item. !:IJ 

4@+80-p. I <D. 4· :; 
16. 2.. 1. :c 

I@. 
. 16. 

Etappen: qu'autant 4 comme 1, eit leur qU3criefme proportionel; ce qu'il falloitdc-
!lonftrer. , . 

0\ 
-.../ .... 
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condufon. Eframdoncques donnez rrois termes,derquels Ie premier (f).lelècond (J)®@" 
Ie troifietine nombre a1gebraique·quelconque; noris auons trouué leur quauiefme propar­
tionel; ce qu'il falloit faire. 

PRO B 1.. E M E 1 X X V I. 
EStant donne-z troistermes,de[quels Ie premier ID,1e fecond (J) ®@, Ie troi .. 

'jiefmenombre algebraique que!conque : Trouuer leur +~ terme proportionele 5' 
Explicarion du.donné. Soiem don nez tIois term es Celon Ie probleme reIsde premier J @, ~ 

Ie fecond 4 @ + .. @- 11, Ie troiHeline 1 ®..Bxplicarion du requÏ4. Jl [aut trouuer leur ~ 
quatrieCme terme proportioneJ. . Co"ffruEtion. : 

la confiruél:ion fera fe"lnblable à celle do .precedent probleme. Et Ie 4 (demiere quan- > 
. tité de 1 @-l.CD+4) eft trouuéparla 19 ou 10quellion du 8 J probleme. Ladifpoli- ~ 
tion des charaél:eres de l'0pt'ration femhIable au.'(· precedentes ell: telle: . ~ 

.. . . ~ 

~ntirez donnees i@-4@ o. o. c.t ( ~ ® 0-n 
~nti(ezàchafcuneparrièajouft. O. O'11®-I6®+.. 16. I J2.@-I6<D.:!,J6 

Sommes . 1@-~crH-J2.®-16®+J6. egaleSàl16G>-16<D+4 
. teurs racines quarrees . 1 ®- lQ)+ ~'J . 4®- 2. \oN 

Reduiél:es J @. . 60-6 ';! 

0\ 
-..J 
IV 
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Et 1 ® par Ie 68 probleme, vaur ; + v ;, ou 1 ~ 4/ ;. .. ~ 
Item ft J @full:donnéeega1eà 4Q)- I ~ -J,l'operation & difpofttion des charaél:eres .. 

(em blableà la peecedente, lèra telIe: ... . 

<l!!.~ntitez donnees J @ - 4 Q). o. o. . 0'1 ( - I @. 0 - 5 
~nritezàchalèunepartie;tioull:ec:s J 0(3)-11. CD + 9' I JO@-J2.CD-+ 9 ~ 
Som mes . 1 @-4(1)+ 1O@- 1l.Q)-::;-;' }-egalesà~9®-1l.®+4'" 
leur racines quarrees J (3) - l. CD +. ;. I ,; CD - l. !'" 
Reduiél:es. . . . J@.J l 50- S =: 

Et J Q)parle68 problemev3ur-t +.1 ~,OU+-N !. ~ 

Et remblable fe~a l'operation en toutes les autres [ortes .. DemDnRr",iDn. Menons par Ie ~ 
moien du 66 peoh/eme foubs chafcun terme du precedent premier cxemple [a valeur. en .; 
cefie lorte. . ~ 

'"' :: . I (i). 40)+4(3)-11. I (D. 3 +.1;. 
15 1 +4162.208. 151 +41" 6l.108. 3 +.13' 3 +4/ J. 

Item; 
. 1 (D. 4(1)+4@--11. 10. J "- N; . 

151 -,./61108. l. 5l. -,.! 6l..ioS. 3- N 3' 3-"";' 

0\ 
--.J 
<..IJ 
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674 

DI! L·OP1!RATION'. 3n 
Et appetr que alltant ~ +.v ;, comme J --.; ot! ~,dt 

leur qllarrieftne proportionelj ce qu'il faUojt demon­
frrer. Conclufitln. Ellant doncques donné~ rrois rer­
mes delquels Ie premier (1), Je (econd Cl) 0@, Ie rroi­
lieCmenombre algebraiquequelconquC'. NoU! auons 
trouué leur quatric:[me terme propouionel; ce qu'il 
faUoit faire. . . . 

PROBLEME LXXVII • 

. E Stant donne, troiJ terme.l~ defquels Ie pre­
mier @~ Ie fecond Q)®®@~ te tr.oifiC[me 

nombre algebraiquequelconque: Trouuerleur 
quatriefme terme proportionel. 

Explkiltion dtl dDnné. Soieilt donnez rrois rermes Ce­
Ion Je probleme tels: Ie premier 1 @, Ie fecond _ .. 
Q) -+- 4@ -+- 40 CD + 33, Ie rroifidme I CD. 

Exp!ication du rè'lU;s, 11 faut [rouuer leur ·qu<ltrief-
me tenne propori:ionel. ' 

COfJOrIlElioR. 

·La confrruél:ion fera femblab!e à eelle du precedent 
probleme. Ede4 (derniere quaririré de J 0+ 1 CD 
+4) elhrouué paria 2.l c ou 2.2.C quefrion du 81 pro:­
bIerre; La di(polition des charaél:eresde l'operation 
Cemblable aux precedentes dl: lelIe: 

At the end of Prob. 77 Albert Girard, in bis edition of Stevin's works (1634), 
places a Reigle, which is no other than the Appendice algébraique of 1594, see 
our Introduction. We republish it separately at the end of L'Arithmétique. 
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~ntitez donnees I @ +4 (1). o. 0.. 0'1 r 4®-t-40 @+ 3 ~ ~ 
~ntitezàchafcunepartieaioufiees.I1@+ 16 0+ ~ I1@+J6®-f-16+ 
Sommes . I @ + 4 <J) + 11 @+16 0 + J 6. ('gales àlI6®+S6®+49 
Leursracinesquarrees. I ®+ 2. CD+ 4'J 4OC+ 7 . 
Reduiéres . J @. 1(!)-t- J ~ 

tot 

Et I @ par Ie. 68prpbleme vaudra 3, lequel ie di eflTe Ie quatriefme terme proportione1:: 
requis.Dem'l!rTlltio1l. Mettonsparle moiendu 66 probleme {oubs chafCUD . terme fa va- ~ 
leur en cefte one: < 

I@. -4<1>+40+40 0+ H' JCD· . F JIII 
81.. 8.1. ~. 3. tol 

~ 
Et appert que h eft leur quatriefme terme proportionel, felon Ie requis, ce qu'il falloit ~ 
~oo~ ... ~ 

Er fem blable fera l' operation en routes les aurresfortes .Conclti fion.E ftanr doncques don- lil 
nez rrois rermes, de[quels Ie premier@, Ie (econda>@ ®@.lerroifielme nombre alge- • 
braique quelconque. Nous altons trouué leur quatriefme propottiond;ce qu'H falloir faire. 
. NOT A. Nousdemonilrerons encore. comment I'on trouuera aux próblemes precedens, 
lequarriefme propoitioriel. n'eftam Ie nombre demultimde de la fupelieure quantité, pas 

0\ ..... 
\J\ 
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vnité, rommea etl:é aUK exemples precedcns; D'ou il ne (era pas metl:ier deconuertir (par 
la 2. reigle de reduélion) lediél:: nombre de multitude en vnité, & (era pour euiter aucune-
(ois les rompuz, qui procedent de telle reduéHon. . 

Soient par exemple les trois termes donnez~ deCquels il faut trouuer Ie quatriefine pro­
pomond, tels: Ie premier 9 @,Iefecond~ 12. Q)+ ~0@+lo04CD-f- i7I,le troiJie(me 
I 0. conflruélion. L' on pr~ndra (par reigle) laracine quarrée des 9 <V,qui eft- ~@.Pl1is 0 
on diuifera la moitie de I 2. ~, par iceux ; ®. donne quoneAt 2. (D; Doncques 3 ~ + 2. 0, til 
font les deUK premierscharaél:eres, aufquels il nous faudra trotlUer quelque@;comme I'on ~ .. 
ttouue,par la 11 quefhon du 8 I prohIerne, & fera 5. Etpuis la relle comme delfus. La diC- ~ 
pofitiondes charaétcrcs de i'operation, [emblable aux prccedcntcs, cO: telle : ." 

. . > 
~nritezdonnees 9 ® + uQ).o. o. 0.) j;0®+104®-+-I71 ~ 
~ntitezàcha(quepartieaiot1llees. H@-f-lO®+1 5'f·. H@+100+2.~ ~ 
Sommes 9@+1l.Q)+;.+@+2.0®-!-15. egales 64@+1l.4(!)+19' 
Lellrs racines quarrees 3 ® -+.z. ® -t- 5· l 8 CD + 14 
Reduiaes . J @. . 2. ® + J. 

Et [ CD par Ie 68 J?robleme, vaudca"dcint la demoDllration fera ,1èmblablcaux pre-.... 
cedentes. ~. 

0\ 
--J 
C\ 
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677 

Prob. LXXVIII deals with equations with "derivative" quantities (Oef. 27), 
which can be reduced to previous· types. Examples: x 9 = 2x3 + 496; 
x = 2; x15 = 2x12 + 3x9 + 2x6 + 22912; x = 2. When reducing this last 
equation to y5 = 2y4 + 3y3 + 2y2 + 22912 by meansof y = x3, Stevin 
introduces for the first time in his theory of equations (see our remark to Prob. 
70, third case) his "quantités postposées"of Oef. 28 and Probs. 62-65, that is, 
he writes 1 sec ® for 1 @, or y5 = x15. In order to explain how to operate with 
these new quantities he adds Probs. LXXIX and LXXX and six theorems. 
theorems. 

Prob. LXXIX. IE py is an expression in x (p being a number), what is y? This 
is extended to such problems as: if 4y = 8x3 - 4x, what is 2y2 + 3y? Ans.: 
8x6 - 8x4 + 2x2. 

Prob. LXXX. IE xy is an expres sion in x, what is y? This is extended to 

such problems as: if 2x2y3 = 6x4, vihat is y? Ans.: liV' 3x2. It is also noted 
that 3x2.4y = 12x2y. Division is taken into account. 

Then follow six theorems, taken from ·Cardan's Ars Magna, Ch. X, ana here 
formulated in our own way: 
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Theorem 1. If xy + ay = bx, then x: y = (x +a) :b. 
Theorem Il. If xy = ay + bx,then a: (x -a) = (y - b) :b. 
Theorem lIl. If ay =xy + bx, theri (a - x) : x = b : y. 
Theorem IV. If x2 = axy + by, then 1) x : y = b : (x - ay), . 

2) x: y = (ax + b) :x. ' 
Theorem V. If xy = ax2 + by, then 1) y : x = (y ~xa) : b, 

2) x :2. = (x - b) : x. . a 
Theorem VI. If ay = xy + bx2, then 1) a : (y + bx) = x: y, 

'. a -'x 
2) x : y = -, -b- : x. 

All these Theorems have been provided with an "arithmètical" and a "geo" 
meti-icru" demonstration. The first is a numerical verification. The' geometrical 
demonstration consists in a reasoning. which invokes a theorem of EtJe/id' J 

ElementJ. 
We reproduce Theorem VI: 
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THEOREME VI. 

A VanáquefIJues {ec.® J font egales ;t I cD 
"-M fec. CD + 'lueljUCJ@: AlorJ cotnme 

. Ie nom6re de multituile dès fec. ®, à la (omme 
Je la -vJenr de I fec.®, &- k proáuit7 Ju no~ 
bre Je multit~ tks @, pAr lA 'PJetlr Je 1 CD , 
ainftla 'PJeur del(f)~ 4la 'VJeur tk 1 fee. CD. 
Item 14 "fIakur Je I ® eR moien proportionel 
mtre la 'Valeur Je 1 fec. (f), es' k quotzent pro­
cedant tk la dtuiJion Je hxces (Ju nombre de 
multitude des fec. CD,[ur IA "P4leur de 1 CD, par 
Ie nombre des@. 

Explic4t;on dudonné. Soienr 4foç. (!)egalcsà I CD 
Mjic. ® +6@. Et la valeur de I ® (oit 1,& de I 

foc. ® fera necelfairement J 1. Explic4tÎDn du reqllil.11 
faut demonftrer Ie requis du theoreme. Demonllrat;()IJ 
Arithmetiqlle. Comme4(nombredefic.®là 14((om ... 
mede 11 v aleur de Jfoc. (!),& 11 produifr de 6nom­
brede multirude des @ pat 1 valeur de ICD) ainfi 1 

. (valerirde J 0) à u (valeur de rfoc. (D.) .. 
Item 1 (valeur de 10) eft moien proportionel cn­

m u(valeurde Jfec. CD) &+(quotientprocedantdc 
la diujfion de 1 exces de 4 nombre de muwtude des 
foc. 0, (ur %. valeur de 10, par 6 nomhn: des@.) . 

Sire demonJlralÏon GeometrÎque. Soit A BrJie. ® r 1. 

& Be 4jDoncques C A feront 4fec.®egales par l'hy­
pothefe, à 1 (!) M fec. ® + 60, les mcfmes (oient 

Theorem VI. Let 4y = xy + 6x2 , then if x = 2, Y = 12 .. 
Arithmetical demonstration: 1) 4 : 24 = 2 : 12, 

679 

I .. . 
2) 2 : 12 = - : 2. 

3 
Geometrical demonstration: Let AB be y (= 12), CB be a (= 4), thenarea 
CA = ay is equal to xy + bx2 • Let AD be x (= 2), then DB = xy, if 
BE = bx (= 6x), then area DE = xy + b2 .' According to Euclid VI Prop. 16 
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DE à fçauoir D A I CD 1, parquoi D B I <D M fot. ®. 
& B E, fera fexruple à FBI (D, cteft à dire que B E 
{era 6 Q),ergoFE6@. ... 

Nous auons doncqucs en cea:e 
2. D 2. A· 6gure les egales quantitez donnees. 

Or que la rai{on de C B 4 (nombre 
de multitude des fot. 0) à A E 14-
(fomme de AB Il. valeur de i fot. 
0,& BEI 1 produiét de' nombrc 

J 2. de multitude des@ par 2. valeur de 
I (!) ea: cOmme DAl (valeur de 
I (!) à AB 11 (valéurde lfo'.0) 
ca: par leilrs nombrcs manifea:e. 

B Mais pour demonilrer Ie mefme. 
geomeuiquement faut {çauoir que 
C A eil ~ à 0 E par l'hypotheCe : 
Ergo par 1a 16 propofition du 6liure 
d'Euclide comme C B. à A E, ainfi 

11 DA,à A B.Co",luji,n. ~nd done­
qnes quelques ftt. 0 lont egales à 
&c. cequ'ilfalloitdemonftrer. 

Eflant doncques aïnfi acheuée Ia 
2. E reigle de proportion des quantitez, 

nous viendrós à leur reigle de faux. 
n eil bien vrai que Cuiuant }'ordre des nombres Arith .. 
meriques & Raàicaux precedens, qu'il nous fauldroit 
premierement defcripre Ia reigle de proportionelle 
panition des quantitez,qui feroit chore afih f~cile, 
maïs ne voiant pour Ie prefenc leur vtilité nous la paffe­
rons ouItte. 

(when four lines are proportional, the rectanglecontained by the extremes is 
equal to that contained by the means, and conversely) CB : AE = AD : AB, or 
a ; ()' + bx) = x ; y. Also BF ; AB = CF ; BE or x ; y = Ca ~ x) ; bx. 
For the purpose of this proof a has the dimension of a line, b of a number. 
Now follow 22 Questions, which end the book. They are solved "by Algebra". 
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Sixiefme di ftinélion,de la reigledes faux des 
nombres algebraiques, diéle reigle de 

ALGEBRE. 

PRO BLEME LXXXI. 

E Stantpropoféqueflion quife folue par Al .. 
gebre: La foluir par Aiiebre • 
Or nous (omtnes venuz au dernier ptoblenle de ce 

liure, qui eO: de la treffinguliere, & admirable Reigle . 
d' Algebre, l'Inexhaufte fontaÏne d'infiniz Theoremes 
Aritnmctiques, Reuelatrice des myO:eres cachez en 
Jlornbres: De laquelle nousauons declairé la methode:: 
par fimilitude, en riombres Arithmetiques; au 16 pro­
blcme, nous la demonllrerons mamtenant par effeél: 
en la chofe me!ine.Mais aua.nt que nous y venons,il 
faut encore dire vnmot, á fçauoir: Comrtle il cO: me­
ftier à l'apprentif, auant qu'il vienne à la reigle de famc 
des nom bres Arithmetiques (que nous auons defcript 
audit\: 16 probleme) qu'i! cognoillè les lettres des cyf­
tèes~ qU'il fcacheles quatre generales numerarions, & 
la reigle de trois des nombres Arithmetiques, qui au 
parauant aUOlent cfié defcriptes, fans lequel il commé­
ceroit defordonlleement, & à peu de prouffit, à icelle 
Reigle des faux, parce qu'elles Cohtmatiere & inO:ru.,. 
mens, par lefquelles il fa:~t operer : Tout ainficft il ne­
cetfaire, auant que venir acefte Reigle de Faux. ou AI­
gchre, que l'on cognoiifefes propres:charaa:e~es,fes 
quatre nurnerations generales, Reduaion,& RClgle dil 
proporricm de fes nombrcs Algebraiques. Lefquelles 

Sixth distinCtÎon, ot the rule ot tá1se positi01i .. 
ofthe algebraical numbers,calledruleo(ALGEBRA 

Prob. LXXXI; . Letaquestionbe proposed that can· be solved by Algebra: 
solve it by Algebra~ 

"Now we .have come.to the last problemof this. book, which is onthe' highly 
singular and . admirable Rule of Algebra, the lnexhaustible fountain of .irifinite 
Arithmetical Theorems, Revealer of the mysteries hidden. in 'nilmbers. Of which 
we have .declared the method by similitude, in. Arithmeticalnumbers, inProb. 
16; we shall nowdemonstrate it in effect in terms of x". ["chose" = . "cos a" = 
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font copieuCement defcripces aux precedens, & fans la. 
cognoilfancesd'icellesson commencera defordonnee­
ment, & a peu d'vrilité, p.arce, qu'elles Çonr ~.uffi matie­
re & innrumens, nece{faires al'operanon d lcelle. 

Item commeil n'enoit pas la Ie lieu,d'enCengner ou 
repeter la maniere de Aioune~ ,Soub.O:raire ,M~ltipljer t 
Diuifer, &c. des nombres Amhmctlques, MalS cda Ce 
fai(oit au parauant en (on propre lieu : Ainfi ne (era ce 
I?as ici Ie lieu de repecer en cene operation la maniere 
(l' Aioufter,30ubftraire,Mulriplier, Diuifer, Reduire» 
trouuer quatrie(ine proportio~el,des nom~r~s Aige­
braiqut"s; Car cda confondrott & noftre ddhnél: or­
dre,& meCme !'appretiE; maïs il fallt que tout ced rap­
p~nne aux preceden.s; Ce qu.e nous con(eill~n~ de fai­
re a ceux qui ~n reqll1rent facllement paruerur a chef. 

Q,yESTION I. 

T RfJlIlIOIlS 'VII n,mbre, qai allee fo moilie, 
face IS. 

CONSTRVCTION. 

Soit Ie llombre requis I 01 
Sa moide + CD 
Leur (omme I + CD I 
Egrueà . 18 

Puisonmetteravne ligne,ioignantles nombres al­
gebraiques. & aloIs leurdifpolition fera comme ei 
aetfus •. 

Puisondira t +®eftegale,ouvautI8, combien 
J 0? faia: par Ie 67 probl.x 1. Doncques 1 CD premier 
en I'ordre vaut 11, & lol + CD fecond en l' ordre vaudra. 
(par lediél:67probleme) G,&la 1 ~ CD troilieCmeen 

"res", the 16th centuryexpression for the unknown x). Thc pupil is adviscd to 
study the operations with arithmetical nurnbers beforehè begins to study thc 
present rule of false position. Problems such as: how to find a number which to­
gether with its half gives 18, Question lof Prob. 81, were solved "arithrnetically" by 
saying: let the nurnber be 1, then together with its half it wi11 give 1~. But it 
must be 18, which is 12 times 1§, hence the required number is 12 times 1, or 
12. This rule of similitude was the so-called "rule of false position", or "reguia 
falsi", explained by Stevin in Prob. 16. This mIe ,was extended to all problems 
leading, in algebra, to linear equations and even to equations of higher order: 
"double false position". Stevin now shows how to do these problems, and ma.ny 
more, by Algebra, that is, by the use of x in the theory of equations. 
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l'ordl'e vaudra 18;Lefquelles valeurs Ce metreronr chaf­
rune ioignát fa quantité, & fera alors ladi(polirion des 
charaéteres de la confiruétion(lefqueUes nous defcrip­
rons aurre fois en cefte premiere quelhon pour plus 
grande euidence) commeci dellous: 
Soit Ie nombre requis I <D 12. 

Sa moide .l... (DG 
Leur (omme I! <D 18 
Egale à • ,18 I 8 

Ie di que ucR: Ie nombre requis,De11IonflrAlion. u 
auee (a moide 6, faiét (elon Ie requis 18; ce qu'i! fal- ' 
10it demonR:rer. 

NOT A. Semblable fera la methode, en toutes les 
quefiions fuiuantes; à fçauoir apres que (paroperation 
cOnforme à la petition) on aura trollué deux quamitez 
egales, on trouuera par icclles là valeur de I <D, par 
quelque probleme des probiernes 67.68.69,7°., I ~71. 
7 ~. 74· 7 5.76. 77· 78• 79· 80. à lui re(pondant; qui 
efiant cognu, on rrouuera par la me(me valeur de I <D, 
la valeur de toutes les quantitez en I'ordre, par Ie 66 
probl.& l'on aura les nombres requis à ·Ia propolition. 

L'on peut auffi (olluemesfois trouuer' les aUrres 
nombres requis par Ie premier nombre trouué, fans 
troutter par les 66 probleme la valeur des quintirez de 
J:ordre. Par exemple. fcachant ei de{fus que Ie no~brc ' 
requis efi 12., nous pourtions prendre fa moitie, qui eR: 
6, & l'aioufier à I2., faia: lëlon Ie requis 18: de (orte 
qne par l'vne & l'autre maniere ron vient à ladelirée 
(olmion ; Maïs par ce qu'il auienrJouuenresfois.que 
la rai(on du nombre premier trouué eR: aux aurres 
nombres requistrop obfc~re, voire aucunefois pas de-

Questions. 

683 

J. In oue notation: x + ~x = 18; x = 12~ Stevin presents his scheme for 
easily verifying the answers to his questions: 

Required number x 12 
Half of it àx 6 
Their sum Hx 18 
Equal to 18 18 

Hx = 18, x = 12 (Prob. 67). 

Questions II~ VI lead to quadratic equations. 
IJ. x + y = 5, xy = 6, solved, as all questions before No. XXIII, with 

the notation of only one unknown: y = x - 5, x. (5 -'- x) = 6; 
x = 3, Y = 2. 
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tenninée~comme il apparoifira en plufieurs qudHons 
du fecond liure de Diophante, & aurres fuiuans; ron 
crounera alors la valeur (les quantitez en l'ordre, com­
me dcUus, par Ie moien du 66 probleme. ' 

Item la ou (au commencement· de la conftruéHon) 
nOllS auons pofé pour Ie nombre requis I 0; On peut 
pofer nombre algebraique. quelconque, & tel qlli en 
J'operationnous lemblera Ie plus commode, .felon la 
qllalité de la qudl:ion. Par exemple,fi à callfe d'eui­
ter fraétion, nous euffions vouln pofer pour Ie nombre 
requis.10, fa moitie ferà 10, font enfemble ~CD. 
egales à I 8, & par leG7 probleme 1 ® val1droit 6:Ergo 
Ieç.propofees 1 CD (par Ie 66 probleme) vaudroient 11, . 

. qUl eft Ie mefme, ce que delfus valolt la pofée I (D, & 
nous vient la mefine folucjon. 
Pr.ennons~utrefois pont nombre requis 4 @,Camoi­

lieferal@fontenlèmble6@egales à 18&par le7S 
probleme 1 CD vaudra.v 3; Ergo1es4@parle66pro- . 
blemeval1drontcomme ddI'us u.Et ainfi d'aurres 
quantitez qudconqt1es. . 

QYESTÏO N 11. 

P-ArtollS f en Jeux parties IeUeI ,'lIlÇ iellr 
prot/lljlf (oit~. 

No TA. 

Nous dirons ici encorevne fois pour WUt, que les 
nombreç derriere la ligne, Cont les nombres de la folu­
tion; . à fçauoir les valeurs des nom bres. algehraiques. 
aufquelsilzcàrrefpondent. & femettent apres que la . 
valeur de I ® cft ti:'ouuée. 

lIl. x2 + y2 = 7; x2 - y2 = 1; x = 2, y = V3. 
IV. <2XY':!::V48,x2 + y2 = 7;x = 2, Y = V3-
V. 2xy = - V 60, 2xz= . V 40, 2yz = V -24; x =v5. J -

..:.... V3; z = y2. 

VI. 2xy = V 140, 2~z =. V 84, 2yz = V 60, 2xtl = -V 56, 

2ytl = - V40; 2zu·~ - V24; X = V7, y = V5, z V3, 
ti =- V2; the numbers have been selected insuch away that an 

answer:· ispossible, but Stevin does not comment on this. 
Questions VlI-XIllead to cubic equations. 
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CQNST:RVCT ION. 

Soitl'me partie " ,', 'lCD I ~ 
Et rautte fera nece1làircment '.....:. I 0 + 5 2. 
Leur produiél:' - I ®+ S ® , 
EgaleSi ' , ',' (; 

Le{quels rermes redui&,pir la 4- rdgle deuanr Ie '6 probleme, á f~uoir mettant la fuperieure ,quanrité 
Ceule, &c. I @ fcraegale à 5 CD - 6, & par Ie 68 pro­
bleme, I 0 vaudra 3 ou 2. fait ~. 

Ie di que 3 & 2., font les hpmbres requis.DemolJ~ 
lIrarirm. 0$ '3 & 2. fontles partiesde 5 el1: noroire,& 
leur produitl: efi: 6 fdon Ie requis; cequ'il falloit de­
monftrer. 

~ESTION lIl. Q,YI ENSEMBLE 
I.E~ 11Ilc.,'yt.V1C. o.,YESTIONS, SVIVAN:­

tes, (eruent à l'origine des extra8:ions ,des 
racines quarrees, desmultinomies 

radicaux du 39 probleme. 

T ROlillfJTJS aellx Ilomh,es tels, '1l1e lellrs '1114r­
rttfllcent7, &- '1wf'lllJ tjllil"é flN"flr,utl 

de fAMtrt, reRe I. '" 

CONSTRVCT10N. ' 

Soit Ie pn:mier nombre requis J ® ~ 
Son quarfé pour premier quarrê ,I @ 4-
Ergo Ie fecond quarré (euis qu' auecle 

premier quarré il doit faire 7 )fera De:' 
CdIàiremeDt ';.... I ~+,7 J 

VII. ;'y = 2, x3 + y3 = 40; x~ V;10 +' -Y/392," 

:085 

V3 8 , 1 3/ - ' 
y = - ,/- = V 20 - Y39 2 • This question has been referred 

, 20 + r 392 , ' 

to in Prob. 69~solution of x 3 = ax + b. 

VIII. xy = 2, x3 - y3 = 20; x = V VlOS + 10,' :,' : 

)' = -r,;--_s-, -, This" question has'been r~fe~'r:d ,toin Prob,69: 
r 108 + 10. ' '-' " " , 

solution of x3 = - ax + b. 
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Sa racine quarrée ,pour Ie fecond nombre 

requis. .41' billl1. ~ I (!)+ 7 .ti' ~ 
Difference des quarrez . ~ ® - 7 I 

Egale à . . J 

lefquels term es reduiéts, 2. ® (eront egales à 8; Et par 
Ie 78 problem~ I ® vaudra 2.. 

· Ie di que 2. &..eI h (ondes deux nombresrequi~ . 
· Demonjlration. Les deux quarrez de 2. & de ti 3,qul 

{ODt .. & 3. font enfeinble 7. Itein {oublhaia; de .. 
refte r, (elon Ie requis; ce qll'il falloit demOliftier. 

NOT A. Lon potirroit encore faire celk conftm .. 
aion ainli: . ' . 
Soitle premier nombre reqnis J ® .cl J 
Son quarré pour Ie premier quarré I ® J 
Ergo Ie [econd quaiTé (puis que dil premier 

il doibt diffei'er en I) fera + I OU -- r, 
· foit . I ®+ J .. 

Sa radne quatrée poürle fecond nombre .' . 
requis ....v' b;1JI}. I ® + I Z. 

Somme des quarrez~(!) + I 7 
Egale à 7 

. . lefquels termes • redilias 2. ® ferörtt . egales :16; Et 
par Ie 78 probleme 1 ® vaudr~ ';3. & les <ieliX nom­
bres requisferoDt commc defius 1. & e/5. 

QYESTION Uil. 

T RluillJns deux nIJmhrts telS', 'lilt Ie douhle 
'. de leur prodlliO [(Jit ..; 48, &- IA flmme de 

lellTs f"arre{7. 

IX. x3 - 6 = 7x; x = 3. 
X. xy = 400, ;,:3 - 6x2 = 400; x = 40, 10. 

XI. (.:) Z = y, x (y + 5) = 36; x = 4, Y = 4. 

XII. (-;-)Z ~ y, (x +3) (y + 6) = 225; x = 6, Y = 9. 

Q~estions XIII and XIV deal with biqufldratic equations, Questions XV-XXII 
wlth those cubic equations (resolvents), to which biquadratic equations of dif­
ferent types are reduced. In Probs. 72-77 there are references to these problems. 

XIII. xy = 3, 2y + y4 = 3; x = 3, Y = 1. 
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CONSTRYCTION. 

Soitlcpremicrnombrerequis _ -- I®' 
Ergo Ie (econd nombrc( puis qu'il faut quc 

ledoublcdu proouié\du prcmicr& CC" 
cond (oit V 48) (era . ~ (; .ti 3 

le quarré du premier nombre etl 1 ® 4-
le quarrédu fecondnolllbreeO: !(~ 3 
la fomtne des qual;rez t ~~l ~ I 7 
~~... 7 

LeKluels termes reduitl:s 1 (f) fera egale à7 (!) - 1.1 

Et par Ie 78 probleme I CD ~audra 2.. - . 
Jedi que 2. &.v ;,fontles deux nombresrequis •. 

Demonftration. le produic1 de 2. & .ti h cA: 4/ 12., (on 
double 4/ 48; Item la fomme des quarrez de 2. & 4/ ; J 

cft 7, (elon Ie requis; ce qu'il falloh demon lh er. 
NOT A •. lon pourroic encore faire cefie conllru-

lHon ain": . . 
Soit Ie premier noinbre requis ' . J CD .1 

Son quarré pour Ie premier ql1arré J ® ... 
Ergo Ie fecond quarré (puis ql1'al1ce Ie pre-

mier quarré il doibt faire 7) {era neeef-
fairemeut - I ® + 7 J 

Sa racine quarrée pour Ie fecond nombre. 
requis . ,.;bino. - I (!) + 7 V J 

Produia: du premier & {econd nombre, 
cft V' bi7ul. - I @-+-7(3),{ondou. 1 
bie .v bino.-4@ -+ 2.8 (!) .v 48 

EgaleSél .v 48 
LefquC!ls termes reduilh 1 (f) rem egale a 7 ® -11; 

Et par Ie 78 probierne. I @vaudra 2.,& les deux nOlU" 

bres requis kront comme detfus 3. & .ti 3, 

XIV. xy = 27, y4 - 2y3 = 27; x = 9, y = 3. 

XV, 9i = (- 2y + 9) (y2 + 3-
5

1 
), x·= - y; x = - 2 .. 

XVI. 
XVII, 

XVIII. 
XIX, 
XX. 

XXI, 
XXII. 

2..(8 - 4x)2 = 2x + 4) (x2 - 32); x = 6. 
4 

4x2 = (2x + 8) (x2 - 12); x = 4. 

(2x + 20)2 = (2x + 8) (x2 + 33); x = 4. 

687 
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Q,!ESTION V. 

T. RIIIII'.111 ~"IÎ 1I,~~rtJ uls tiJllt Ie t1'II~/e d" 
produlEl Ju p,emu, &- (tcond,{oil- +" 6 D; 

Et Ie double dil ,,,dllill dl6 premier par Ir "01-
(ie(me,foit.t/ 4 0 ; EIJedouhle du p"duill du {(­
cond pa, Ie premie, ,(o#-.t/ 24. 

CONSTRVCTIO.N. 

Soitle premier nombre regbis I I CD ,v s 
Ergo Ie fecond(puis qu'il (am qude dou-

ble du produid du premier & fecond 
(oit- 41(0) (era -VI , ~ J 

Et Ie troifte(me(puis qu'jl (aut que Ie dou-
I 

<V 
bIe dn.produiél: du premier& troiLie{me 
(oit v' ~o) fera _ . *.v z-

Le prodl11d du fecond ~W- &trodicf- . 
. me~eft -11600/ ./ 

E J
' I;D .€)- -...,..z.4-

ga a. -- .v 2.4-
LeCquels termes reduiéh -.ti 14-X @ (eront ega­

les à-: 41600; Et parle 78 probJeme,1 ® valldra i/ s: 
Je dl quc ,./ S & - 4/ J & ti' 2. font les trois nom­

bres requis. Demfmilr4liDn. Le produiét de 4I'"s &-.:. 
,,; hell-tils/on double- tl6o; Item Ic: produifr 
de ti ~ &.tI 1, ell.t/ 10, (011 double .v 4-0; Item te 
prodwd: de -.t/ J & .v 1, ell: - ,.I 6, {on double 
-.v 14, felonIe requisj ce qu'il {alloit demonftrer. 

.Q.YESTION VI. T ROIIII01lJ ~1I1111t 1I0mbr~s tels, fJue Ie double 
. dil produltl du premu, (} {tcond, foit 
. v 14Dj Eldll!remier & t"i!ie(me.v 14; ,EI 

Each equation in the last eight questions, appears in two of 'them. In elich 
of the pair the formulation is different. For instance, Prob. XXI has the fo~m: 
let (a + b + x)2 = a2 + 2ab + (2x + b) + 4x + x 2 = I + II + UL+ 

1 . l' . j. ". 
IV + V. Then solve "4 (IV + q)2 = (III + p) (V + r), or7 (4x + q)2= 

(2x + b2 + p) (x2 + r), where a = 1,. b = 2, P = 4, q = 40, r =; 33. 
This equation has the form of the cubic equation of Prob. 77, and the curibus 
way in which the <juestion is stated is due to Stevin' s attempt to relate it as closely 
as possible to Prob. 77. Prob. XXII states the problem as follows: to findan .x 

such that (x2 + 33) times (2x + 22 + 4) is equal to ~ (4x + 40)2. 
I 4 

The last five questions are formulated with the aid of the "quantités post-
posées", sec CD, ter CD, quar CD. 
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Ju {tC/md & ,roipt{me v 10; Et J" premie, 
6- quaITie{me- V j I; Et Ju flcond 6- qllil. 

ITie{me-'; 4D; Et Jlllrlijie{me & '1UII##f-
me---4I' 24. . . '.' ." . . . 

CONSTl\.VCTioN. . 

Soit Ie premier nombre 
requis I CV 

Ergolefecon4 ~~ 
Ergo Ie uoiliefme ~ ~ 
Ergo Ie quatrÏe(me -:® lj. 
Double du produitdu fc-

ronde &.uoiliefme ~.40 1€J:: 
Double du prodUit du feeond 

& ~uatriefmc -v 19
6

0 J(Y 
Doub e du produiél: du 

troifie{me & qua- . 
trie{me -1I:JJ7

,6 

Som me de ces trois pro­
duiél:s (quand aux au-. ' 
tres produiél:s requis 
les mefmes fe trouuét 

4160 

. -v40 

felon la queftion) eft 
~40;®I960~V.!.!.76 .v60-.v4o~.tI14 

Egale à tt/60 - 4140 - 4/1 41 
leCquels terrnes reduiél:s tV' 60 X ® - ti!' 40 X ® 

._. 14X®fcrOIltegales à..l 194-0-,.1 1960 -.11176; 
Et pár1e78 probleme I @vaudra.v7· 

Iediqüe ./7,&4'" h&.v ;;& - 4/1, font lesqua­
tre nombres requis. DemonftrAtion. Le double du pro­
duiél:de..l7 &.v 5 ,eft.v' 140; Etde 4"'7 & 4"'~, el} 
1V'"84;Etdev S &ttI~, eftv'60; Et de"!7 &-.. 11 . 

.. , .. ' 
XXIII. x - y = 3, xy = 10; x = 5, Y = 2. 
XXIV. x + y + z = 10, Y + z + u = 14, z + u + x = 13, 

u + x + y = 11; x = 2, Y = 3, Z = 5, 11 = 6. 
XXV. 3xy + 4x2 = 2x2, x2 + y2'= 29; x = 5, Y = 2: 

XXVI. .L = 3x2 + 4x, x2 + 2y = 84; x = 2, Y = 40. 
x 

XXVII. 2xy + 6y = y2, x + Y + 2~ + 6 = 26; x = 2, Y = 6. 

689 

Y : x = x: z, x + Y + Z = 26, 2xy + 6y2 = y2. 
From the lastequation follows, according to Theorem IV which follows Prob. 

80, that y : x = x : (2x + 6), herice z = 2x + 6. From the second equation 
follows y = - 3x + 20, hence (- 3x + 20) (2x + 6) = x2; X = 6. 
Y = 2, Z =18. 
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eft: - t/ S~;Et de,tl' 5 & --tt/2. eft-~ 40; A;": de rt/ f 
&. - tV 1, eft - 4/141 lèlon Ic requis; ce qu'il falloit 
demonftrer. 

Q.,YESTION VII, LAQYELLE 
EN 5 E M B L B L Ji S Q.!.E ST ION S S V I V A N­

tes iufquesàIa 18 feruentauxorigines . 
des confiruttions des problemcs . 

6!J. 71.72.. 73' 7)· 76. 77· 

T R.lulitT deux nomh,es tels ,,/lit Itflrpr()Jflill 
flil2.~& la flmme Je leun 'flhes 40. 

CONSTRVCTION. 

Soitle premier nombre 
requis I CD .lQ)6ino.10+,v391 

Ergole fccond nombre,i 
nn que Ie produia du 
premier & {econd {oit 
1 (qui (etIouue diui-
tam 2. par I ®)fera . I~ 

Le cube du premier nom-
bre lal 

le cube du !econd nom~ 
bre . I~ 

. Sommedescubes J (1)+ I(D 

EgaJei 40 

8 

Le[quels reduifrs I @feraega1eà40 Q) - 8;Et par 
Ie 78 probleme I ® vaudra,tl' ; bi"D. 10 -+- .v 3.91 • . 

Ie dique.v' Q) binD.lO+.I ;,91 &,tI' a> 2.0+!3 9i' 
fooc les dcux nOlnbres requis. Demon.flra';,,,, Leur 

. ~ ; .. 
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. produiél pat Ie 40 probleme eL\: 1.& la. Cominede leurs 
cubes p'ar Ie 2.8probleme eL\: 4o,(èlon Ie rcquis; cequ'il 
falloit (Jemonftrer. 

NOT A. Cefte queA:ion (commenous auons dia 
il'originedu 69 probleme) fertpour declarationdeJa 
conftruéäon du me(me 69 probteme; Maïs il faut (ça­
uoir qu'icelle conftruél:ion eA: colligéedes nombres 
procedans de l'inuention du valeur de 1 ®,quand 1 @ 
vaut40@-.8.· 
~nt à ce que 1'<>n ~ent la pour Ie deuxier~e nom­

bre.v Q)bina.lo-4/ 391,&quenous trouuons ici 
41' Q) :10+:3 '"'i"ilfautfcauoir,quec'e{houde me(me 
par Ie 1.7 probleme,car diuifant Ie numerateur 8 par Ie 
nominatear 1.0+.v 391, &c. Doncques pour euiter 
fraél:ion, on prent la rouliours Ie binomie dilioina, 
tefpondant au premierconioinél:. Et Iefèmblable rell­
tendra {ur la se queftion (uiuante. 

Q,yESTIONVIII. 

T RO~lIons. dellK nombre! tels ,'1l1elellrpro­
titI,O flit 2.~ 6 I. Jifference Je leursell-· 

ks zo. 
CONSTAVCTION. 

Soit le premier nombre re-
qws 1® 

E.rgo Ie lècond nombre à 
lin que Ie produia: du 
premier & fecond foit 2. 
lëra ..!.. 

L he d . 'CD e cu u premier nom-
bte IQ) 

4/(J)bina . .v 108+ 10 

"".08 + to 

691 
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te cube du fecond no~bre . I~.I· iiïo :+1 • 
DifferencedescubcseIh Q)- 1~ . 

b. ~ 8 r.. ~ 8 ou len ~ I ~ + iCi5 lOlt I ~ -~ 10 
Egale à . . 2.0 . 

. ' Le[quels reduiéh 1(6) fera egaleà 10 Q) + 8iEt par 
Ie 78 probleme I CD vaudr3111 Q) binD, 111 108 + ~ o. 

Ie di que v (!) binD. tD/ 'I 08 + 10 & IV' Q) iiiëi ~ 
font les aeux nombres requis. DetnDnflrAtiDn. Leur 
produid: (par Ie 40 probleme) et\: 1., & la difference de 
leurs eubes (par Ie 1.9 probleme) et\: 1.0, Celon Ie requiSj 
ce qu'il falloit demonftrer. 

~ESTION IX. 

T RIIIIIIIJsvIJIJomhrecllhi'lue, 'lil; 4uec- I, 
· f"ce4ul4IJlComme /e coftédudilltuhe,mlll-

tip/;é pAr 7~. , 
· CON ST R. V CT ION. 

Soitle n~mbr~eubjqu~ IQ) 117 
Auquelruoufte - 6 fald: I Q) - 6 1 ( 

Egal à I ® (cofi:ç cubique du premier en l'ordre) I . 
multiplié par 7 qui ea a . . 7 CD 11 

leCquels reduiéb, I ® fera egale a 7 CD + 6; Et par Ie 
69 problcme 1 ®vaudra~. 

Ie di que 1.7 eft Ie nombre requis. DetnonH,,,tio,,:17 
dUe nombre eubiquequi auee - 6 faid: 11. Auffi 
faid: 11, Ie cofté ; dudid: cube multipliépar 7; ee qu'il 
falloit demonftrer. . 

Q.Y ES TI ON X. 
T ROllt~OlJf Jeux IJomhres tels, 'lilt lellr pro­

. "lIiO foil 4D D, &411_ ,.he de l'vIJ, (öuf-
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flra;E/ s les fix f/llarrttdttme[me nomhre,l"rejle 
foÎl40 o. 

CONSTRVCT ION. 

50itle premier nombre reC(Uis . 10 40 
le ferond doncques [era necelfairement ~~o JO 
Sori cube. . 640;~0 ~ 1000 

Duquel fèubfiraiél: les fix quarrcz dufecona 
en l'ordre~quifont .5'6~iOO (joo 

Rel1:e . . -9 6 oooo(!}t-64000 00 Äno 
Id) .,.... 

Egal à 400 
lefquels reduiéts, 1 Q) fera egale a - 2. ... 00 CD + 

J 60000 & par la 2. ditfer. du 69 prob.la.1 ® vaudra40. 
Ie di que "'0 & lOs (ont les deuxnombres req\lir. 

Demonpration. Le produiél: de ... o & .10, ell400, & du 
cube du 10, qui eO: 1000, foubllraiél: 600, poor les fIX 

, quarrez de 10, rell:e400; ce qu'ûfalloit de1nontUcr •. 

Q,yESTION XI. 

T RfJllllfJnS de~x nfJmhre.ttels, fut Ie fllllrré 
de 1"'mtJit;e du premier ftit egat411 (tcfJnd, 

6- que Ie prfJdujB dIJ premier par Ie flcollll + J , 
fIJit )6. .., 

CON S T R veT ION. 

SoitIe premier nombre requis . I CD 4-
Samouieeft+ Q),fonquarré ~ ®;ergolefe-

eond nom bre . ~ ® 4 
Produiél: du premier I ®,par Ie fecond ; @+5 

cO: ~ \.V + 5 Q)' 36 
Egale à 36 

Lefquels reduiél:s I (1) fera egale à - 2.0 <D + 144; 

693 
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lEt par Ie 69 probleme I 0 vaudra4' 

Iedique 4&4Contlesdeux nombres requis. De­
monJl,at;on. Le quarré de la moitie du premier nom­
bec eA: 4, & efl egal au fecond nombre 4; Item Ie pro­
duid: de 4 par 4 + 5 (qui eft Ie premier nom bre par Ie 
fecond+ 5) et\: 36,Celonlerequis; ce-qu'ilfalloit de­
mon1b:er. 

Q,YESTION XII. 

T Rot#lo»s Jeux nomhres tets ,'1"e leqllarré 
. Je là moiti~ du premier. flit egalau feconJ, 
& '1"e Ie prodlufl dil premie' +; ptlr Je (econd 
+ 16,{oit2.2.f· -

eONS T R veTION. 

Soitle premier nam bre requis I ® I (; 
Sa moitie eft + CD, fon quarré ~ @; Ergo Ie 

feconJ l10mbre ~ ® 9 
Produiél:du premier r 0+ 3, parIe fcond I 

.; ~+ 16,eft +Q)+~-t-16(!)+481 uS 
Egales a 11. 5 

Lcfquels reduiéh I Q) fera egale a -3 @- 64 CD 
+ 708; Ei: par Ie 71 probleme 1 CD vaudra 6.' ' 

Ie di que6 & 9, fontlesdeux nombres requis. De­
monHration. Le quarré de la moitié du premier llombre 
6 eH 9,& eft egal au [econd nom bre 9;ltem Ie produifr 
dil :premicr 6 + ~ par Ie fecond 9 + 16, eft 2.15 , Ce­
Ion Ie requisjce qu'il [aUoit demonIher. 

~ESTION XIII. 

T RoNlIons Jeux nomhres tets, qae !ellr pro­
duiét [uit], &- que Ie prodlllél de 1 vn 1I0m-
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lire p4r z , "i,IIHé oS /a pDlmct de '1l1arte 'I1I411Ii1é 
Jlldin 'lI111JDTNIJ,e, /,,[omme {uit 414li J. 

CONSTl\VCTION. 

Soit Ie prc:tnier nombre requis . i (!) 3 
Er~le fe~o~d nombr~ fera ~ I 
<l!!!. mult1phe pau fa1~· . i1!> J 
Le mefme aioufté à la poten ce de quatte C)uan-

tité du fccond Dombre {«ond en l'ordCe,qui 
cf} 8~ I 

Faiél CS~~ J. 
I ' --;w-Ega es a . . 3 

Le{quels reduiéls, I @ fera egale l.1Q) + 17; Et 
par Ie 7 .. probIerne, I ®vaudra 3. 

Ie dique 3 & I (ont les deux nombres requiç. De,. 
rnD"fl,,,tio7J. 1e produiél: de; & I.etl ~; Et!t' prodUlél: 
de , par 2. dl 2., gui aiouflé à la potence áe quarte 
quanritédudiél I,lafomme eflauffi 3;ce qu'i! talloit 
demonftrer. . 

Q.YESTION XlIII. T RDlIlIDl1S dellx IJDmIJrts tels, 'lilt /ell' p"­
dllin fiit 27 JÓ' dt /a pDU11 te de '1"arte '1"4-

lité de j'vIJ,{ollbllr4iOjesJellx ,des,/a refle 
flit "Nih.,. . . 

CON STl\VCTION. 

Soidepremiernombrerequis I (!) 9 
ErgoleCecond nombre fera ~? ; 
Sa potencedequart~quantité . u :$4<f 81 
De laquelle foubtlraléh les deux cubes ~u ie-
. condnóbrefecondenl'ordre,Quifonr 39;';" 54 
Reflc -3'9 3 66(i)H P f'P 17 
Ega! à - Î0 

es 17 

695 
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lefquels reJuids, 1 (i) fera egale a - 1458 ® + 
1,683; Et par Ie 71 problc:me I <D vaudra 9. 

Ic: di quc 9 & 3 fondes deux nombresrequis. De­
monflr atim. Le produiél: de 9 & 3 eO: 17;Puis de la po­
tcnce de quartc quantité de 3 qui ea 81, (oubfiraia les 
deulcubësdudia h qui fontj4,larefteeLl aulli 17~ 
{elon Ic: requis; ce quO il f.illoit demonftrer. 

Q.VESTION XV. 

T Rlllllonl 'VIJ - @, qlli dPpliqfll à 1-3 d-
PIIII telltr(Jii lI(Jmhrel Ntultipliez pdT tliX 

lIIe(mfS diHin&7em'ét,(eI-onla ",dniere de mlltti­
pl/.C.llIilll de '1l1dTltilt\ algt/'r'IÏ'IlIes, & dil der­
nier fJ()m/'rt dil prodlliO ,ti()lIoé ,f: '1u' alors 'Ie 
quarré de I" m()itie dil '1"4Irie{me, /óil egaJ 411 

prldlliO dil tfli!ie[me pdT Ie tinc'Iuiefme, 
CON 5 T 1\ VCTION. 

Soitle nombre requis - I CD - J. 

Q!!i appliqué a I - 3 faid: J - 3 - I ® 
muldplions les pareu! mefmes dirun-
~emét, (e1on ~a maniere ~e mu.lriplica. I 
non des quantJtcz algebr.uques en cefte 
forte: 

I .-3 -I(f) 
I -3 -IQ) 
----..-~--- . 

- I <D. + 3 (D. + I ® 
- 3· + 9· + 3 <D. 

I. -3. ~l <D. 
~----------~ '----
J. -J. -1<D+~.+6 CD. + 1 ® 
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Doncqucs Ie rroifiefme nombte du produiél: 
cft -2.0+9 1 

Etlequatriefine . (; ® IJ. 
Etlederniercft I @,auquelfelonlaquefrion 

aioul1:é 3 + Ie demierfera 1 @ + ~ + 7 + 
ReO:e maintenant que Ie quarré de 3 ® . 

(moitieduquatriefme)quieft 9@ 36 
Soit egal au prOduiél du troifiefine, par Ic 

dernicrquieO: -1C!>+9®--6+<D+18 t I 36 

Lefquels reduîéb 1.0) fera egale a- 3 + CD + 14-
{- jEt 1 0 par Ie 69 probleme vaudra 1, &. par confe­
quent la pofée - I CD vaudra - 2.. 

Ie di que- 2. eO: lenombre requis.DemonIlr4tion. 
Mulûplianr I - 3 - 1, par eux mefmes dinftina:e­
ment, (elan la maniere de multiplication algebraique. 
Ie produiél: fera I - 6 + 5 + 12.+ 4; Doncques Ie 
troifie{Îne nom bre du produiél, cO: 5, & Ie quatrierme 
l2., &l~ dern!er,f auquel ~t:rn.icr aiou~é 3 +,fera 
7 + 'lUl multlphe pade trolfielme 5; falt! 36 ega! au 
quarré de 6, moitie du quatriefme. felon Ie requis; ce 
qll'il falloitdemonlher. . 

. Q,YESTION XVI. . . T ROIl/toni vn- @tel,qlle/Önf/lldrrê+3T, 
mlltliptié pa, ta flmme au douh/e ti iee/ui 

- @, & te quarréde- ],leproduil1 flit ega! 
lUI qu.arré du produill de ~J, par ice/ui- @ 
rtqtlM. 

CONSTR.VCT ION. 

Soitlenombrercquis· -.1°1._.2-
Sonqllarré eft 1 (3)~ auquel áioufté 3 + .. . 

faia: 1(3)+ 3 + 7+· 

697 
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~mu1tiplié par la fomme du double du 

nombre reql1is. & lequarréde- ; qui 
eft par- ~ 0 + 9 faiél: . 

-l.@+90-6 -=-0+18'±" 36 
EgaIauquarrédl1l'roduiétde- H~ar-I CD j 

premier en l'oràre, quiell:a 9(;1,6 
Lefquels reduilt:s I Q) fera egale a - ; + CO + 

18 ~ j Et par Ie 6!J probleme I C!) vaudra 1. 

Ie di que-.z. etl: Ie nombre rcquis. De1lJtmflration. 
Lequarréde-l.cll:4.auql1el aioufté 3 +,falél:7 +. 
qui multiplié par S (S pOl1r la (omme du dOl1ble ae 
- 2. & Ie quarré de - 3) faid ,6 , qui font egales au 
quarré du produiét de- 3 par icdui -2.; (elon Ie re­
quisj ce ql1'~ falloit demonftrer. 

Q,yESTION XVII. 
T ROlIlIOfJl vn @ • 'lui 4ppliqué À 1-2., & 
. puil tets troM nombres mlltlip/ietp"r lUX 

mefitJtJ dii1inflemmt, (tlon 14 maniere de mllt­
tip/ication des fJuantitez 4(~ehr4iques, &- lUI 

dernier nombre dil produiil aiouJ1é - ) 2., &- 411 

fJllatriefme nombre Ju prodllic1 aiollHé 8: .2.!!' a­
Jors le qll4rré de 14 moitie· dil 'l"atrie/me, flit 
egal 411 prodllic1JII troifiefme pAr lé dernier. 

CON ST R V CTION •. 

Soitlenombrerequis I <Dj 
<l!!!. appliql1é a I -1, &ia: r - 1 + I 0, 

qui multipliez par eux mefmes difiin-
tttmenr, fclonla 11la.DÎerede multiplica- . 
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tion des qllantitez algebraiqlles comme rious 
les auons lUultiplié à la 15 que1Hon, donnenr 
produia I. - 4. 2. CD -+ 4· -4CD.I @). 
doncques Ie troil.Ïe[me nombre eJl: 1 ® + 4· 1 G 

.l:.t Ie quatrieline - 4 (!), auquel aioufté 8 
fera .. _. 40+·8 ""':'16 

Et Ie dernier eft 1 ~, à laqllelle aioufté 
. -32.fe~a ·1@)-;14 

Reftemaintenant que Ie· quarré de . 
- 2. + .. (moitie .du quatriefme) 
quieft 4(!)-IG®+I6. 64-

Soitegal au pr~uia du troHje[me Dombl'e" 
par Ie dernier,quieR: 2.Q)+4@-64®-118 64 
le[quds reduiél:s, I Q) (era egale à 2.4 ® + 71; Et 

par Ie 69 probleme I ® vaudra 6. . 

Ie di que (; dl Ie nombre reqllis. DemonJlr4Iio,,;Mul­
tipliant i - 2. + 6 par eux mefines difrinél:emenr; (e~ 
Ion la maniere de mqlriplication algebraiqoe, Ie pro­
duiél: rera I ~ 4 + 16 - 2.4 + 36. Doncques Ie troi­
beline nombredu produiél: efr 16,le quatriefme -14, 
Ie dernier 36, puis au dernier aioufté - 31, &au qua­
uiefme 8~ alors [em Ie trOilieCme 1(;, Iequarrierme 
-.,; J6,&ledernier 4; Etlequarré de-8, lUoide du 
quatriefme,efr 64,& eO: egal au produia: du troiue[me 
16, pàr Ie dernier 4, Celon Ie requis; ce qu'il. falloit· de ... 
mofrrer. . 

QYES 'fION X VIII. 
T ROl/uom vn @ ttl,que (on qUII"é - J;Z mul­

liplié ptlrla(omme du double ä iceltlÏ @,& Ie 
IJI/Arréde -~ ~ Ie produiD flilegAl ïlN qUArré de 

699 

ó 
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/4 moitie de /4 flmme de 3 & du dOllllle du p,o-
duin dl iee/ui @ pllr -2. . . 

CONSTRVCTION. 

Soitle nombre requis .... . I CD 6 
Son quarré 1 (!l~ auquel aiouné-- p 

faiél: I ®-3 1 4 
Q!!. multiplié par lafomme du double du 
. nombre requis, & Ie quarré de -- 2., qui 

eA: par 10 + .... faiél: 1(1)-+40-64®-118 64 
Ega! au quarré de la moitie d" Ia [omme de . 

8,& du doubledu produiél' de I ®pre­
mieren 1'lJrdre, par- 1. ,'en à dire,egal 
au quarré de - 2. CD + 4 qui eft . 

4o(!l- 16 0+16 64 

. LeCquels reduiél-s J Q)fera egale à 14 CD + 71; Et 
par Ie 69 probleme 1 CD vaudra 6. 

Ie di, que 6 eftle nombre requis. Demonflrat;on. te 
quarré de 6 eft ,6, qui auee - ; 2. font 4, quimultiplit 
par 16 (16 pourla Comme c:lu double d'icellli 6 auee Ie 
quarré de - 1) faiél- 64, qui fom egales au quarré de 
la moitie de la (omme de 8, & du double du produiét: 
dudiél: 6 par - 2., Celon Ie requis ; ce q u' il f:ûloit de­
monftrer. 

QYESTION XIX. 

T ROIIIIOIlS f)n @,quillppliquéà 1.-2,& pll/4 
Uit trOM nombres multiplietpar eux mer­

mes diHinl1ement , (el on /a maniere de flJllltipli­
cation des qua1Jtite'{algebraiques,& 4udernier 
1I0mIJredufrodllÎtlaÎluflé---hj 6- 4U Iroifief 
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TM n07lJbre du produi8 aiollfU 4: ~' alors Ie 
qlltlrré de la mOItie dtl quatriefme, {uil egal al(, 
p,odllift dil troiPefme par te dernier. 

CONSTRVCTION. 

Soitle nombr: re~l1is . ' I CD 4-
Laquclle apphqt1ee a I --- 2. (.'uél: I -: 2-

-I- I [),Ql1i Inyltipliez par eux mefmes 
dillinétcmér, (elon la manierede mut-
tiplic:ltion des quantirez algebraiques, 
COlnrne nous les auons multiplié à la 
11 queftion, donnentproduid:: 

I. -4. 2.®+4· -4.CD., I@. 
Doncques Ie dernier nombre eO: I 0, à 

laql1elle aiol111é - J.1. faiél: I 0- Il. 4: 
Edequatrie[meeO: -4CD -16 
Et Ie troHiehne eO: 2. ® -I- 4, auql1el aiou-

fté4,(aia: 2. ®+8 16 
ReO:e maimenant que Ie quarré de -·1 ® , 

(moitie dl1ql1atrie(me) qui ell:· .. @ t4 
Soit egal au produia: Ju troiliefme 2. ® 

+ 8, par Ie dernier I @ - 11, qlli 
e1l: a 2.Ql-t-8@-14Q)-96 6+ 

Le(quels reduiéh I Q) [era egale :1- 1 C3>;- 11 <D 
-I- 48; Et I CD par Ie 71 probleme vaudra 4. 

Ie di qlle 4 e1l: le nombre requis. Demonflr4tion. 
Mllitipliant 1";"- 2. + 4 par eux me(mes dill:indement 
{elon la maniere de multiplication algebraique.le l'ro~ 

, duia: [era I - 4;- 11 - 16 -J- 16: Doncques te Qer­
nier nombre du produiétefi: 16,& Ie quatrieLme-I~, 
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&letroilie[Ole 11: puisaudernieraioufl:é-I1,& all 
r[oiliefme 4, alors fera Ie dernier 4,le quatrieHne - 16, 
& Ie troifieftne 16,& Ie quarré de - 8,moitie du qua­
trieCme dl: 64, & efl:egal atl proouiél: du croifie{ine 16" 
par Ie dernier 4, felon Ie requis'; ce qll'il falloit de­
monll:rer. 

QYESTION xx. 
T R()1I110TJJ vfJ@tel,que{on'lIJ,,.,.,.é-umlll­

tiplU pA,. la {omme dil double J> iee/lli @, 6-
letjll4rré de-2& 4, Ie p,fJduifl (oil egat Ate 

quarré dil p,.OdfÛl1 de - 2 p.t, iee/ui @ requM •. 

CONSTRVCTION • . 
Soit Ie nombre requis I ® I <4-
Son quarré I @, auquel aioufl:é - I %. 

faid: 1 <l> - 11 4-
~ multiplié par la [omme du double du nö - . 

bre requis,& Ie quarré de - .1. & 4, qui efl: 
parl ®+8,faiéè z.Q)+ 8@-14®-96 6-+ 

Egal au quarré du produiél: de - 2.) par 10 
premier en l'ordre, ql1i ea a' 4 ® 

Lefquels reduiéès) 1 @ fera egale a - 1 ® + 11 CD 
+ 48; Et 1 CD par Ie 7 I prableme, vaudra 4. 

Ie di que 4 eft Ie nombrc requis. DemonjlratiofJ. Le 
quarré de 4 ea IS.quiauec-11 f.,iél:4.qui multiplU: 
par 16 (16 pour la fomme du double d'iceluy 4, & Ie 
quarré de - 2. & ellcore 4) fait\: 64, qui font egales au 
quarré du produkt de -l,par Ie 4 troullé. Celan Ie re-
auis;'cc qu'il fallait demonftrer. . 
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QYESTION XXI. 

T RoIIuons 'fin @ qlli ttppliqué à i +.2,& p"ti 
tels troit nombrts multipliez par eux mer­

mes dlflinélemerJi, feton la maniere de multi­
plicalÎ()fJ des qllantitetalgebraiques, 6- au der­
"jer nombre dIJ prodlli&l lIioufté 3h & au qua­
trie{me 40,& aUlrojftefme4.~' alors Ie qu .. r­
ri de la 7!Joitie du tfllatrie(me, 101/ egal all pro-
duiél dil troi{ie{me, par Ie dernier. . 

CONSTRVCTION. 

Soitle nomhre requis J ® 4 
Cl!!! appliqué à I + 2, faiél: I + 2. + I CD, 

qui mulripliez par em, meCtnes diftinél:e-
ment, (elon la maniere de multiplication 
des quantitez algebraiques, comme nous 
les auons mllltiplié à la ·1 I quefiion don-
nent produiél: . 

I. 4. 10+4· 40. I@. 

DOllcques Ie dernier nombre eft I 0. au:= 
quelaioufié B,faiél: . I @+H 49 

Et Ic quatrie(me nombre4 0. auquel aiou-
fié40,faiél:. 40+40 56 

Et Ie troiliefme nombre 2. 0 + 4, auquel 
aiollfié 4> faid: 2. 0 + 8 16 . 

Refie maintenant que Ie quarré de 2. CD 
+ 10 (moirie du quatrieCme) qui e/l: 

4@+80®+-t-oo 784 
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Soicegalau produiél:du croilie{me 2. 0+ 8, 

par Ie dernier 1 ®+ B,quieft 
""':2.Q)+8@+66®+164 784 

lefquels reduiél:s IQ) fera egale à -.;.. 1. @+7 CD 
+ 68; Et I ® par Ie 7 I probIerne, val1dra 4. . 

Ie di que 4 eft Ie nombre requis. DemonftrAtion. 
Mllicipliant 1 + 2. + 4 par eux mefines difrinél:e­
ment felon la mankre de mulciplication algebraique, 
Ie produiéHëra 1 ~ 4. H. 16. 16. Doncques Ie der­
nier nombre du produiél:efl 16, auqud aioufté H, 
faiéè 49; Ede quarriefme nomhre du produiét eft al1ffi 
16, auquel aiouflé 4o,faiél: 56; Ede croifiefme nam':' 
bre eft 11, auque1 aiouflé 4, faiél: 16. . 

Or kquarré de la moirie Ju q113criefme 56. eft 784 
egal au produiél: du troiue{me 16, par Ie dernier 49,fe­
Ion Ie requis; ce qu'il falloit demonftrer. 

QYESTIO N XXII. 

T ROUUOn.f vn @ tel, que (on qU4rré + J J 
muttiptié p4r til (omme du double dJ ieelui @, 

& /e qllarréde 2,& tl1cOre 4, te prodllil1 (oit 
eg41411qllllrréde 14moitiede I" fommede 40,& 
dil dOllhte du produiil de Z pllr iee/ui@. 

CONSTRVCTION •. 

Soitle nombre requis . I ® I 4 
Sonquarcé I @,auquelaioufté pfaia I@+H 49 
QEi multiplié par la (omme du double du nom- '\ 
. bre requis & Ie quarré ae 2. & encore 4, qui en 

par 1.®+8,faiél 1. Q) + 8@+ 66 CD + 1 64 784 
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Egalau <J,uarréde 1 ® +10(POUrlamO.itic. I 
de la Lomme de 40,& du double du pro.. 
duiél:de l. pat I ® premier en l'ordre) 
quieft 4@+80®+400 784 
Icfquels reduilts,l al fera egale à 1 ® +7®+68; 

Et 1 ® par Ie71 probierne. vaudra4' 
Ie di que 4 dUe nom bre requis. Demonjlr "tion. Ie 

quarré de 4 dl: 16. qui auee ;; . faiél: 4,. qui· multiplié .. 
par 16( 16 pourlafomme du double de 4,& Ie quarré . 
de 1, & encoreo4) faiél: 784qui fomegales au quarré de 
2.8 (quieO: la moitie de la Lamme de 40, & du .double 
dti produiél: de 1 par 4) felon Ie requisjee qu'ilfalloit 
demonftrer. . 

NOT .A. les exemples [uiuans feront eeux la, auf­
quels Ce recontrent pofl:pofees quanritez: Maisil faut 
fçauoir qt'le toute operation qui [e faid: par icelles. fe 
peult aufii faire parpoiitiues; mais parce que la railàn 
(les nombres reqUls efl: aucullefois fort obCcure, de 
forteque pourl'abiöJuer par poiitiues quantitez, ron 
auroit mdHer de quelques theoremes, ou aurres illdu. 
tHons,le{quelles JouucntesfOis ne nous viennent a la 
memoire, pourtam on les defpe(che pour ie plus com,.. 
mode; par les pofl:pofees. Nous donnerons dÖllcql1eS 
deux exemples de poftpofee!l quamitez point multi­
pliees ou diuilèes; Puis vn de poltpofée quantité mul­
tipliée; Et puis Vll autre de diui{ée; Et au dcmier vn au­
tre par lequel fera demonftré l'vfagedes 6 theoremes 
fuiuans au precedent 80 pl'Obleme.. . 

QVESTION XXIII. 

TRONuons deuxnomhresdefqllels '" Jifference 
flit J (} teNr produiO 1 0 ó 
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NOT A. Pourdedairercequi eftgeneralementre_ 

quis es operations des poftpofeesquanritez,ilfiutfça_ 
. uoir, qu'apres ql1'il y a pofees, ql1elques poftpofees 
quáti'tez il fam opcrer par les mefmes, {è!ö la quefuon, 
comme 1'0n a faiél: ci deuant par les pofidues: mais 
eftant venu :l.l'egaleté.on ne rrouuera pas par icelle Ia 
valeur de I 0. comme 1'0n à faiél: deCfus, mais on 
troUllera la valeur des poftpofees en pofirinc~,par les 
79 & 80 problemes , puis on COllUnencera amre ope­
[ation femblable à la premiere. mais enuerement de . 
pofitiues quanritez. comme les exemples Ie declaire-· 
ront plus amplement. 

CON S T R veT ION. 

Soitle premier nombrerequis I @ 
Et foit Ie fecond nombrelfec. CD 
leurditference " I ([)- I fec. (j) 
Egale à . 3 

Lefque!sreduiéh (mettantla I fec. CD feule) I fee.Cf) 
fera egale ou vaudra I CD - 3. 

Or aiam tl'Ouué que la I fec. CD ci delfuspofée fe­
condel1l'ordrevaut (en quamitez de la mcfil1e pro­
greffionql1'eft lapolitiue I (0)3 CD -I,ontécom­
mcncera l'operation Cemblable à la precedente en 
cefte forte: 
Soide premier 110111 brt! requis '. I CDj 5 
Et fo. it Ie fecondnombre (car auto ant eft rrouué 
. valoir la rfee.®premieremenr en la pre- .' 

miereoperation pofée) . I CD - 3 z. 
Leur difference fclon Ie requ~s eft . h refte' . 

qucleurproduiél:foit Io;maisileft J~3® 10 

Le mefme doncqueseftegal à. . 10 

le(quels reduid:s; J @ fer~ ~lc à 3 CD -+: io; 
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Et pade 68 probleme I <D vaudra 5. . 

Ie di que j, & 1 font les nombres requis. Demon­
flrAuon. Ladiffereneéde 5 ~ 1 eO: 3. Item leprooui& 
de 5 & 1 eO: 10, (elon Ie requis; ee qU'il fauoit de-
monllrer.· . 

Q,yESTION XXlllI. 

T ROUIIOnJ quatre T/ombres tels, 'lue la {om me 
du premier fecond & troifle(me (uit 10, & 

du {econd troiflefme & quatrie{me 14, & dil 
troifiefme quatriefme & premier 13,& dil 'lUII. 
triefme premier & (eC()fJd 1 I •. . 

CONSTRVCTION. 

Soit Ie quatrie[me nom bre requis, & I CD Ie pre­
mier I fee. 0, & Ie [eeond I ter. CD, & Ie troi­
fiefme I qUArt.@;Donequesla fomme du qua­
triefme nombre auecles trois autres eO: i CD +1 0 

Etdu premiernombreauecles ; autres,eO: I fee. (D-H 4 
Et da Ceeond nom bre auee les; autres,eO: I ter. CD + I 3 
Et du troiuefme nombre auee les trais autres,e~ 1 qUAr. 

(!)+1I 
Lefquels quatte Com mes Cont entre eux egalt's; ergo . 

I Jèc. CD + 1 4, eO: egale à 10+ 10, {oubftra· 
hons doncques,de chafque partie 14,& demeu-
rera I ftc. o egale ou vanant 10-4 

Et pour femblable raifon, la I ter. <D vaudra I 0- 3 
Eda I qUArto CD vaudra . . J CD - I 

Or aiant des poO:pofees quantitez trouué leur va"; 
leur en poutiues, nous commencerons par les md:' 
mesautres óperations fembla'bles àla ptecedente, en 

. cefte (orte: · 
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Soitlequatriefmenombreautrefois . I ~ , 

Ede premier, (au lieu de I ft' . (%) que nous 
po(amespremierement)(era . I (%)~4 :I. 

Ede fecond( au lieu de I ter.(%) que nous po­
lamesaucommencement)fera 10-; J 

ErIe rroiliefme (aulieu de I qUArto (%) que 
nous pofames au commencement) 
Cera I CD-I J 

leur {omme 40-8 16 
Egaleauquatriefme.&lestroisautres 10+ JO 16 

lefquels reduiél:s 3 (%) krom egales a 18; Er par Ic 
67 probleme, I (%) vaudra 6; .. 

Ie di que 2.. 3. 5.6. {on des quatre nombres requis. 
Demonjlration. lafommede 1.3. s·efr Io.&de 305.6. 
eft 14s & de 5. 6. 1. eft 13,. & de 6.1. ;. eft 11, Celon 
Ie requis; ce quO iJ {alloit demonftrcl". .. 
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The "first part" of the Pràtiqlle consists of eleven problems, of which the 
first four deal with the addition, subtraction, multiplication, and division of 
money, the others with the theory of ratio. This theory, in geometrical form, 
was presented in the Problemata Geometrica, First Book. In the Pratiqlle we 
find an 'arithmetical theory. It is based on conventions going back to Books V and 
VI of Eudid's Elements, where the concept of '''compounding'' of ratios, is in~ 

troduced; if ~ = : . ~ , the ratio ~ is said to be "compounded" of the 

ratios !!.- and -~. if ~ =.!- the ratio a
b 

is called the duplicate of a
Ç 

., if 
ç b ' ç b 

a a ç d '0 ç d hO, II d h 'I' . ~ T = -;- . d . IJ ' and c =(j = T t e ratio IJ IS ca e t e tnp lCate raho, etc. 

(See T. L. Heath, The Thirteen Books of ElIclid's Elements, 2nd ed., 1926, pp. 
132-133). This "compounding", which we see as a multiplication, was conceived as 
an addition. In following this method Stevin explained himself by writing that, 
though there exists a controversy between the mathematical authors (and prin­
cipally between the commentators on the 5th Definition of Eudid V) concerning 
the computation of ratios, - because some calf addition and subtraction what 
others call multiplication and division -, some practice will dear matters up, 
notably by means of the theory of music and the mie of company. The subject 
has not been discussed in L' Arithmétiqtle because th at book deals with numbers, 
and Ratio is not number. The problems are: 

v. 

VI. 

VII, VIII. 

Addition of ratios: 2 + ..! = 2 (the fifth plus the fourth pro-
231 

duces the octave; in modern notation ~. ~ = ~~. (We shall 

write +, -, X and :, though Stevin does not use any symbols). 

S b . f . 3 4 5 (a ç ad) 
U tractlOn 0 ratlOS·- --- - . -- - -

. 2 - 3 - 8 b· d - bç . 

R · I' I' d b b 3 4 81 4' 3 8 atIo mu tIp Ie y num er: - x = - - x - =-
2 16' 9 2 27 

a P op'" 0 L lqj oP 
«T)· = bP' (T)q, r bP)' the multiplier is a number. 

Ratios cannot be multiplied, no more than we can multiply 3 lb. by 
4 lb., but only 3 lb. by 4. 
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IX. Ratio oivided by ratio: 2
8
7 (ratio): ; (ratio) = 3 (iE 

X, XI. 

; = ( ~ l, p is the quotient of : and ~ ). Although ratios cannot 

be multiplied, we can divide ratios by ratios as weIl as by num­
bers, just as a line can he 'divided by a line and gives a ratio, 

and by a number and gives a line. Similarly: 13° (ratio) : ~ (ratio) 

raison 47 

2 + a fraction. Stevin writes 2 27 which means that 
raison l.. ' 

2 

10 3 20 ~ _ l.. = 4° > 1, but 4° _ l.. = 8
8
° < 1. 

3 2 9 9 2 27 27 2 1 

Ratio divided by number: ~~ (ratio) : 4 (number)= ; , 

4 . 2 ,8 a 
'6 (rauo): 3 (number) = 27 (IJ 

d 
ç a-

: (f- (IJ) ç ). 

On this method of computation with ratios, see Introduction Problemata 
Geometrica, fo~tnote 3); F. Cajori; A History of Mathematical Notations 
(Chicago, 1928) I, pp. 248-250l 

[The "second part" of the Pratique contains some mies of commercial arith­
metie: the mie of th ree, the mie ()f five, the mie of company (or fellowship ), 
and the mIe of alligation (or mixture), all standard topics in commercial' a,rith­
metic for many centuries. These mies are simple applications of the theory of 
proportions, e.g. when A, B, C trade together with 2, 3, 4 lb. respectively as 
t~eir capital, and on these 9 lb. make a profit of 5 lb., how is it to be divided? 
This is an example (given by Stevin) of the rule of company. He' then gives the 
French translation of his Tables of Interest, followed by a few,examples of the 
rule of false and of double false position (see Introduction) and some geometrical 
problems, partly solved by 1), partly by arithmetic. One of the latter is based 
on a theorem found in Ch. 12 of Ptolemy's Almagest (Ch. 13 in modern ed.): 
If a line BD is drawn through a point B on side AC, and a point D on side CF 

of a triangle AFC, then ' ~~ = ;~ . ~~, where E is the intersection of BD 

.with the continuation of AF. Stevin writes: the ratiq of AC to AB is composed 
of the two ratios CF to FD and DE to EB. This part of the Pratique ends with 
the French translation of T he Tenth. Then follows the Treatise on Incommemu­
rable Magnitudes, which we reproduce. 
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TRAICTE DES 
INCOMMEN SVRABLES 

GRANDEVRS. 

Auee vne Appendice de l' explica­
tion du Dixiefme liure d'Euelide. 

Deflript par SIM ON STEVIN 

Je7Jruges. 

Treatise on 11lcommensflrabie Magnitfldes 
Stevin decided to write this treatise af ter the repeated study of the Tenth 

Book of Euclid's Eiements and of several commentators. Some of these had de­
clared it to be the most profound and incomprehensible subject in Mathematics, 
and others the cross of the Mathematician, but af ter due study Stevin had become 
convinced that there are not so many difficulties as is commonly believed. 
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PRE. S que nom auions ~eu & 
reueu Ie 'Dixiefme liure ti Eudj. 
de ,trmélant des Incommenforll." 

~~I,.;;iC"~ bles Grandeurs;auJft ku & rele" 
pLuJteun cornmen~a~eurJ fur Ie mefme,defquels . 
aucuns Ie iugeoient pOllr la plUl profonde & 
incomprehenJible matiere de {a Mathematique ~ 
les tlutres que cefont l'ropojittol1s trop obfcures:l 
fs'lacroix des 8J1athematiciens; Et qU'outre 
a~ie me perfoado14 (queUe [oUle ne faiEltopi­
mon commettre aux hommes ?)tfentendre cejle 
matiere par Jès caufts, & qu' elle n' a en loi tel­
les dtjficultez.. comme f'on eftime "Pulgairement;, 
ie me fuis addonné d'en defcripre ce tratElé. 

~ati à Jin que nous d{tons p'~emierement, 
dou {ç,J hommeJ font /"Venu'!... à la cogncYJance 
ft} exercice de ces Incommenfotables Gran­
Jeurs,faut fiauo;r, que comme heaucoup des 
theoremes des nombres Je defcriptlent fouuent 
par la cognoiJf ttnc.e Jes $ra~deurs, ~efquels the()~ 
remes 110114 ferolent difJicilesJ "PDlre tlUCUnefcu 

713 

In order tolearn how the. knowledge of these ihcommerisurable· magnitudes 
was 'acquired, 50 Stevin writes, we must understandthat many theorems about 
numbers are of ten described ',. by means of magnirudès, theorems of ten difficult 
or impossible to find by simple numbers (as e.g. thetheorem on the cube 
beforeProb. 69 of L' Arithmétique). Andconversely there are of ten pro­
positions about magnitudes by means öf numbers, which cóuld not be discovered 
by magnitudes alone, e.g. that 1 is incommensurable with V 2, hence the side 
of the square is incommensurable with the diagonal, something we could not 
know without the numbers. Hence, since there are numbers incómmensurable 
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. . I~ . 

impoJftb!es de trouuer par les fimples nombres 
(comme fepeut colliger mtre au tres par Ie cube 
Iluec [es (jroUaires deU4nt Ie ó 9 probIeme de no­
flre Arithmetique )ainJi ft trouumt au cOl1trai­
re fluv"cnt propoJitions des gralJdeurs :> p4r ie 
moien des nombres, lefqueUes propofitions ne ft 
pourroient inuenter par lesfeules grandeurs. 
--Par exemple noU! ffattons que I eflinccmmen­
furahle a,v 2 ~ ~a.iJ comme 1 a V 2, ainfi Ie 
coffe' du quarré à fit diagonale:> parquoi lecoJlé 
du quarré eft incommenjterable à fa diagonale, 
ce qui nou.! [eroit impojJible de [çauoir J àns les 
nombres. '])oncques cofIJme il y á des nom­
bres entre eux incommenfurablCl, áinfi y a tI 
des lignes entre cUes incommenfol'aMe.r3 :MaiJ 
il y a ena nature douze certaines èf}eces de 
nombresincommenforaUes:> qui fappeUent bi­
nomies, defqueUes ['on extraitl douzc '&tI.cines 
de diuerfes qualitez; f[ J á doncqt~es at1Ji en la 
nature douze teUes efjeces de ligneJ; áutc Jèm­
hlab!es racines) de la conflruélion ft} proprieté 
defqueUes, euclide à dcJèript fln dixiifme liure. 
LaqueUe raifoi'J d'ou les hommes font "Pehuz 

with respect to each other. there are also lines incommcnsurable with cach 
other. This holds for the 12 types of incommensurable numbers called binomials 
and their roots; hence there are 12 such types of lines with their roots, 
described in Euclid x.: To all who know the nature of radical numbers this is 
easy to understand, though it is the causc of the obscurity of this book X. Hence 
we know that thc inventors of the propositions of this book had binomial 
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à.,la cognoijfance ft} exercice des incommenf. 
rables grandeur ~:> not« auions P"opo[é de de­
clairer. ~aiJ 'Veu que tout ce.ft affaire ejl fa­
cUe:> ft} fans dijftculte~a~ experts en la nature 
des nombres radicaux (la cognoif!ànce de[qtiels 
efl necejJaire:> 'tJeu que fans la mefme I~on Je 
tourmente en rvain en cejle matiere) il refte en­
core de titre qU'eUe eflla caufe de I'obfcurité du­
dia djxiefme {jure: Jt faut doncques fiauoir:> 
'Lue les inuenteurs des propofitions du mefme:> 
Je propofoient nombres binomiaux, & par les 
qÜalitet.. qu' ik. trouuoienten leur s noms (lef­
queUes qUalit~font definier depuisla 41 defi­
nitlon:> iufqt~S à la f7 Je noflre Arithmetique ) 
ilr ont defcript des lignes de femblable quilite': 
Outre ce:> par les operations des extraElions des 
racines des nombres binomia~ (qui {ontde~ 
[triptes au 39 probkme de ~ Aritlimetique) ils 
ont coUigé femblables ex.traflions de racines 
a'ÎceUes binomies ugnes, ft} par les qualitet,.tks 
racines de ceux la, auffi defcript Jemblabfes J..tIa­
liter... de ceux ei. Par exemple ils Je propo] ~ient 
";6 + 1:>'114; ejJ b;nomie cinc'luiefme:> par la 49 

71; 

nwnbers in mind· and using their qualities described lines of similar qualities, 
as described in Defs. 45-47 of L' Arithmétique. The same holds for the extraction 
of the roots of these binomials. For example, they took y6 + 2 (type 5 of . 

Euclid' s binomials) and took a line of this length, then took 11 y6 + 2 = 

V h lJ2 + -V 1/2 + V v"i"l/2 - i 1J2,- from which they inferred that a 
line of this length is also the root of the binomial line of length y6 + 2, and 

also has its qualities, such as that the product of the parts V fl1/2 + b/2 

and (Vl172 - ·hh is an arithmetical number, to wit 1, and that the 
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16$ 
deftnition de l'Arithmetiquc> "OU ils "{Jaioient 
''lil! ~ lign~ long~ de.t/ 6 + 2 pieth>eftoit hino­
mte ligne ctncquzefme de femhlahk qualité: Puil 
ext,ahant r",ine dudia hinamie nomhre>felon 
la t/oarzne du 1 exempk du 39 proMeme la 
trouuoient de tV bi no. v I ++.t/ ~' -f-tV 
bino. I, {--tV -i-, Jouw cogneurent que [a 
ligne de teUe longueur eJloit auJli racine de /a­
tIIéle binomie lignc> &' pour /cs qualitez...qu'i/s 
"{Joióient én iceUe racine de hinomie nomhre 
(quifont qut le produitl de fesparties;, tamme 
4/ bino. v I -+ + 4/ -h par tV bino. I ; '_, 

4/'+;, eft nomhre eA.rithmetiquc, à fiauoi,. 1. 

Jtem que la flmme des deux 'luarrez... de[diéles 
deux partieJ > ep r",int, de Jimple nom J [on 
quarTé incomrnenfurahle, à Jiauoir,y 6,comme 
nfJUI auonJ dia à la NOT A dudj[f J eXèmple 
du 39 proMeme) ils conclUoient femblables qua- ' 
Iitez... en cefle fa respondante racine de hinomie 
ligne: Or ceci leur eftant ainfi notoire en toutes 
tes douz...e efjeces de hinomies /igneJ, ft} de 
leu!,s r",ines! ~ en ont de{criptdiuetfes propo-. 
jitlOrJJj MaM ils en ont letenu les nOm6TeJ;, 'lUI 

sum ofth(!ir'squares is',V6; asimple 'root incommens~rable w~th its squa~e. The 
numbets, 'were then' taken away and we were left Wlth the Imperfect lmes -
imperfect: since the'nurrierital multinpmials cànnot be separat~d from line multi, 
nomials because no line is in itself multinomial, but only Wlth respect to some ? ;.. .: ",..., .. "'. ... .... . . 

", r , .. , .. 

. ' .. :: .:: ... 
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leur auoient efle guide aJ!èurée ~ pour campTen-­
dre parfaiélement laproprieté {}iceUes lignes~ 
fans lefquels nombres> ilS ne pouuoientrien cf-
fèéluer~ @' nOll4ont ainJi ItUJfé ces ugnes im­
parfaiéles: Ie di imparfaiéles ~ parce que les 
multinomies nombreJ font infeparab!cs ik mul­
tinomies lignes ~ '}Jeu que nu/Ie ligne n'eH par fai 
multinomie~ m4iren rcf/eB de quelque multi­
nomie n'Obre explicant fo. qU4ntiç~car "Pne mef­
me ligne Je peut dire en quelque 'tJiUe de J pieds ~ 
/aqueUe fera en l1neautre peut eflre~de -4 +.v 2 

;ieds: De forte qu'i[ leur eHoit beaucoup plliJ 
flciled'inuenter & defiripre ces lignes~ tju'a 
autres entendre !curs propófitions ; De laqueUe 
imparftélion feil enJüiui> que ['on n"afceu ope~ 
rer en ces lignes ~ [elon cc qui efloit Ie but de leur 
áefcription~ comme couper lignes proportionel­
lement folon la ,'a{on dönnée ~ non feülement de . 
fAqueUe ks termes font nombres Arithmeti­
qucs camme l1euUent !cs exemples de la 9 l ro-
pofttion du 6 /iure d'Euclide~ ·ne point fotisfai­
fanJ ~ la propoJition ~mais de nombres radiratlx 
ft} multinomies quelconque s ~ft} puil ,faire & 

;717 

number multinomiaL In Cact, a line can be called· 4 feet in one town and 4 . + Y2 
feet in another. Tbe result of this imperfection has been that we do not know 
how to operate with these lines, e.g. how to cut- them proportional. tó a: given 
ratio, not only in ratio of arithmeticalnumbers (as done in Euclid VI, Prob. 9), 
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\ 

J67 
IArf4ió!e extraÇlion de toutes tacines des mu! .. 
tinomies ugnes, eomme tkJ nombres. :Parquoi 
ces Mathematiciens femblent aucunenzent auoir 
Ieurs raifons ~ eOfeJJam ne leur pouuoir animad. 
uertir aucunè "Ptdité audill dixieJh1e liure~ "Peu 
'Iue I'on ny traiae point abfoluement , mttÛ Ie 
tout ear maniere tiobfcurs enigmes ;, & eela à 
. cau[e (comme nom auons dia) que les info"a-
rables nombres ne leur font pu at.[JinélS'. ~ai4 
pourquoi les ont ils amft aetenuz.~ P"M . que 
dautres propofitiolU Geometrique.r~ aians me­
ftzer de nombres Ar#hmetiques? eertcs ie ne 
'tIoi autre razJon, jinon qu'iJS ne les tcnoÎent. pu 
pour nombres,.ains pourquantite'{.. irrationel­
k.)·, i"egukeres, inexplicables, fourdes, ab[ur­
tks,@' ptU dignes d'eitre eiteesen propofitions 

. 8YJ.Jthematiqucs: iMais parce que noU4 auons 
reruté enfin !ieu cefle irrationeoe, irreguliere ~ 
inexplicabk ~ flurde, & abforde opinion, & 
'Juc noU4 efjerons en tempt oportun d'1fermer 
plu.t ampkment par la 4 c thefe de not... thefes 
Mathematiques, que ces nombres font en par­
{eflion @'ïexceOence;, "rJn des grans Myfleres 

but also in ratio of radical numbers, their multinomials, or their radicals. But 
why have radical numbers been withhe1d (and not the arithmetical ones), sa 
that Mathematicians have found no utility in Book X? The reason probably is 
that these Mathematicians did not consider these radicals as numbcrs, but as 
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tie IA Nature J à IAparf4it!e comprehenfion Ju;. 
quel eOe n'a "PoulM faire capable toU4 entende­
mens; TeUe f~ufJe perfoafion n'a empefcbé no­
foe concept, ains au contraire, k "Prai [enti-
ment noUl à ([elon la nature du "Prai, duquel 
?je proceJe que "Prai )~ondui!, à la ~ognoilfance, 
de ce quenoU4 chercbtons, a ffauolr de r; gene­
neralë defcription de! ditJes incommenfurables 
grantJeur s , non p'tIJ feulement des dout,.e bino­
mies lignes &- kurs rtfCÎnes, comme audia 
ibxie[me liure, mai.r de f!JiUenomies lignes & 
Je leurs racÎnes de racines iufques en inftni, 
comme apparoiilra au traiaé fuiuant. ~'!'lnt 
à ce quc quelcun nOUJ pourroit accufer, d'auoir 
outrecuidéement mefjrifé Ie Dixief me uure 
el' Euclide, ce!tes il pourroit iug~r [el on (es hu­
meurs, mats pal félon la deuotlon, ft} humble 
~aion que noUJ portons toufiours à la "Pene­
rflbk antiquite; la diugence r&trauail de la:. 
,queUe à dèfcóuuert à fes [ucceJfeurs la fontaine 
ile plufieuTJ fingulieretez; Car,à fin de confejJèr 
Ie 'tJr-ai, queUe cboft noUJ e",il efmeu, de trai­
lier des incommenforables grandeur s~fi leur 

719 

irrational, irregular, etc., quantities, not worth being quoted in mathematical 
propositions, Since we have refuted this opinion (see Thesis IV) and shown that 
these numbers are perfect and excellent, we can arrive at the comprehen- . 
sion of one of the great Mysteries of Nature, which she has not allowed to all 
people, Thus we can come to the tme understanding, not only of the twelve 
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tlcU41tCementne nDUJ eufl pas enhiJrté, de eer-
eher eeilematiere àla fouree d:ou ilr htuoient? 
peut eftre ~ue rien. Au [eeond;, qf1ánd ['opi­
nion dequetque perfonne , dtjfere tie ceUc d"'pn 
autre;, comment pourroit il mieux mani[efler 
kur difference;, que par equitables raifons des 
diuerfite'l... eonJiflentes en eux? N OIIJ les lay'­
[erons doncques dire;, paracheuans ce pendant 
jelo,!noflre pouuoir, ce qui [era 'Vtile à la com­
mune. f:7Vlais (me dira quelam) qU'eUe peut 
eflre 1'''Ptilité de cefte matzere;, 'Veuque /es cho­
fes qui font à mefurer o~ fartir . aux negoees 
des hommes, n'ont point ile menier de ceIle 
extreme parfeélion~Jelon la raifon des nombres 
radicaux propofez, par ce que noUJ troemons 
en leur /ieu;, nombres Arithmetiques ft feu 
dijferens d'iceux radicaux ;, qu'il ne pourra 
monter partie rvi(zble;, 'Voire es maieures ma­
tieres eorporeUes donnees : notu lui ref}on­
dons;, que [ton pourroit dire pareiUement;) póur­
quoiles operationide la Geometrie;, ccmme {es 
elemens a'Euclide, fànt faiffes par ['extreme 
perfeélion.; Mais eomme eela ne fembte la! 

binomial lines and their roots, but of millenomial lines and their roots of roots 
in infinite succession. As to those who might accuse us of presumptiously 'having 
shown contempt for this Book X, we testify to our devotion and humbie affec-

. tion. for this souree of many singular things. -Moreover, if a man's opinion 
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áigneáere!lonce~ dcaufe del abfortlztei..foi­
I14ntes de Jon contraire (car teDes parfait7es 
operations ,tumnentparfaitlesinteUigences ,qui 
J0tJt caufes des paifait1s Cf7 admlrab/es èf-. 
feSs que produJa f4 MAthematique) ainft de 
ceilui ei.· 

AR G V MEN T. 

C E traiélê aura deux parties,l' vne de j de .. 
- nnitions. L'autre de l'operation, conce-

nant 3 problemes. . 
Apres Ie fufdid: fuiuera vne Appendice de .. 

clarant Commairement Ie contenu du Dixief.. 
me liure d'Euclide. 

7:21 

differs from that of another, how could he show their difference better than by 
stating it by fair reasons ? But if a man asks what can be the u~e of dealing 
with matters of such extreme perfection, we answer him that this can be asked 
of all operations of geometry such as found in Euclid's· Elements. Such perfect 
operations lead to' perfect understanding, which in turn leads to the perfect and 
admirable results of Mathematics. . 
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PREMIEREPARTIE 
DES· INCOM MENSVRAB LES 

G RA N DE VR S, Q..Y lES T 
DES D E FIN I T ION s. 

V EV que les plus propres definitions. (ont ceUes 
qui expliquenr Ie mieux l'ellènce du defini, & 

que l'inçommeofurance des grandeilrs,d1: rrouuée, &. 
feulemenr notoire pilr les nombres, nous v(erons des 
nombres en ces definirions, comme Ie plus commode 
inftrument l tel etfeét. Il dl: vrai qu'Euc!ide en {a 2,C 

propofition du 10: liure,diétainfi: si dedeuxgrltndenrs 
;negltles donnéei, l'oncoupe iouJiours la moindre de la tIIa­
ieure, & qal la reJle ne me/ure umai4 flgrandeur preee­
tlente: Telles grandeurs font incommenfurllbles •. Mais 
combien ce theoreme dl: veritable, touresfois nous ne 
EOllllons ~ognoiftre par relle experience, r ilfc~n11llen .,. 
furance de deux gandeurs propofees; Premterement 
parce qu'a caure de l'erreur de noz yeux & mains (qui 
De peuuent parfaiGl:ement vcoir & parrit) nous iuge­
rions à la fin, que tous grandeurs tant incommenfu ... 
rables que rommen{urabIes, fu(fent commenrura­
bIes. Au fecond, eocare qu'if nous (uO: po/Iibte, 
de {oubO:raire par aétion ,plulieurs cent mille {ois 
la moindre grandeur de lamaieure , & Ie comil1Uer 
plufiettrs milliers d'annees, touresfois (el1:ant les 
deux nombreSpropofez incommen(urabIes) ron 
ttauailleroit eternellement, demeur:lDt tou(iours ig­
Doranr, de ce qui à la fin en pourroit cncore aue·· 
nir;Cefiemaniel'e donc de cognition n'eO: pas ~egi-

First Part. Definitions. 

We shall use numbers in the definitions as the most convenient tooIs for 
our purpose. True, Euclid in Book X,Prob. 2 states "IE, when the lesser of two 
unequal magnitudes is continually subtracted in turn from the greater, that 
which is Ie ft never measures the one before it, the magnitudes will be incom­
mensurable" - but this statement gives no means of verifjcation. The reason 
lies firstly in the errors of our eyes and hands, and secondly in the impossibility 
of continuing the experiment infinitely of ten, while at each step we are uncertain 
of what might occur at the end. Incommensurability is only recognizable for 
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time. ains polition de l'impoffible, à fin d'ain/Î aueu .. 
nement dec:birer. ee qui conlifte veritablcmen t en la 
Nature; cefte incommen[urance doncques dl: feule. 
ment no~oire par les nombr.es incommenfiJrables; ce 
que Euclide f~achantfurt blen,auffi que telle inuen. 
tion d'incommenfurabilité n'eftoit fuffifantc pour fes 
propofitions fuillantes ( car (a dixielÎne propofition 
enfeigne trouuer grandeurs incommenfurables par 
Ie moien des nombres) il ra expliqué à la Sepro_ 
pofitionlegitimement Celon les nombres,& ainfi Ie [e­
rons nous en cefte premiere partie des definitions 
comme renfuit. 

D E FIN J T ION I. 

G'R..andeurs incommenforables [ontcelks;, 
defqueUes les nombres les expkcans font 

incommenfurables. . . 
DEFINITION J J. 

iMultinomie grandeur ef! celle~qu'on ex­
plique par multinomie nombre. 

DEPINITION 111. 

'13~nom!e gramuur eil ce/Ie, quO on explique . 
P4r bznomle nombre . ft} Trinomie urandeur 

• ' 6'·' 
quon explique par trinomie nombre, ft} aitifi 
par ordre des aut res. 

DEFINITION 1111. 

73inomie ligne premiere ef! ceUe; qe/ on ex-

123 

numbers, a fact weIl known to Euclid, who in his Prop. 8 teaches a criterion for in­
commensurable magnitudes by means of numbers (and in Prop. 10 how to find 
·sueh magnitudes by means of numbers). We shall do it by means of the following 
definitions: . 

I. Incommensurable magnitudes are those of whieh the numbers cxpressing 
them are incommensurable. 

11. Multinomial magnitude is that which is explained by multinomial number. 
111. Binomial magnitude is that which is explained by binomial number, and 

trinomial magnitude is th at which is eXplained by trinomial number, and 
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D'A 1\ITHM ETIQ...V E. In 
IJique par binomie nombre premier; et binomie 
ligne fëconde qu on expuque par binomie nom­
bre peond; Et ainfi par ordre des autres iuf 
q"'s à la douuef me. 

DEFINITION v. 

CJZacine ql/4rrée de ligne, eB la bgne moien· 
ne proportione/le entre la ligne donnée nombre 
expuquee, & lA, ligne ref}o1Jl/ante à l"'Pnité de 

.la aonnee. 

Pinde la premiere partie . 

. so the others in due ·order. 

IV. First binomial line is that which is explained by first· binomial number, 
and second binomial line is that which is explained by second binomial 
number, and so the others in due order up to the twelfth. 

V. Square root of a line is the mean proportional line between the given line, 
eXplained by number, and the line'corresponding to the \unity of the given 
line. 
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SEC 0 ND E PART IE 
DES INCOMMENSVRABLES 

GRANDEVRS DE . ' 

LOPERATION. 

PROBtEME I. 

EStant doniJèe kgm ~roiae) ~ deuxn()m.­
. bres:Trouuertovnelzgne drolEle en teOe raJ­

Jon à la donnée:J comme ie nombre au nombre. 
EXEM~LB I. 

Explicationdu donné. Soit donné laiigne A B.& les 
nombrcs donnez .; 5 &~. ·ExpÜcat;on du reqtlÏl. Il 
hut crouuer vne ligne cn teUe raifon à la A B, comme 

. rtlj à ~. Conf!rtlEliotJ. 0 n prendra les pocenccs quat-
rees des nombl'es don- . 
net, qui font 9 & 5 • puis D 
On produira A B en C. -------
ainfi que A B aie [eUe rai­
{on àBC, comme9 à 5 • 

. pllis fe trolluera la ligne 
rnoienne proportionelle C 1 tB 3 
entte AB,& Be, par la I ~ . 

propolition du 6~,liure d'Eudide. qui foit B D. 
Ie di que B D eft la Iigne requHè, aianc telle raifon 

a la AB, comme.tl 5 à 3. Demonilration. Pofons que 
AB foit';; Maïs comme 9 a 5, ainli (par la conftru­
tlion) AB 3 à B C, doncques B C fai~ I T' maïs te 

.. ,. ' . Sec01!dPart. Operation. J 

:]'25 

In Prop:I a lihe is constructed such thatit has to a given line a ratio expressed 
by two ~umbers; This is shownby the ratios YS : Y3, lY'2 : lY'3, 

- - ...• . ...... , .. . y2 + Y3 . Y2+'Vs· 
( -VlO + lY'lS ± 2) : Y7,.(Y3 + YS) : (y6 + Y7 + 1/2), Y I: y y6' 

S+17 3+ 
19/ y6 + ys + y2 : (Y3 + Y2). The corollaries show how to construct multi­
nomial lines corresponding to a given multinomial number with an ·arbitrarily pre-
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D'A RITHMET I ~ B. ~u. 
reaangte Je A B hen Bel ~ faid: 5, peude quarré 
de B 0 (car B D eft Inoienne proporcionelle entre A B 
& B C parla conlhuébon) parquoi B D faiél:.v S. II 
ya doncques teUe raiCon de B 0, à AB, commc de 
<ti' 5 à ;. ce qu'il faUoit demonfirer. 

N <> T A I. Si l'on voulilt pofer pour A B quelque 
aurre nombreque hon viendra touuoues àla meline 
demonfiration. }lo(ons pat cxemple pour AB 9, & 
B Cfera J,& B D tv' 4 5, lefql1els 9 & 41 4 J, font en 
la me(me railon que 3 à IV' 5,car diuifand'vn & l'autre 
parlecommundiutfeur hviendra 3&~ 5. 

NOT A 11. Si les nombresdonnez fulfent IJl J Be 
.v 10, I'operation {emit Cemblablc à la precedente,car 
l' on prod·uiroit A Ben C,ainu que A B euO: telle rai .. 
{on à B C, commt' Ioà 5. quarrez desnombresdou .. 
riez & puis commeddIlls. 

EXEMPLE tra 
Explic.ttion du donn!. Soit donnt~ la ligne A B ,& 

nombres donn.ez w" 1 & MI~. E~p!jçal;on du relJllÏ4. 
11 fàut [rouuer vne ligne en tdle ràiCon dia A B, com­
me MIl. à w' 3. ConRrullio1l. On prcndra les poteD<> 
cesquarreesdes. nombres ' 
donnez. qui rOnt v 3 & . D 
41' 1 ,puis on produira A B 
en C, ainu que A B aie 
lelIe caifoo à B C,comnlc 
tV 3 à,y 1 (qui Ce fera par 
Ie moien du precedent A MI 3 BuI • ..!.C 
premier excm pIt') puis on J 
prendra Ja ligne· moienne proportionelle entre A B & 
B C, par la 13 pr9poûcion du 6e liure. d'Eudide qui 
!oit'BD. . 

scribed measure, as V 6 + V5 + V7 by taking an arbitrary line AB as V6, to con­
struct a multinomial line corresponding to V5 + V7 + V 2, when its term 

V5 is given as a line AB, to construct a line corresponding to ilO + tY15 + 2, 
if A.B is given as Y7, and to construct multinomial areas and solids. 
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Ie di que BD ell: laligne reqliife, aiant telIe raifon 

à la AB, comme W 1 à W;. Demonjlration. PoCons 
queA B [oit....! 3, tnaiscomme.c/ 3 à.c/ 1,ain6(pada 
conLlrud:ion) AB W3, à Be, doncques B C faiét 
til' I T; Mais lereél:angle de A B ui hen B C W I + 
faiél: .v l.,egal au quarré de BD,parquoi l}D fait\:.uI 1; 
11 y a doncques telIe raifon de B D, :l AB, comme de 
tV 1, à W3; ce qu'il falloit demonll:rer. . . 

NOT A. Si les nombrcs donnez fullènt ui 1,& 4, 
I'operationferöit{emblable àla precedente • car ron 
produiroit A B en C (par Ie moien du premier exéple) 
ainfi que A B,eull: telle rai[on à B C,comme.v 1 a 16, 
qui {ontles 'quarrez des nombres donnez D & p\lis 
comme delfus • 

. MalS fi les nom bres donnez fullènt Wh & fI' $" 
I'on rroduiroit A B en C, ainfi que A B eull: teUe rai. 
fon aBC, comme ,v ~ a 5. qui font les quarrez des 
nom bres dOnnez, & puis comrne delfus. 

Et fi les '1lombres donnez fulIënt M41;~ &M4I6, 
l;on prQ'duiroit A Ben C, par Ie moien dè ce fecond 
exemple, ainfi que A B eull: telle rai{on à Be, comrne 
441' ;. à W 6,qui font les quarrez des nombres donnez 
&pui~ commedelfus. Er ainfi en racines de racines 
quelconques. . 

EXEMPLEUI. 

Explitlft;on ,dil donné. Soit donné, la ligne A B, Be 
nombres donnez 41' 10-1- ' 

WIS+1,&.v7. Expli" A B 
,al;ondurefJuÏI. nfauurou- f---f 
uçr vne ligrie en teIle raifen eDE F 
à la AB. comme .v10+ 
Wlj+l,à,.t'7· 

7,27 
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. iY AR IT HM ET J Q..Y.E. 177 
. Ömflru8iolJ. On trOuuerá par Ie premier exemple 
la lig ne CD. en telle rairon à la A B~commc 41 10~ 
"/7, femblablement DEen tene rai{on ~ la A B,com­
mew" f,à4l];puisE Fen telle rairon à A B,com"'! 
meil4l7. . .. . 

Ie di que C F,eft Ia ligne reqllife. dont Ia demon .. 
ftration cfr manifefte par la confiru'ébon. 

. NOT A. Mais ril y èuft eu aux donnez quelque 
nomauec-,parcxemple.v 10+ .. 11 S..,....1,&v'7 
on rroulleroit les n01115 comme delfus, mais Ie dernier 
nom E F~ ne Ce aioufteroit pas à la CE comme de{fusj 
maïs fecouperoit de la mefine, com- . 
me en cefte figure; de forte qlle C F C FD E 
feroidalignerequife. ' .----f1---t ' 

EXEMPLE I1il. 

Bxplicalion du donné. Soit donné la Iigne AB. & 
les nombres donneul ~ + .v 5 ,& .v 6+..t 7 ,+..t 1. 

:ÉXpli&4tion du requÎ6. 11 faut trOUUer vne ligne en teUe 
raifon à laAB,comme.v3 + .vf,à.v6+,.v7+ 
tV 1..conftruélion. porons que A B face 41 6;- .v 7-+­
All. & coupons de la Jllerme quelque {on nom (par 
Je (uiuant 1 pr~bleme) qui foit A C, faiCane,,;' 6. Puis 
te uouuera la ligne DE, (1'à[ Ie I exemple) en [cUe 
raiCon à la A C, comme.v 3 à .. .. 
~ 6, puis la ,ligne E F, cri tel Ie A .v 6C B 
rairon à Ja A C, comine tl5' t--- I ' I 

à ,,;'6. D E F 
. Ie di queD Fdl:Ja Iignere. t--+--i 
ql1iCe, dont la demonllration 
ca manifc:fte par Jes preced:ns. 
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EXEMPLE V. 

B~l;,.tt;on du donné. Soit donné la ligne A & nÇ)m-
b cl '1I:&+V3 '& VZof-.t/'1 r 1· ..1 • res onnez ",Tv1 113+1.<6'.r.XP "attoll AU ,eqtlfl. 
11 faut trouucr vne ligne en teUe l"aifon à la A, com-

t.-:&+V3 \ 11:&+"$ C.II~· 0 . 1 me VS;-H a 113+76' 01l./.ru"lOn. n conuertU':1 es 
nomoresrompuzdonnez,en multi- , 
nomies nombresenriers dela mef- A 
me rairon des dónez, les mulripliam I--+--+--t-

par croix c' dl à dire 41' ~ + ";6 par B 
el1+ 4/ ;,faiét"!6+ 'fI u+~ "'--i-_-I 

+.v 18; Puis"! 5+ el 7 parel 1. 

+ ";5. faiét ,,; 10+ 5 +.v14 -;-.v H. 
, Puis fe trouuera par Ie precedent 4c exem ple la Iigne 
~ en telle railon à la A, cumme 'fI6 + tV I 2. + ; -;-
41'18, à ,,; 10 + 5 +.tI 14 + cl" H . Ie di que B eit 
la ligne requife, dom la demonhration en manifefte. 

EXEMPlfi VI. 

Bxplic4t;on dt' donné. Soit donné la ligne A, & 
nombres donnez v rri,;o. 41'6 -;-.tI 5 + el 2. ,& ,,; ~ 
-I-el2.. Explic4twn Ju requü. n fauttrouuervne ligne 
en telle rairon à la A, comme ' 
.ti rr;no."; 6 +.v' 5 -;-.v. 2.. A ---f 
à .ti ; + IV' 1. conflruEtion., B '""---; 
On rrOUl1era la ligne B, pade C t---f 

4e exemple, en teUe raifon à la 
A, comme.v6+.v5+.v'1, :l.v~-;-.t/l., Puis 
on prendrala raeine quarrée de ladiél:e B, par Ie lui­
UAllt 3e probleme laquelle {oit C. Ie di que C,eft la 
ligne reql1ife, dom la demonftrarion dl: manifèfte. 

Concllljion.J!.ftant doncques donnée ligue droiéle,& 
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deux nombr,es , nous auons trouué vne ligne droiél-c 
en telle raifon :i la donnée, comme .Je nombre .au 
nombre,cequ'ilfalloir faire. 

COROLLAJRE I. 

Il eft manifell:e p:\r les precedens, comment J'on 
pourra fure vnc mulrinomieligne, conforme au mul­
tinomie nombre danné, fans preláipre mefure. Par 
elemple, 1'011 vent faire quelque mulrinomie ligne de 
1&16+ "5+c/7; Ie meéh qudque ligne à plailir 
AB, pofant queUe valle 4/6,puis ie trOune à la me(me, 
la ligne B C, par Ie I exemple, en telle railon .Ua A B, 
camme 115 à 416, puis CD. cn edle raifon à A B, 
commec/7à";6; & la 
ligne A ,B C D,fcra' la ABC D 
muhinomie lignç C011- 1--_-+--. 
forme au llombre donné. 

COROLLA!RE 11. 

11 eft auffi noroire,commentl'on pourrafairevne 
mulrinomie Iigne (el on ql1elque fan nom donné. Par 
cxemple l'on vent faire vne multinomie ligne de .v 5 
+ c/ 7 +,41 1, de laquelle Ie nam c/ 5 eft A S. l'on 
trauuera B C, en telleraifan à 
AB,comme4l7, à"; 5, puis ABC D' 
CD, en telle rai(on à A B. ~---+---+---t 
colulue 111, à 41' 5. 

COROLLAIRE Irl. 

n appert qu'on pourra faire vile binomie lig­
,ne Celon quelque melltl'e donnéc. Ic prens que l' on 
cuft requis au ~ excmple VDe, multinomie ligne de 
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ti 10 +«/' 15 + lo,de teUe longueur comme A B faiél: 
N7,& 110US dirionsque C F eftlaligne requife. 

Co ROL L.A I R B I 11 J. 

Ileft manifefte, comment on pourrafaire vne mul .. 
tinomie fuperfice,oll multinomie corps,conforme aux 
multinomies lignes des precedens [rois Corollaires. 
Prennons en quelque exemple femblable à celui du 
troiGeune Corollaire; & {oit la mefuredonnée Ie pa­
rallelogramme ABC D, duquella fuperfice foit .v ; 
& Ie mulrinomie nombre donné.v8 -;-W 17 + 4-
,.; 7. On produiraquelque colll: comme A B,iuG.}ues 
en E. ain/i que BE, aie telle raifon àla A B, comme 
.v 8+«1 17-t-
4-.17, à.v' ;.& A B E 
puis I'on parfera Ie I I 
paralldogrimeB E 
Fe. Etell mani-
fell:e par la 1 pro-
poLition du 6!il1l'e 0 C F 
d'Euclide, que Ie .., . 
Olefme parall~logral11ml: BEF C fera Ie parallelo-
gramme reql1lS. . 

Maïs ft la melitre donnée full Ie parallelepipede A B 
eDE F G H, duquella quanrité (uft N;, & Ie multi .. 
nomie nombre E F . L 

~~~é:!+ . ~f >,Q/M 41'7,1'011 Pr<?- A BI _ 
duiroit ~u:l- I il / ·G 
que colle co-
me D C, illf- D--Cl:...------~~I 
ques a I,ainfique Cl auroit relle rairon aD.e. rom • 

.. . . 
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lne.v8 +1V I7+4-1f17.a''; 3, &puisl'on par­
lèroit Ie parallelepipede BK leF L M G, & efl: ma­
nifefte par la J propolition ou Ge Ii ure, & Ja 15 propo-
1ition de I , liure d'Euclide, que ledi& parallelepipede 
feroit Je requis. 

PROBLEME IJ. 

De la /igne droiéle donnee :> Couper par­
tie 1'Cquife. 

NOT A. Ce probleme efl: la 9 propofitjon du 6 
liure d'Eudide, la ou la requife partie aux exemplcs de 
Ia mefine. eft touliours expliquée par nombres Arith­
metiquesj Mais 1'00 peut auffi bien requirer partie à la 
ligne aonnée incommenfurable,que commenfurable. 
neus defcriprons doncques ici pour parfeél:ion d'icelle 
Eropofition, Ia man iere de couper panies incommen­
furables. ExplicatiolJ du 40nné & requÎJ. Soit la ligne 
donnée A a, de laquelle il faut couper fa tv' +. Con­
Jlrullion. On menera du point A, 
quelque Jigne A C, faiG,nt ql1elque G 
angle B A C, po(ant que la mcfme. ~1 
A C face,y;, nominateur donné; .// 
puis l'on trouuera A D (par Ie prece- L--l, 
Jent I probleme) en telle rai[ol1 à A E B 
A C.commetV'1 numerateul'donné, 
à .; , nominateur donné, puis fe menera la ligne eB. 
& (a paralIele D E. Ie di ql1e A E en la require tv' + de 
la donoée A Bj Demonfliation. L:\ ligne A D;l telle 
rairon à la ligne A (', comme .; J , à .v 3, par la con­
firuél:ion ; mais comme A D a A C, ainfi A E a A B, 
par la 11 propolition du 6liure d'Euclidcj Doncques 

Prob. II is the generalization of Euclid VI Prop. 9 to the genera! case of 
incommensurable lines: From a given straight line to cut off a prescribed part. 

Where Euclid's example is the third part (we write p = .2..), Stevin shows the 
3 

VI " ]/2 + Y 3 .yr:y 5-+-Y-;-3 
construction for p = - , p = , p = ; p must 

3 ]17 + ]16 + Y5 fY6 + y'5 + y2 
always be < 1. In this way every term of a multinomial line (area, body) can 
be found. 
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A E à reUe rairon a A B, comme .I I a ..13, parquoi 
A E eft"; + de A B; ce qu'il falloir demonftrer.Con­
dufion. Nous auons doneques coupé partie requife de 
la lignedonnéc; ce qu'il faUoit faire. 

NOTA J. Si ron euft vouiu couper de Ia ligne 
A B ei deffus, [a 1J:':::JVi ,Ion diroit A C faire .v 7 
-t-.v6 +.15,& de lame(me fe couperoit la Iigne 
AD, failallt .I 1-1-,v;, puis mcnandes paralleles 
eB & D E commeddius,l'on·amoit Ie requis. 

Maj.~ Ct Ion eu1l: voulu couper de ladiae ligne A B,fa 
~H"'L Ion diroit A C faire ,.!tr;no."; 6+ ti 
IIItri,..l/ó+1/ S "t"1/:l' 

5 +..; l. & de Ia mdine re eoupcroitla lig ne AD(la­
queUe Ce trouucroit par Ic 6 excm ple du premier pro­
bleme) fai(ant ..vbino. 5 +..v 5,puis meuam les paral­
leles C B & D E eomme de {fus, 1'0n auroidc requis. 

NOT A I I. Il faut que Ie nomioatCllt du nombre 
c:1onné,foittouhours maieur que Ie numerareur; par 
exemple Ct queIeun requiroit d'auoir coupé d'vne li~. 
ne fa f-, ou -ti 1- ce Ceroir petition de l'impoffible, 
veu que toute partie eft moindre que [on emier. 

COlt <> L L AI lI. EI. 

Il eft manifefte par ce probleme, commcnt l'on 
troUllera les ooms de toute multinomie ligne donnée, 
par exemple de A B 
fai[am..vS+;+w G 
15 + IV" 10 - .I 5. ~G 
Car l'on feroir quel. 
que multinomie ligne 
(par Ie premier Cl)toi. 
laire du premier pro- A--.... H-. -I ...... K;..j!S 
bleme) conforme au 
multinomie nombre donné» Iaquelle {oit A C, les 
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noms de laquelle {dient A t>,tI 8,D E ;,E F WIJs 
F G ~ I o,G C ..I' 5, puis on menera la ligne C B,& fes 
pac.llleles F K, E I, D H,de (octeque AH .vS, Hl;, 
I Kul, 5. KB ,ti 10 -,ti 5 [eroienc les noms requis. 

COROLLAIllE IJ. 

Il eft aam notoire, comment ron pourra couper 
route fuperfice & corps, 'conforme à la maniere de fe­
dion de la ligne A B. du precedent premier Corollai­
re, comme nous auomfaifr Ie {emblable aux Corol­
laires du pr.:cedenc premier probleme. . 

PROBtEME Hl. 

EStant tlonnée ligne nombre expliquéc: 
Trouuer fa racinequar,ré.·' , 

~XJ1licilt;o" tlu dQnné. Soit donnée la ligne A B, de 
laquellè laql1antité foit .v8 +w' 15 + «412. 5 5 -+- 4 ' 
-w8o Explicill;on durequi8. Ilfaut trOl1Uer Caracine 
quarrée.' Conftruition. On coupera par Ie precedenr 
2. probleme, quclqlle nomde la ligne donnée A B,foit 
A C,re{pondant à ,.;. 8. '. 
Puis on trouuera par Ie IE' --­
Jll'O?Iemc quelqu.e liqne 
drOlél:c en teUe nufona Ia 
A C, comme I à .v8, qui 
fait la ligne A D; Puis fe C 
trouuera par Ie l; proble- F 
me du 6e liure d' Ellc1ide, t-f 

Ja ~gne moie~e pfOportionelIë entre D A & A B, qui 
folt A E. Ie dl qu~ A E ell: la raeine quarrée requife de 
AB. ,DemonJlratlotJ. Veuque A E eft la moienne ligrie 

Prop. Illstates how to find the square root of a line explained by a given multi­
nomial number, the square root of a square root, etc. Cube roots can only be 
constructed if two mean proportionals between two given lines can he found, 
and this is possible if one is satisfied with one of the many existing methods 
[these methods,named af ter Plato, Hero, etc. can all be found in Eutocius' com-
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proportionelle enne la ligne donnée A B, & la D A, 
re[poridante à l'ynité de ladiél:e A B, ren[uit par la 
precedente Se definition, qne A E el1:b radne quarré 
ae A D;ceql1'ilfalloit demonftrer. Condufion. Eftmt 
dOllC9ues donné ligne Dombreexpliquée, nous auons 
rrOl1ue [a raeine quarréej ce qu'il faUoit faire. . 

NOT A I. 11 eft manifeile par ce rrobleme com:= 
ment on trouuera de la ligne donnee toute radne 
quarrée de racineql1arcée, iu(ques en in6ni;Par exem· 
ple, pour áuoir la radne de radne de la ligne A B ei 
aeOus. on trouuera Ja ligne moienne proportionelle 
entre D A, & A E. qui (oit F, doncques F ell: la radne 
quarreé de racine quarrée de AD.Et de meline forte Cc 
pourroit nouuer la ligne moienne proportionelle entre 
D A,& F,qui [eroit racinede racine de racinc,de A )3, 
& ainli on pourroit procederen infilli.- _'. 

. NOT A 1 I. ~ant aux cxtraél:ions des radnes 
cubiques, & autres operations des mdi11es qui Ce ren­
contrem en nombres,nous les ls,aurions legitImement 

. imiter en grandeurs.6 I' on (çeuf trouuer geomeclique­
ment deux lignes moiennes proportionelles entre 
deux lignes donnees. car radne cubique de ligne,c'ell: 
la conlequente de deux ltgnes moiennes proportio­
nelles, entre la ligne dÓllnée, nombre expliquée, & la 
lignereCpondame à l'vnité de la donnée. Vrai ell:que 
ft l'Oil Ce voulull:contepter (comme à faia: Archimede 
en fa deCcription .de la fphere &cylindre, & autres) 
des inucnrions de deux lignes moie~nes proportionel­
Ies, par ql1elque mankre des inucntions de Plaron, 
Heron, Phylon Byfan'rin, Appollone, Diode. Pappe, 
Spore, Menechme, Archite, Eratoll:ene,ouNicome­
de,l'on pourroit proceder de melme ordre en radnes 

735 

mentaries to A rchimedes , Sphere and Cylinder, see T. L. Heath, ManuaJ, In­
troduction, footnote 12), pp. 154-170, and footnote 24) of the Introduction to 
the ProbJemata Geometriea). If a line representing V7 + V5 + ]V'4 and 
AC = V7 are given, then it is possible to construct ]V'4. The final construction 
deals with a binomial line of the fifth type; it is shown, given line A = V3 
howto construct fy'12 + 2.= fy'3 + Vi + fy'3 - y'2 (L'Arithmétique, 
Prop. 39), and how to sèparate the two parts. -
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cubiqlles~comme nous auons faiél: ei delfusen raeincs 
quarrees: Ede femblable {'enrendra d'autres racines 
quelcollques, comme de quintc~ fèxre quanrité, &c. 
le[qudlcs (e trollUent gcneralemenr par 1'lIlfuument 
d'Eraaotene, mais 110US n'en donnons point des 
exemplcs, parce qu'eflant cognues telles racines, la 
refte eft notoire par ce qui en eft diél: ei defIits. 

Il ell: auOi à conliderer, qu'caanr compofé quelque 
muhinomie ligne de racines eubiques ou aueres auC'e 
racines quarrccs, ou nombre Arih. que l'on peut (ou­
uent parfaiél:ement opcrer par icelIcs. Par cxcmple 
cliant quclque multinomieligne A B, de ,.17 + of! S 
+ tV G) 4. de Iaqudle foit cogneu Ie nom A C de 
.v7,I'on peut auOi trOUlter A C D B 
les deux autres noms, car ---'-

I- • f ~-f 
coupant de la C B,la Iigne 
C D,en tclle raiConà Ie A C,comme ,.IS à tV7.tarefi~ 
DB fera Ie nom de V G) 4. Item li quelque multino­
mie ligne (uft de,v 1. + tV Q) 5 -t- IV' CD 7. & que Ic 
nom ti' 2. full: cogneu, il cll:' notoire qu'on ~urraex· 
traire legitimement racineql1arrée de telle ligne,& 
ainli de plulieurs autres femblabies. 

NOT A I I I. Nous allions prornis au commence­
ment de ce rraiél:é, d'exhiber lamaniere des confrm4 

thans des douze binomies lignes auee lcurs lacines 
defèriptes au lOe !iure d'Euclide, re .que nous auons . 
abondammcnt faiél aux trois precedens probiernes, 
non {eulemenr de binomies, mais de noms en mulri­
rude infinie;Tomesfois ncus donnerons en plus gran­
de cuidenee, encore vn cxemple propre de binomic 
ligne cincquiciine,par la confrruél:ion de laquelle rou· 

Appendix 
This is a summary of Book X of Euclid's Eiements in Stevin's arithmetical 

language. It ends with a "Conclusion" , in wnich Stevin announces the Weegh­
const, in ",hich the theory has been supplèmented by experiments performed 
together with Johan Cornets De Groot (see Principai W orks of S. Stet/in I, 
p. 6, footnote 15). Stevin' also announces the works of his f riend Ludolf Van 
Collen, with whom he has constantly been in touch on problems of algebra,. in-



- 282 -

18(; LAP RAT I Q.! B 

tesles autres ferom encore plus manifdles en celte 
lone: 11., a quelque ligne A, faifont ~ ;, ton ,equ;ert 
'fnc bir.om;e ltgne cincquie[me. diuifee C1I fes n(}ms ,de.c/ 11. 

+ 1. ~4 fiauoir telle tV 11. -I- 1., comme A faiEt ~ ; ; Puil 
1 tin veut 'llie de telle binomie ligne fex', a;éh trûne qrurré e ~ 
6' qtle la 11le[me r ..teine [oit diuifle, en Lu Pltrties de laqueUe 
i/leeft compoJi!e. L'on trouuera par ie precedent pre­
mier probkme laligneBC,en telle railon à la lignc At 
comme.v 11 à ti 3,puis la ligne CD, en teUe raifon l 
laA, comme 1. a ~ J, & A· 
Be D,fera la binomielig- ...... ---t 

ne requife. Puis fe tirera là F 
racine parle 3e probleme, ~..----
qui foit E F. Or à fin de 
diuifer celte racine E F en 
les parties de laquelle dIe 
ea com polee, Ï'extrais pre- B ECD 
mierement racinequarrée .. 
du nombre 4111 + 1, qui elt par Ie 39 probleme de 
Dotlre Arihmetique)4I' bino . .c/ ;+ Ah + ,V bino . .c/ ; 
-.v dl faut doncques que l'vne partie de cefte ligne 
{oit de .,tbino.v;+ 4/1,& l'autre ItIbino.'v ~-.v 1, 

parquoi diuifée la ligne E F, par Ie fecond problcme en 
G,ainfi que EG, aie teUe raifon à G F,comme tV bino 
"/3+ ,.h, à iI' bino. 41'; - .vl, l'ollanra k requis. 
Nous poucrionsdonner femblables exemplesde tou­
tes les autres onze binomies lig nes, qui font defcriptes 
audiét I oe Jiurc d'Eudide. Maïs veu que le progres cfl: 
en comes Ie me[me, voire non pas feulement en ces 11. 

hinomies lignes • maïs en infinies autres, ce feroit inu­
tile perdition de temps. Voiladoncqucs ce que nous­
auions promis. 

Fin de IA jë,onde plf/1ie. 
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/ commensurable magnitudes, centres of gravity, and other subjects. (Van Collen's, 
or Van Ceulen's best known work is Van Den Cirkel, Delft 1596, 2nd ed. 1615, 
Latin ed.: De Circulo, Leiden ,1619, See: H. Bosmans, Annales Soc. Scient. 
Bruxelles 34 (1910), pp. 88-139, and Nieuw Neder!. Biogr. Woordenboek). 
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101. 

THESES 

MATHEMATIQ:JES. 
THESE 1. 

Qve l"lpnité en nomhre. 

THESE 11. 

. iJ.....ue nomlwes 'Juelcon'Jucs peuuent eflre 
nombres 'luarre~~ cubiques, de 'luarte 'l~ 
tjte~ ft}c. 

THESE 111. 

~ racine 'Juelconque efl nomhre. 
THESE 1111. 

~'il n'y à lU/tCuns nombres Abfurds~;,o# 
'1atjonels~ i"eguliers~ inexplicahles~ ou [ourás. 

THESE v. 

~ nombres comme I. 2 •. J. ou 12.10. 

6·4· es' femblables ; ne fOnt pal proportion 
eA.ritbmetique. . 

THESE VI. 

~ nombres comme 2. 4. 8. ou 2. ~. 40 6. 

Mathematical Theses 
I. That unity· is number. 

II. That any numbers can be square, cubic, biquadratic, etc. numbers. 

IU. That any root is a number. 

IV. That there exist no absurd, irrational, irregular, inexplicable or surd 
numbers. 
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& femblab!es ne font ptll proportion Geome-
trique, maü Arithmetique • 

• TH ES E V I I. 

~ue nombres comme 153. 144. lJG. ft} 
Jemb!tt.1/es nefont pas proportion Harmomque. 

Nous auons traiél:é des fufdiél:esThefes à 
la precedente Arithmetique, au commence­
mentpuispage 30~ 33c 

He, 

L'heure & lieu de leur expeàition Cc de .. 
clairera à temps oportun. 

TAU! 

739 

V. That numbers like 1, 2, 3 or 12, 10, 6, 4 and similar ones do not form an 
arithmetieal proportion. 

VI. That numbers like 2, 4, 8 or 2, 3, 4, 6 and similar ones do not form a 
Geometrieal, but an Arithmetieal proportion. 

VII. That humbers like 153, 144, 136 and similar ones do not form a Harmonie 
proportion. 

[On Thesis IV see L'Arithmétique, Def. 31 and what follows, on Theses V,· 

VI, VII see the beginning of Book I, Third Part]. 
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APPENDICE ALGEBRAIQUE 

The Appendice Algébraique of 1594, of which the only copy so far discovered 
was destroyed in 1914 when the University Library at Louvain was burned, was 
first described by P. I. Gilbert (see footn. 40), Introduction). The text itself was 
reproduced in French in Book V (Des Meslanges), pp. 7-10 of the Mémoires 
Mathématiques de Simon Stevin (1608), also in the reprint of L'Arithmétique 
by A. Girard of 1625, whence Girard introduced it into the Oeuvres of 
1634, in both editions at the natural place, af ter problem 77. Stevin gave a 
Dutch version in Book V of the Wiscomtighe Ghedachtenissen (Ghemengde 
Stoffen), pp. 7-10 (1608); a Latin version appeared in the Hypoml1emata Ma­
thematica, Book V, pp. 7-9 (1608). The edition of 1594 contains, apart from 
a slight change in the opening words, a terminal paragraph not reprinted in later 
editions, in which Stevin states that his "special and familiar friend, Master 
Ludolf van Collen" has told him that he has also found a general method to solve 
equations, which method he has promised to publish (French text in Gilbert and 
Bosmans' articles). This method van Ceulen does not seem to have been published. 

In his Appendice Algéhraique Stevinstates that af ter the publication of L' Arith~ 
métique he has found a genera! rule to solve all equations either perfectly or with 
any degree of approximation. This example is x3 = 300x + 33915024. To find 
a first approximation for x, try x = 1, then x = 10, 100, 1000, ...... The result 
is that for x = 1, X = 10, X = 100, the value of x 3 is less than that of 300x + 
33915024, but for x = 1000 it is larger. Hence the first result is 100< x < 1000. 
To find a second approximation for x he now substitutes x = 100, 200, 300, 400 
and fiqds 300 < x < 400. Now he tries x = 310, 320, 330 and finds 320 < 
x < 330, then x = 321, 322, 323, 324. It appears that for x = 324 both sides 
of the equation are equal so that x = 324 is the root. 

The method can also be applied if the root is not an integral number. If x 3 = 
300x + 33900000 we find 323 < x < 324. Then write x = 32

3
0 

and proceed 
10' 

as above, fiest with ~, then _1_ etc. This can go on indefinitely. H, for in-
10 100 ' 

stance, the root were x = 65 , the method gives first~, th en !L, then ~ , 
10 100 1000 

then 8333 , and so we can approach the root as dosely as we like. The same 
10000 

.holds if x were a radical, incommensurable with common numbers. Note that 
Stevin does not lIse the decimal notation ofhis T enfb. 
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REIG LE. 

E St4nt donnez. troÏl termes de nombrel Algebrdiques quel,on~ 
ques : TrouJler leur quatriefme proportionel, ou parfailt , ft, 

"vee infini4pprochement. 
I'ay defèrit( depuis Ie 66 probleme ju[ques au 80) 

l'invennan du quarriefme rerme proporrionel, de crois 
Al9.ebraiques dOlmez, & cela ti avant comme j'ellime 
qu icelle matiere dl: cognue: Mais lay puis apres trouvé 
une reigle generale, pour de rous crois cermes A Igebrai .. 
ques donnez crouver Ie quacriefme, ou valeurae 10 
parfaiétc, ou avec infini approchc:ment, ce qU'en la pra­
aique nous donne qua(i aucant comme une operarion 
qui conlifte en fa. parfaiae demonftration Mathemati. 
que; car comme les finus font en leurs tab les impar. 
faiéh, & toutesfois en la praaique for.r amant comme 
fi c'eftoyent multinomies radicaux accomplis, ainli (e 
fair Ie femblable en cefte maticre AIgehraique. 

Le donné. Soyent donnez trois cermes felon Ie pro blc­
me tels: Le premier 1 (D,le (econd300(!)-t- 33915°14, 
lerroilieline I 0. . 

Le requu. 11 nous fallt trouver leur quarrie[me terme 
proportionel. . 

Conflruélion. Pour premierement declarer en gene­
ral la methode ftiivante je di qu' on trouvera de com­
bien de charaéleres doir eftre la valeur de 1 CD: Laquel­
Ie multitude de charatleres efranc cognue, on trouvera 
puis apres Ie premier charatlere, q ui ièra un de -:es neuf, 
1,1, h 4, S' 6, 7,8,9: Puis fe rrouvera [emblablement Ic 
deuxie[me, & tous les aurres tant qu'il y en a. 

Or pour venir à la cho[e, & premierement crouver de 
combien de charatleres doit cftre la valeur IQ) donné:c; 
je mets pouricelle I, enquiers par ie meUnc ce q~'il en 
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fonira, dilànt, veu que 10 fait!, les '00 (!)font ;()O, 

par Ie 67 problème: aux meu11t~s adjoufte H915024,faic 
pouda valeur du ~euxiefineterme H 915314: Et Ie pre .. 
miercerme,àfçavoin(D,feratant {eulemenrt : Ce qui 
eftanttrop pen, parce que la valeur du premier terme 
doit eftre egal avecla valeur du [eeond, & pourtanr je 
mets au fceond 10 pouda valeur de 10, & enquierspar 
Ie mefine comme detfus, & rrouve la valeur du [econd 
termede H918014, & Ie premier terme delooo: Ce 
qui eftant aurrefois trop peu, je mets au troifiefme 100 

pour valeur de 1 CD; Ie me[me d1:ant auffi trop peu, je 
mets au quatrieulle 1000, par lequel je trouve Ie pre~ 
mier terme trop grand: Pourtant la valeur de I (DeO: 
moindl'e que 1000, &majeur que 100, clleeftdoncne­
celfaïrement de trois charad:eres. 

Or eftanc cognu que la ddirée valeur dl: de trois cha­
rad:eres, ii faut que ie premier [oitun de ces neuf, 1,1,3; 

... ,5,6',7, S, 9. Maïs il eil: cy delfus enquis avec Ie pre. 
mier charaél:ere I, à [~voir avec 100, & trouvois trop 
peu, pourtant je l' elfaye maintenant· avec Ie premier 
charaéh:re 2., mettant 100 pour valeur de 10, & rrouve 
trOP peu: Ie l'enquiers puis apres avec 300,& vientauffi 
trop peu : Puis avec .... 00, & rrouve trop, cc qui me de~ 
no te que Ie premier charad:ere doit eftre;_ 

Or pour rrouver Ie {econd charad:ere I il doit neeet: 
fairement eftre ou 0, I, 2., ;, 4, 5, 6,7, S, ou 9 : Mais il ell: 
devanfe[prouvé avec Ie {econd charaél:ere ó, à fçavoir 
avec 300, & vi nc rrop peu, pourtartt je mets mainte~ 
nant Ic fecond caraéterc I, à fçavoir ;10, & trouve rrop 
pen: puis apres 31.0 , vieot auffi trop peu: p~ HO J & 
VÏent rrop; ce qui me fignifie que Ic [eeond charad:ere 
faUt eftre 2.. 

Pout trouver maintcnant ie troiiiefme charaaCJ;e, il 
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aait eftreneceffairemenrou G, I, 1,3,4,5,6,7,8, on 9. 
Maïs il ell: dcf{"us enquis avec Ic rroifieline charaaerc o,à 
fçavoir par ~2.0,& vim rrop peu; pOllrranr je mets maill­
tenant Ie croilie[me charaétcre I, à [çavolr31J; & trouve 

, rrop peu; puis apres 311, &viem auffi trop peujpuis 32.3, 
viem trop peu; puis aptes 314, & rro~ve pariceluy la va­
leurdu premierterme, egal àla valeur du fccond,-á fça­
voir run & hurre deH0I1114;c~quime dcmonftre q,uc 
314 eft la: valeur de I 0, & quatnefmc terme proporuo­
nelrequis; çarcommc HO 112.14 valeurdu premier:1. 
HO 12.114 valeur du [econd terme; aioÎl32.4 valeur du 
rroifie[me eu quarriefme 314" 

. C 0 'B. ° L· L A I B. E. 

Il appen par Ie [ufdit, que quand la valeur de 1 (i) eft 
nombre emier, que la"IDeline valeur. fe peut toufiours 
trouv~rearfai~mem. . • . .. 

M:uslllefufditcompte:neuft pasvenu amli ptecife­
mem, comme par exemple,qlle Ie@ou nombre Arith­
metique donné aulieude 339 '50 14,euft tanrfeulement 
eL1:é H9~oooo,alors 3~J euA: efté p~u, & 32.+ trop,,,c qui . 
mecertifie que la valeur de IQ)falt 313 avecunrompu 
moindre que unité. Or pour crouver Ie mefmè rompu, 
ou d'y approcher infinimemj je met,s 313 avec encore ua 
o,delfus une ligne comme numerareur, & 10 deffoubs 
comme nominatcur,en cefte [one 3 ~~ 0: Ce rompu fait 
32. 3,qui eL1:anttrop peu, il faur que ° au numerateur face 
° avec quelque refte,ou 1,2.,3,..,,5,6,7,8, ou 9: Le mefine 
charafrerc eftant trouvé comme deffus,& qu'jl y a edtb­
re quelque fuperflu,bnadjouA:era au nllmerareur &.no­
minateur aurrefois 0 , enquirallt comme deffus, ce qlle 
doic venir aulieu d'iceluy ° dll numcratellr: Et proee­
,dam ainfi jnfiniment , ron approchc inlÏnimcnt plus 
pre, all requis. 
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Maïs ft la defirée valeur de I CD fiu rompu moindre 
que unitc,hm enqueH::era premierement avec I~' qui 
eftant trop grandavec - ~;Sllis apré.s J 0 o~ &c.Or pofé 
1 ti 

JO r· 
e'cas que I ~! ut rrop gran .maisTo ;;trop pem, ceey 

me cenifie que deffils Ie 1l0minateur IOooo,doit·venir 
un ~ûmbce comme Jlutnerateurmajeur que J , & moin­
dcc que 10, Ie mclÎl-ié fera neceflàircmcnt un charadere, 
(ommeuvecquelque fllperAu, 0\12.,.4.5.6,7,8, ou 9: 
Icelürcharadereeftant trouvé au ~lus pres &.moindrc:, 
&' qu tl y a cncore;quelqucrefidu, l'on agrandlra nume­
ratenr & noniinateur chaCclln d'un 0, enquirant puis 
aprc;s cOl~lme deffils,ce que doit eftre icelux dernicr odu 
llumcrareur. & ainli desaurr~s. 

A vifsz cncore qu'ell:ant1a valeur dc I CD nom bre r0111-
pu. il peut avenir"qu' on pourra approcher infinimen t au 
reql1is, fans touresfois par cd!e maniere pouvoir parve­
nir ti la par&iéte [olucion: Comi11e par excmple, pof ons 
que l'incogrtu'ë,valeur de I CD fuftc~, & que ron mer Ic 
nominateur [clon la fllfdiél:e reigle.on trollve quc ddlüs 
Ie mdinc 10 faut venirS, en cell:e {orre J ~: Mais parce 
4}u'ilell: trop peu,je mets pres de c.::ha(cun nombre a,ainfi 
l~~' & cerchanc puis apres quel charaél:ere doit ,"enir 
au liell.de 0 dunumerateur • je trouve au plus pres & 
lUoÏl1drc "ainli t ~ ~: Et faifant Ie {èmblable au rroilief­
me.)' e trouve J_H: Et au quarrieftl1e JU 3. Et/rrocc-

~. 1-000·" 10000 

dant aÎnft avec les au tres, l' on voit quO on peut in nimée 
approcher, fans toutesfois parvenir aux-~ accomplies, à 
caufe qu'il n'y a nul nombrc entier en telle rai[on àro, 
IOC, ou 1000, (& femblables defql,lels iepremiet cha:' 
raél:ereefh, avecles fuivans 0) co mme Sà 6. 

Nous pourrions encorc donner exemples la ou la va­
leur de I CD ell: qt:: nOlllbres radicaux ~ nombre Arirh­
metique iIicommCll[urables: maisyeu quc l'infini ap-
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prochement eft alfez notoire pat le'i . prccede,ns, il ne 
1elllble point meftier d 'en tàire propres decbrations. 

Or dl:ant tous les lilfJiéès excmples notoires par leur 
operation, nous n'en fai[ons point des pani€ulieres de­
monfrrations. conclufion. Eftant doncques donncz treis 
termes de nombres Algebraiques quel<lonqllcs, noriS a, .. 

vons trouve leur quatrJefine proponionel,oll par&id:e .. 
ment,ou par infiniapproch~ment, ce qu'il falloit faire. 
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INTRODUCTION AND SUMMARY 

§ 1. 

Stevin' s trigonometry is the first part of his cosmography and bears the title 
Driehouckhalldel, in French Traité des triangles, in Latin De triangulorum 
doctrinà. The first to use the term trigonometry seems to have been Pitiscus, 
whose book TrigoJlometria made its first appearance in 1595, but in 1608, when 
Stevin' s book appeared, the term had not yet been generally accepted (1). The 
hOok consists of four parts, the first dealing with the construction of goniometrical 
tables, the second with plane triangles, and the remaining two parts with spherical 
trigonometry. When Stevin wrote his book, in the course of his. discussions with 
Prince Maurice, the subject had already been treated in several excellent text­
books, to which Stevin added hardly anything but his personal clarity of exposition. 
De DriehOllckhclndel, like De Meetdaet and L' A rithmétique, is a substantial 
textbook, but it is the" least original of the three. It is mainly of interest to those 
who wish to see what trigonometry was like in the sixteenth century, long before 
Euler, in 1748, introduced the present notation (2). It also has some distinction 
as the first complete text on trigonometry written in Dutch; and" one of the 
first - if not the first - written in any vernacular (3). We shall only reproduce 
a short section. 

Trigonometry, as part of astronomy, dates back to Antiquity, where it was 
taught by Ptolemy in his Almagest. It was cultivated during the Middle Ages, 
among others by mathematicians writing in Arabic, in whose hands it gradually 
developed into an independent science (4). The first book in Latin is by the 

(1) B. Pitiscus, Trigonometria, sive de solutione triangulorum tractatus brevis et perspicuus, 
57 pp, published as an appendix to A. Scultetus, Sphaericorum libri tres (Heidelberg, 1595). 
There were revised editions, published as separate books, in 1599 and in 1608. See 
N. L. W. A. Gravelaar, Pitiscus' Trigonometria, Nieuw Archief v. Wisk. (2) 3 (1898), 
pp. 253 - 278; R. C. Archibald, Bartholomäus Pitiscus, Mathematical Tables and Other Aids 
10 Computation 3 (1949), pp. 390-397. There is also information on Pitiscus in A. von 
Braunmühl, Vorlesungen über Geschichte der Trigonometrie I (Leipzig, Teubner, 1900), VII 
+ 260 pp. The term Trigonometria appears in Holland in the 1629 ed. of Girard's tables, 
(see (18). 

(2) L. Euler, Introductio in analysin infinitorum (Lausanne, 1748), 2 vols., reprinted in 
Opera omnia, Ser. I, Vols 8-9 (Leipzig, Berlin 1922, 1945). 

(') It was not the first trigonometry written by a native of the Low Countries, since it 
was preceded by Ph. Van Lansbergen's Triangulorum geometriae libri quattuor, ofwhich the 
first edition appeared in 1591. There is also a good deal of trigonometry in L. Van 
Ceulen's Van dm Circkel, of which the first edition appeared in 1596. Van Ceulen intro­
duces trigonometry for his purpose of computing 7t. There is also some trigonometry 
in the Flemish version of Apianus' Cosmographia: Cosmographie, oft Beschriivinghe der ghe­
heelder Werelt van Petrus Apianus ... ghecorrigeert van Gemma Priso (3d ed., Antwerp, 1561; 
the preface is dated 1545). 

(0) For details on these points, as weil as on all other questions concerning the general 
history of trigonometry, see Von Braunmühl, l.c.I), as weil as J. Tropfke, Geschichte der 
Elementar-Mathematik V (Berlin-Leipzig, 2e Aufl., 1923), 185 pp. See also S. Günther, 
Geschichte der Ma/hema/ik I (Leipzig, 1908, 427 pp.), pp. 393-404, and M. Cantor, Vor­
lesungen Il. 
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Nuremberg astronomer-craftsman-publisher Regiomontanus, who wrote it around 
1464. This book, entitled De triangulis omnimodis, also treats trigonometry 
as an independent science; it is already of considerable maturity, and both 
in manuscript and af ter its publication in 1533 remained for a long time the 
standard text to ,'Yhich all later authors referred (5). ,Sines, ,in Regiomontanus' 
work as weU as in allother works up to the middle of the 18th century, are 
conceived as line segments, and théir numerical value therefore depends on the 
length of the radius R of the circle to which they are referred. Regiomontanus 
alSo published tables óf sines, first with a sexagesimal base (R = ç).104,ihen 
R ~ '6.107), later with a decinial base (R =107) (6)'. These tables orily"ap­
pe~red af ter his death. The 'decimal tabIe, ~ith values for the sines of aU anglës 
froin 0° to 90°, ascending from minute to minute, served as an example to seyeial 
later mathematidans, including Stevin. Regiomontanus also composeda table 
of tartgents for R = 105 for angles aseending from degree to degree (7).,' '".,' 

The principal improvement on Regiomontanus during the siiteenth ce1bity 
consisted in table computation. This culminated in the monumental works" of 
Rhaeticus (also known as the friend and admirer of Copernicus),which 
eonsist of the Canon doctrinae triangulorum of 1551 (8) and theposth4IDous 
Opus Palatinmn of 1596 (9). The Canon contains tables of aU six goniometrie 
functions in seven deeimals (that is, for R = 107 ) for angles aseending' from 
10"tb 10". The Opus Palatinum extends this work to 10 decimals, and for sines 
(and cosines) even to 15 decimals. Rhaetie~s also published Copernicus' in­
vestigations on trigonometry (1542), which were later inc1uded in the latter's 
book on the revolutions of the heavenly bodies (1543) (10). 

The theory itself, both plane and spherical trigonometry, was explained,arid 
gradually improved in a series of textbooks; of which we only mention those 
by)3ressieu (1581), Fink (1583), Clavius (1586), Van Lansbergen (1591),ànd 

(S) Doctissimi viri . .. 10. de Regio Monte de triangu/is omnimodis libri quinque' (Nuremb~rg, 
Petreius 1533). ' " , 

(6) The table with R= 6. IQ' appears in Ioanni de Monteregio . .. tabulae directionum pro­
, iectionumque (Augsburg, 149°; also Tübingen, 1559) as an appendix entitled (at any rate 
in the 1559 ed.): Sequitur nunc eiusdem Ioannis Regiomontani tabuia sinuum, per singula minuta 
extensa. ' " 

The tables with R= 6. IQ7 and R= 107 appear, according to Von Braunmühll.c<l), 
p. 120, in a book written by Regiomontanus' teacher Peurbach: Qlladratum geometricum 
praeclarissimi mathematici Georgii Burbachii (Nuremberg, 1516; dedication of 1515). The 
copy of this book in the Harvard Library does not contain these tables. According 'to 
Tropfke, l.c.'), p. 178 we can find both tables in the Traetatus Georgii Purbaehii suPer pro-
positiones Ptolemaei de sihibus et ehordis (Nuremberg, 1541). ' , 

(1) This so-called "tabu/a/oecullda" appears in the Tabulae directionum of 1490. , , 
, '(8), Canon doctrinae triangulomm, nune primum a Georgio Joaehimo Rhaetieo in lueem editus 
(Leipzig, 1551). Von Braunmühl states that it belongs "zu den kaum mehr auffindbare,n 
Seltenheiten", l.c.I), p. 145. : ',' 

(0) Opus palatinum de triangu/is a Georgio Ioachimo Rhaetico 'coeptum: L. Valentinus Ot~o 
Principis Palatini Friderici IV e/ectoris mathematicus consummavit (Neustadt, 1596). , ,'.' 

(10) Chapters 13 and 14 ofBook I ofCopernicus' classic De Revolutionibus orbiumcoelestiu1!1, 
(Nuremberg, 1543) were published in 1542 by Rhaeticus as De lateribus et angulis tria,h~ 
gu/orum, tum p/anorum rectilineorum, tum sphaericorum, libellus ... , scrip/lis a. . .. D. N.icólap 
Copernico Toronensi. See v. Braunmühl, l.c. (1), pp. 140-143. " .. 
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Pitiscus (1595) (11). Bressieu and Va? Lansbergen are of interest because Stevin 
quotes them explicitly in his own trigonometry, and Fink has the distinction of 
having introduced thenames tangent and,secant in.theirpresent meailing :'(the 
terl1Lsine, aiready appears in Regioinontanus), thoughFink considered them::line 
segments, :a custom' followed.until the rniddlé of the eighteenthcenhiry,às:-in 
the case ofthe' sines. Clavius, who was the· most influential mathematical·tc~xt­
~ok writer of his period, immediatelyadopted Fink's terms, and it is not 'un­
likely that through ~he study of Clavius' book Stevin became familiar with; these 
expressions. The most original writer on trigonometry in the sixteenth century 
was Viète, who in a series of books, written 'between 1579 arid his death in 1603, 
eQrichedgoniometry with a wealth of néw methods, especially in the domain 
of the equipartition of angles (12). We may state thatit was Viète who establishéd 
goniometry as a science by itself,a distinction all the more brilliant wheii/we 
see.,that ,even Stevin, in 1608, treated goniometry simply as a set· of rules Jo'r, the 
coinputation of tables , . .;-: 

By Stevin's, time goniometry, with its application to plane and spherical tri­
gonometry, was in substance not so very much different from the present 'ele­
mentary goniometry of our secondary school instruction. However, though the CÓri­
tent has not changed much, the form has changed enormously. Since our forinal appa­
ratus did not exist, all mIes had to be expressed in words as so many additions to 
Euclid's Elements. Moreover, the goniometrie expressions were not conceived as 
ratios of lines, that is, as numbers, but as liné' segments, constnicted in relation 
to a circle of given radius; in Stevin's case, R = 107 units. Since lines, areas,and 
volumes could not be compared with each other, all. mIes had to satisfy'the 
condition of homogeneity. For instance, the law of cosines for spherical 
triangles, which we write in the form cos c = cos a cos b + sin a sin b cos C,was 
expressed by Stevin in terms equivalent to the formula 

, sin a sin b: (sin 90°)2 = [sinvers c - sin vers (a - b)] : sin vers C. .' 
Here sin 90° (the sinus totus) is equal to R, the radius, As to the sinus v'ersuJ, 

'which in thc modern approach can be written as sin vers a = 1 -'- cos a, Stevin 
. defined it as the arrow ("sagitta") belonging to the chord of which sin a is óne 
half. Stevin did not intröduce special names for the, eosine, cotangent or cosecant; 
when he needed these quantities, he expressed them as sines, tangents or secants 
ofthe complementary angle. Like his contemporaries, he only considered thegonio­
metric expressions for angles between 0° and 90°; when obtuse angles appeared, 
he turned immediately to the corresponding acute angles. 

(") M. Bressieu (M. Bressius), Metrices Astronomicae (1581); Th. Fink (Finchius), Geo­
metria rotundi (Base!, 1583); C. Clavius, Theodosii Tripolitanae Sphaericorum libri tres (Rome, 
1586). This book has an appendix, "Sequitur tabuIa sinuum rectorum per singula quadrantis 
minuta extensa, et a loan. Regiomontano quondam supportata, nunc autem per me examinata et 
p/erisque in locis castigata, atque correcta" ; Ph. Van Lansberge(Lansbergius), see (3).; B. 
Pitiscus, see (1). , 

(U) See Francisci Vietae Opera mathematica, in unum volumen congesta . .. opera atque studio 
Francisci a Schooten (Leiden, 1646, VI X 554 pp.). Von Braunmuhl, l.c. 1), eh. VIII gives a 
detaHed account of Viète's achievements. ! 
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§ 2 

The first part of tbe Trigonometry contains tables for the sine, tangent, and 
secant for angles ascending from l' to l' and computed for R = 107 . It strikes 
us that Stevin, as late as 1608, did not use his own decimal-fraction notation, 
taking R = 1. The reason may have been that Stevin's printer preferred to take 
the tables straight from some other book. It may have been that Stevin himself 
decided to go easy on his own invention. However, it should not be forgotten 
that in a strict sense Stevin's Thiende was never conceived as a system for counting 
with decimal fractions, but as a system for avoiding fractions altogether. If we 
take R = 107 as one of Stevin's "Thiendetalen", perhaps as his "Beghin" @' 
then his tab les may be fitted intothe scheme of De Thiende. 

The tables contain nothing new and go back to Regiomontanus 6). They can 
be found, for instance, as an addition to Clavius' edition of the Sphaerica o,f 
Theodosius (1586) (13). This is not the only place where Stevin's text either 
resembles or directly follows that of Clavius' book - though Stevin never 
follows it slavishly and maintains his own independent position throughout. The 
tables are accompanied by a long introduction, in which their construction 
is explained; it follows closely the procedure already adopted by Regiomon­
tanus. The first to be computed are the sines of all angles which are multiples of 

45'; this can be achieved by repeated application of such formulas as sin .::... 
2' 

1 h-cos oe 54Q-300 V 2 to sin 90°, sin 36°, sin 30°, and sin 12° = sin 2 . Af ter 

this table has been completed, the sines of all other angles can be found hy an 
interpolation. Stevin shows how it is done in the case of sin 1 0, which is found 

by interpolating between ~ sin 45' and + sin 1 °30' + f sin 45'. The con­
struction of the tangent and secant tables is not explained, but it is demonstrated 
how they can be used. 

The interpolation formula is based on the inequality sin 3a + ~sin 3a > 
sin 4oe. >' sin 3oe. + ~(sin 6oe.-sin 3oe.), valid for 0° < oe. < 90°, and applied 

to the case oe. = 15'. We can derive it immediately from the fact that f (x) = 
sin x-sin A . . 
----,--- (0° < A < 90°) IS monotone decreasmg for 0° < x < 90°, and 

x-A 
then take A = 3a, and x successively 0, 4a, 6a. Sixteenth-century mathematicians 
derived the formula geometrically from a theorem by Theon of Alexandria, which 
states that when a increases uniformly from 0° to 90°, the increase of sin a de­
creases (as follows from our formula d sina = COSa dx) (14). We shall return to 
it in our text. 

In the second part of Stevin's book, which contains the trigonometry of plane 
triangles, the central theorem is the law of sines. The law of cosines is missing, 

(13) See Clavius l.c. (11). 
(1') See Von Braunmüh1, l.c. (1), pp. z8, IZI. 
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though Viète (15) had formulated it in 1593 in the homogeneous form (si des 
d, b, 'c; angles A, B, C): 

2 ah: (a2 + b2 - ( 2 ) = (sin 90°): sin (900-CO). 
Like the older writers, including Regiomontanus, Stevin prefers to apply the 

law of sines also to the case where a, b, Care given: this can be done by drawing 
an altitude. The law of tangents is also wanting, though it appears not only in 
Viète, but also in Clavius. Using the law of sines alone; Stevin shows how the 
angles or sides can be computed when three of them are given; he covers all 
cases, inc1uding the case where a, b, A are given, when two solutions are possible. 
Like Clavius, he concludes with an enumeration of all cases at the end. He adds 
a discussion of polygons, especially quadrangles, where he distinguishes between 
tbe cases a) that all the angles are <180°, b) that one angle iS>1800, and c) th at 
two sides intersect. Here he shows how all 8 angles .and sides can be found, if 5 
independent ones are given. 

The third part of the book contains the trigonometry of spherical triangles. 
This is preceded by an exposition of spherics, or the geometry of the sphere, its 
great circles and triangles, such as was known from Theodosius or Mene1aus. 
Then follows the set of mIes for the computation of rectangular spherical trianglés, 
which is complete in the sense of our elementary spherical trigonometry: all six 
fundamental theorems are present. In the case of oblique triangles (Stevin, like 
all mathematicians before Möbius, concentrates on angles between 0° and 180°), 
Stevin solves his problems with the aid of the law of sines and the two laws of 
cosines (each proved separate1y). Here again we find a convenient table of all 
(thirteen) cases at the end, with special discrimination between acute, right, and 
obtuse angles, followed by a discussion of spherical quadrangles. 

The fourth part deals with the application of spherical trigonometry to problems 
in astronomy. In an appendix Stevin presents some additional observations on his 
own terminology and the work of others; among them we find arerilark' that 
modifications in the theory of spherical triangles must be made when the angles 
or sides are >180°. 

§ 3 

There exists a German translation of a part of Stevin's trigonometry (by an 
anonymous writer), published in 1628 by Daniel Schwenter,a professor at the 
University of Altorf near Nuremberg (16). Schwenter must have had a mutilated 
copy of Stevin's book, since he claimed that Stevin had not written anything about 
sphericaJ triangles. He therefore published only the first two books together with 
the tables, adding four "axiomata" on spherical trigonometry from Pitiscus' 
Tri gonometria. 

Around the same time Ezechie1 De Decker, the Gouda surveyor and admirer 
of Stevin, used Stevin's. Dutch nomenclature for trigonometric lines when he 

(15) F. Vieta, Variorum de rebus mathematicis responsorum liber octavus (1593), Opera No XII, 
see (12). . . 

(la) Simonis Stevini Kurtzer doch gründlicher Bericht, von Ca/cu/ation der Tabu/orum Sinuum, 
Tongentium und Secontium. Sompt derse/ben gebrouch . . , Sompt einer Vorrede M. Donielis 
Schwenters (Nuremberg, 1628). 
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PHPljshed his complete tables.ofBriggsian logarithms (17). Alsoarciun~ dhis 
time, Girard published at the Hague tables of sines, tangents, and· secants,'J~r 
R = 107, as Stevin had done,and with atext in French(18). He .. was not the 
oIlly 'one; in the same.year (1627) . appearecl a plane trigonometry written by 
Professor Van Schooten with similar tables, but a Dutch text (19). Girard' stabks 
werè reprinted in .1629, Van Schoot~n's in 1632, corrected and enricheqwith 
a spherical trigonometrywritten by Stampioen De Jonge (20). In 1628 Van 
Lansbergen's Cyclometria nova was' reprinted (21), in 1631 his Triangulorumgeo.­
me/ria. When therefore, in 1634, Girard published Stevin's Oeuvres, therewas 
nO,dearth of information on goniome~ry aod trigooometry io the Seveo Provinces. 
This may have been the reason why Girard omitted the ~ables from his edition 
of thc Trigonometry. 

10 1900 Von Braunmühl, in his history of trigonometry, paid coosiderable at" 
tèntion to Stevin's work in this field. He claimed that Stcvin's treatment· of 
spherical triangles was superior to that of his predecessors (22). We reproduce 
in our editioo ooly a short sectioo of Stevin's trigonometry, for the sole purpose 
ofshowing how a typical sixteenth-ccntury trigonometry presented this subject. 

·e?) (E. de Decker) Nieuwe Telkonst, inhoudende de logarithmi voor de ghetallen beginnende van 
I tot IO.OOO, . . ' Mitsgaders De Tafels vall Hoeekmaten ende Raeek(ynen door het ghebruiek van 
Logarithmi, de Wortel zynde van IO.OOO.ooo dee/en ... Gouda, Rammaseyn, 1626. 

('8) Tab/es des sinus, tangentes et sécantes Je/on /e raion de IO.OOO.ooo parties ... par A/bert 
Girard. La Haye, Elzevier, 1626, 1627. The edition of 1629 continues on the title page: 
Avee /a Trigonométrie tant p/ane que sphérique d'une méthode plus sueeinete, et d'une'manière plus 
faei/e que janiais auparavant. The first edition has instead of this: Avee un traieté succillt tant 
des trian,f!,1es plans qfle sphériques. The word "tráicté" has been changed to "trigonométrie". 

(19) Tabu/ae sinuum, tangentium, seeantium ad Radium IO.OOO.ooo. Met 't ghebrlryek der se/ve 
in Recbtlinisebm Triangula. Door Fr. van Scbooten, Professor Alatbeseos tot Leyden. Amsterdam, 
W. J. Blaeuw, 1627. ' 

(20) This second edition has the following words added to the title: Ende uit co'rt by 
gevoecht, d'ontb;ndinge der sphaerischer Triangu/en . .. door I. I. Stampioen d' longe. Rotterdam, 
Wed. M. Bastiaensz 1632. See H.Bosmans, Revue Quest. Scient (4) II (1927), pp. 113-141. 

(21) Philip pi Lansbergii Cyc/ometriae novae libri duo. Middelburg, Z. Romanus, 1628 (first 
ed. 1616). This book is dedieated to Prince Maurice. The book on triangles (/.e. (3»was 
reprinted by W. Blaeu, Amsterdam, 1631. , " 

(22) Von Braunmühl, /.e. (1) pp. 226-228, claims that it is Stevin's merit to have stated 
for the first time that the six formulas whieh we use at present for the computation of 
rectangular spherieal triangles are sufficient for all cases: "Stevin kannte nieht nur Vieta's 
trigcJnometrische Arbeiten, sondern erkannte auch ihren bedeuteriden Wert; so nimmt 
er . dessen Formeln zur Berechnung des rechtwinkligen sphaerischen Dreiecks direkt 
herüber, reduziert sie aber auf jene 6, deren wir uns noch heute bedienen. Sein Verdien:rt ist 
es, zum erstenmale ausgesproehen zu haben, dajl diese ó Forme/n zur Lö'sung al/er mö'g/ichen Dreie'cks­
fä//e vol/ständig ausreichen." (!talies by v. Braunmühl, who quotes Hyponl1lematap.p:,61, 
208-21 7). 
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NV DE 

VOOR.STELLEN. 
I VERTOOCH. I VOORSTEL. 

G HEL Y CK des platten driehoucx rechterftjde tottc 
. flinckerfijde, alroo flinckerhoucx * houckmaet) totrech~ Siaf. 

·terhoucx houckmaet. . 
WAN T d'een der verleken houckmaten, is ofvan een fcherphouck, recht_ 

houck,'of plomphouck, foo fullen wyder drie verfcheyden voorbeelden af 
fteUen. 

I Voorbeeft alvuMrbeydede~erlekenhfJlllckmeJten 
~an fcherphoucken ftjn ... 

-TO·HEGHEVEN. LaetA BC een platte d~ehouckwefC'ft,dic:nsverlekeR CmtrrIII) 

hOllck:en B, C, bcydefcherp fijn,endeopt punt B als * middelpünt, fy befchre- S .. 1fiJi4n".. 

ven met B A. als * halfmiddcllijn ,den boodl A. D s diens houckmaët fy A E..,.,..,. . 
Rththouckich op C B: S'ghdijcx opt pUnt C als middelpunt,fy befchfeven met 
CF even an A Bals halfmiddeUijn, den booch F G,dienshouckmaet F H àock 
rccluhouckich op C Bis. 

T BE G H EER DE. Wy moeten bcwijfen dat gclij~ de rcchtcrfijdc A B,lOUC 
Ilincker Jijde: ~ C,alfoo de: rune- . 
kerhoucx houckmact F H,touc A 
rechtcrhoucxhouckmaetA E. ~ 

TBEwysWantindendrie- '1'. 
bouck ACE twee * evewijde-. l'IItwIIM. 
ghe fijn,a1s F H met A E, [00 

heeft A C fulcke reden tot A E, 
ghelijck F C tot F H. Maer ABC ;J1.Cj 1) lt 11 
is eVen an F C door t' ghegheven, Dacrom 

GheJijck A C tot A E, alfoo A B tot F H: 
Ende deur * over3nderde reden, 

GhelijckA. B tot A C,alfooFH tot A E. 

1 Voorheeft al'lJ,vaerrleender ~erlektn hóucluNt­
ten van eenrechlhouckis. 

TG HEG H E VEN. Latt ABC een platte drichouck fijn,diens houck B recht 
is,ende opt punt Bals midJelpunt,[y be[chrcven met A B als halfmiddelIijn,den 

, booch A D,dicl15houckmaet fijn moet AB: S'ghelijcx opt puntC als middel· 
punt,fy bclèhrevcn met C E even anA! alshalfmiddcllijn,dcn boochE F.diens 
houckmact EG. 
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ON PLANE TRIANGLES 

lst THEOREM. lst PROPOSITION. 

As the right side of a plane triangle is to the left side, so is. the sine of tbe 
left angle to the sine of the right angle. 

Because one of the compared sines relates to either an acute or a right or an 
obtuse angle, we shall give three different examples thereof. 

1 st Example, wbere botb tbe compared s;nes relate to acute angles. 

SUPPOSITION. Let ABC be a plane triangle, whose compared angles Band C 
are both acute, and about the point B as centre let there be described, with BA 
as semi-diameter, the arc AD, whose sine shall be AE, at right angles to CB. In 
the same way, about the point C as centre let there be described, with CF equal 
to AB as semi-diameter, the arc FG, whose sine FH is also at right angles to CB. 

WHAT IS REQUIRED. We have to prove that as the right si de AB is to the 
left side AC, so is the sine FH of the left angle to the sine AE of the right angle. 

PROOF. Because in the triangle ACE there are two parallel lines, viz. FH and 
AE, AC is to AE as FC to FH. But AB is equal to FC by the supposition. There­
fore, 

As AC is to AE, so is AB to FH. 
Alld by the alternate ratio: 

As AB is to AC, so is FH to AE. 

2nd Example, wbere olie of tbe compared s;nes re/ales 10 a rigbt dngle. 

SUPPOSITION. Let ABC be a plane triangle, whose angle B is right, and 
about the point B as centre let there be described, with AB as semi-diameter, the 
arc AD, whose sine must be AB. In the same way, about the point C as centre 
let there be described, with CE cqual to AB as semi-diameter, the arc EF, whose 
sine is EG. 
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TBEGHEER.DE. Wy moetenbc. ..A. 
wijf en dat ghelijckderechtetfJ,jdeA Bt . ~ .. :. .' ' 
tOtte: fiinckerfijde A C, àlfoo de rune. ... . 
kerhoucx, ho~ckmact E G tot de rech. . 1: .. ,:",.". >, .... 0 '., 

telhoua houdmiaèt A B, alwaer te he- . . , .... . 
. denckenftaet ,dat een felre AB, hier. . . .". . '. '.. ... 
"-ooT' r fijdeendcwhou~detvedr~rehckt. k .' C .·.··9·1'O ..... :.:a ~ ... 

In wy s. ant 1D en ne oue" .. . . 
'. A Bè twee *e\CWijdeghe fijn, ais EG m~t AB,foo feg jcir; .' 

Ghelijck AC tói A 'S,alrOo EC totE G.' . : ' 
.l.'·.··.,~ 

, '. ~ 

Macr A B is even !l0 ECdoor t' ghegheven,dacrom. 
Ghelijck AC tot A B,alfoo A BtotE G. . 

Endcdoonerkcerde·rcden: '. lII-r-
GhelijckA B tot A C,alfoo n G töt A B. ',.' ~ 

3.17 Oorbee!t ai~vaertf etn dir ;;êrlef.en hotithnlltm ~Àn' 
. ten plomphouck is. . '. . . .. .. . 

.' . . TG H It H E v t N. Láet ABC ctnpbtte driehouck wefen, diens hc)Ucken': 
. der ,'erleken houekmaten fijn C,cnde ABC,' waer af den houekA B C plomp .. 

','> 

":: is~endeopt punt B als* middelpunt,fy befchreven'met A Bals· halfmiddtllijl,l, c~s.. 
deil booch A D,diens hóilckniaët fi A E, rcchrhouckich opde voortghetrockèn ~ 
eB: S'gheli;cx opt punt C als middelpunt, fy befchreven met CF even an m"". 
AB als half middellijn ,den booch FG ,diens houckmaet F H oock rcchthoue-
kich opeB éOntt. TUGHEIR.,DE. Wy moeten bewijfendat ghe~jdi: de 
lechlcriijde A. B,totte lliJi~elfijdeA C,alfoo de runckCIhoucx houWriaci F H, 
rotte rcd1terboucx houckmaet A E •. TB E R. I Y T S E L. Laet ghetcyckentwor-

. den A I op de\'OOrgheuocken C B, aUöo dat den houckA 1 B, even lY an dcQ 
- 'houckABI. . ~. . ...... ' 
. _.' . Tu·wrs. -An- A 

'. '. ghefien den hoilek 
'. 'AIB,evenisanden 

houek A BI, foo 
moet de lijn A I, 
even fijn an AB: 
Maer AB is even an 
C Fdoor t'gheghe. C 
ven, daerom A 1 is J 
evcn an CF, ende: A Eis oock houckmaet des houcx I: Daerom fcgb ick deur 
het l\'oorbeclt defes voorftels,dat 

Ghelijckde rechterfijde A I,des driehoucx A. C I, 
T olle fiinekerfijde AC, . 

Alfcode Oinckerhoucx houckmaet FH, 
Totterechterhoucx houckmaet A E. 

Maer AB is even an A I. ende A~is OQÇkhou~e~ ~es houcxAB C van· 
de drlehouckA BC deur ('ghegheven,DaeIOIJ1 

Ghelijckde rechterfijde AB, . 
T one fiinckerfijde A C, 

Alroo de fiinekerhoucx houckmaet FH, 
Totte rcehterhoucx houckmaet A E. 

TBESLVYT. Ghelijck dan des platten driehouqc rechterlijde totte lline. 
kerfijdc. alfoo fiinekerhoucx houckmaet tot IcchtClhoucx houckmaet, t'weld:. 
wy b.:wijfcn mocfien, 



- 306 -

761 

WHAT IS REQUIRED. We have to prove that as the right side AB is to the 
left side AC, so is the sine EG of the left angle to the sine AB of the right angle, 
it having to be borne in mind that the same AB here serves as side and as sine. 

PROOF. Because in the triangle ABC there are two parallel lines, viz. EG 
and AB, I say: 

As AC is to AB, so is EC to EG. 
But AB is equal to EC by the supposition; therefore: 

As AC is to AB, so is AB to EG. 
And by the inverse ratio: 

As AB is to AC, so is EG to AB. 

3rd Examp!e, where Ol1e of the compared sines re!ates to al1 obtuse angle. 

SUPPOSITION. Let ABC be a plane triangle, whose angles of the compared 
sines are C and ABC, of which the angle ABC is obtuse, and about the point B 
as centre let there be described, with AB as semi-diameter, the arc AD, whose 

. sine shall be AB, at right angles to CB produced. In the same way, about the 
point C as centre let there be described, with CF equal to AB as semi-diameter, 
the arc FG, whose sine FH also comes at right angles to CB. WHAT IS RE­
QUIRED. We have to prove that as the right side AB is to the left side AC, 50 
is the sine FH of the left angle to the sine AE of the right angle. PREP A­
RATION. Draw Al on CB produced, in such a way that the angle AIB be equal 
to the angle ABI. 

PROOF. Since the angle AIB is equal to the angle ABI, the line Al has tó be 
equal to AB. But AB is equal to CF by the supposition. Therefore AI is equal 
to CF, and AB is also the sine of the angle I. Therefore I s~y, by the lst example 
of this proposition, that: 

As the right side Al of the triangle ACI is to the Ieft side AC, 
So is the sine FH of the left angle to the sine AB of the right angle. 
But AB is equal to AI, and AE is also the sine of the angle ABC of the 

triangle ABC by the supposition. Therefore: 
As the right side AB is to the left side AC, 
So is the sine FH of the Ie ft angle to the sine AE of the right angle. 

CONCLUSION. Hence, as the right side of a plane triangle is to the ·left 
side, so is the sine of the left angle to the sine of the right angle; which we 
had to prove. 
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DE MEETDAET 

, . 

THE PRACTICE OF MEASUR1NG 
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INTRODUCTION 

The Meetdaet is primarily a textbook for the instruction of those who, like 
Prince Maurice, wanted to leam some of the more practical aspects of geometry. 
The course was not one for beginners, knowledge of Euclid's Etements being a 
prerequisite, while the reader was also supposed to know something about the 
measuremen~ of angles and Stevin's own calculus of decimal fractions. There is 
little or no original material in the book, though the selection of the subject 
matter has an !lnmistakable Stevin touch. Parts of the contents were taken from 
the Prob/emata Geometrica, the book which Stevin published in 1583, but to 
which he, curiously enough, never refers. Other parts show the influence of Ar­
chimedes and ofcontemporary writers such as Del Monte and Van Ceulen. Al­
though in accordance with the title strong emphasis is laid on the· practical ap­
plications of geometry, many theoretical problems are discussed. For Stevin 
theory and application always went hand in hand. 

The Meetdaet appeared in 1605, but it was drafted more than twenty years 
before. Already in the Problemata Geometrica Stevin refers to a text on geometry, 
"which we hope shortly to publish" (1) and in which the subject was to be treated 
by a method parallel to that used in arithmetic. At that time Stevin's L' Arithmétiqlle 
was ~lready either finished or weIl advanced. We get the impression that in this 
period, 1583-'85, Stevin decided to publish his full text on arithmetic, but 
of his text on geometry only those parts which he considered novel. The general 
outline of the two texts was laid out at the same time, and in close parallel. When 
at last the Meetdaet appeared, it had undergone many changes, resulting partly 
or wholly from lengthy discussions with the Prince of Orange. The underlying 
idea, however, remained the same. 

In the introduction to the Meetdaet Stevin explains what he means by this 
parallelism of arithmetic and geometry. In arithmetic we begin by introducing 
the numerical symbols, and follow this up by naming them and interpreting their 
value. Then come the four species, the theory of proportions, the theory of pro­
portional division, and finally the reduction of fractions to a common denomi­
nator. Similarly, in geometry, we begin by showing the student how to draw figures, 
then we name them and explain how to measure them. Then follow the four 
species, the theory of proportions, of proportional intersections, and the re­
duction of figures into others of given form and equallength, area or volume. Since 
these topics are taken in six groups, and each group with lines, plane figures, and 
solids, the Meetdaet consists ofsix books, each consisting of three parts. 

The opinion of Stevin that geometry and arithmetic have to run parallel is not 
so artificial as it appears at first sight. Stevin expresses an opinion common to 
the mathematicians of his age, who insisted on enlarging the field of numbers 
with irrationals to something like an arithmetic continuurn, who applied these 

(1) Problema/a, lib. 11, Introduction. 
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numbers without discrimination to the measureme'nt of figures, and for whom 
numbers were not so much the object of abstract speculation as the tools for 
surveying, navigation, and astronomy. The subject matter of geometry is con­
tinuous quantity, wrote such men as Tartaglia and Clavius. It seemed natural 
that there should exist relations and analogies between the professed geometrical 
and the intuitively feIt arithmetical continuum (2). Stevin only gave an early 
sixteenth-century version of a point of view which was to lead, within the next 
generations, to analytic geometry. Consciousness of the analogy between arith­
metical-algebraic and geometrical considerations continued to work as a leaven 
throughout the further development of mathematics. Later we find it in leibniz' 
proposal for an algebra of directed quantities. In another form it appeared again 
more recently when Hilbert probed the consistency of geometrical axioms by 
means of a corresponding algebraic counterpart. 

Book I of the Meetdaet, in accordance with the author's program, teaches 
methods for drawing lines and certain plane figures, and for constructing certain 
solids. With his keen sense of the interdependence of theofy and practice Stevin 
gives not only rules for the drawing board, but also for the surveyor and. in­
strument-maker. We thus meet here with a description of the surveyor's cross or 
diopter, already described by Heron (3) and used for setting out perpendiculars 
by lines of sight. With a graduated circle instead of a cross it becomesa so­
called circumferentor or theodolite. The plane figures discussed are the circle, 

_ the conic sections, and the Archimedean spiral. No fewer than four methods are 
given for constructing points of an ellipse when the principal axes are given 
in position and magnitude. One of these constructions is the ancient "gardener's 
construction", based on the property that the sum of the distances from a point on 
the circumference to the foei is constant (the foei are not yet referred to by a 
special name). Stevin believed that he had found this construction somewhere in 
a book of Del Monte, who himself had discovered it in some old manuscripts (4). 
Stevïn also took another construction from Del Monte (5), this time based on 
the property that any point P on a line segment whose endpoints A and Bare 

(2) See E. W. Strong, Procedures and Metaphysics. A Study in the Philosophy of Mathematical­
Physical Science in the Sixteenth and Seventeenth Centuries (Berkeley, Cal., 1936, VI + 301 pp.), 
Ch. lIl, IV. On Stevin see pp. 105, 106. Compare also our Introduction to L' Arithmé-
~. . 

(3) Heronis Alexandrini opera, ed. W. Schmidt, III (1903). Commentatio dioptrica. - On 
early surveying instruments, including the diopter and triquetrum (with illustrations) see 
e.g. R. T. Gunter, Early Science in Oxford I (1921, V + 407 pp.), II (1923, XV + 408 pp.); 
F. Schmidt, Gefchichte der geodetischen Instrumente und Verfahren im Altertum und Mitte/alter 
(Neustadt a.d. Haardt, 1935) and our footnote (8) on the "rechtcruys" to the English 
translation of De Thiende. Also: Edmond R. Kiely, Survl!J'jng Instmments, Their History and 
Classroom Use (New York, 1947, chapter IV). 

(0) The proposition on which thè "gardener's construction" is based can be found in 
Apollonius' Conics, Book lIl, Prop. 52. We first meet with the construction in a fragment 
on Burning Mirrors by Anthemius of Tralles (died c. 534), see T. L. Heath, Bibflotheca 
mathematica 7 (1907) pp. 225-233. See further J. Tropfke, Geschichte d. Elem.-Mathem. VI 
(2nd ed., 1924), p. 154. .. 

(5) Stevin writes that he had forgotten where in Del Monte's works these constructions 
appear. As Chasles has observed, it is in the PlanisphaerioruTlJ universa/ium theorica (Pesaro, 
1579). See M. Chasles, Aperçu historique sur I'origine et Ie développement des méthodes en géomé-
Irie (Paris, 211d ed. 1875), p. 89. . 
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forced to move on two perpendicular axes describes an ellipse (6). Since this 
property also hol~s for a point P on the continuation of A B, we are led to tbe 
third construction, in which the length of A B is taken as a-b and the point P is 
at a di stance b from either A or B (we call a, b the lengths of half the major and 
minor axes). Stevin also uses this theorem to find one of the principal axes of an 
ellipse when the other principal axis is given in length and position, together with 
an arc of the curve. The fourth ellipse construction is equivalent to the one we 
of ten liSe at present, and by which we find points of the ellipse by considering 
it the oblique parallel or orthographic projection of a órcle with one of the axes 
as diameter. This construction may iri this form be original with Stevin, though 
it is closely related to another one, also presented by Stevin, in which he shows 
how the con ic sections ean be constructed as plane intersections of a right circular 
cone .. His method amounts to what we now call orthographic projection. Stevin 
may have been led to these constructions by Dürer (7). 

Other interesting parts of Book I are the passages where Stevin uses his decimal 
notation in the form 1680 for 16(2)80; here we also find 36910 printed as 
36.910. This may be taken as an early example of something like a decimal point, 
but we also meet with the notation 84.26 for an angle, meaning 84gr 260, or 
84°26' in our notation. Here the dot is not a decimal; but a sexagesimal point. 

Book I also contains Stevin's description of the five regular and of eight Arc 
chimedean solids, taken from his Problemata Geometrica (perhaps we should say: 
which in 1583 he had lifted from his manuscript to be published in the Proble­
mata Geometriea). For some reason or other he omits {20s, 12lO} and {125' 206}, 
though he had found them himself. The three other Archimedean soIids are aIso 
missing, despite the fact that Pappus' work, which describes these solids, had by 
this time become accessible in print (8). 

In Book II we find observations on the lengths of line segments and curves, 
the areas of two-dimensional figures, and the volumes of solids. Some surveyor' s 
instruments appear, among them the ancient "traprondt" or graduated circle for 
measuring horizontal angles (9), and the equally ancient triquetrum, consisting 
of two arms of e.qual lengths, hinged to a third; they are graduated and have 
sighting devices. The triquetrum, also called PtoIemy's rods or parallactie 
instrument (10), is used by Stevin to determine a triangle similar to a triangle in the 
fields, though in his days it had also received attention as a favourite measuring 
instrument of Copernicus and Tycho Brahe. As an application of the triquetrum 
Stevin shows us how to measure the distance from a given point to a point beyond 

(6) This construction ean be found in Proclus, Euc/idi.r elementorum librum çommentarii, 
ed. G. Friedlein (Leipzig, 1873), Def. IV to first book of Euclid, p. 106. Stevin might 
have found it in the Latin translation of Proclus by F. Barozzi (Padua, 1560). See also the 
German translation by P. Leander Sehönberger (Halle, 1945) or the Freneh translation 
by P. Ver Eeeke (Bruges, 1948), p. 96. 

(') A. Dürer, Underwrysung der Messung mit dem zirçkel und richtsçhryt (Nurenberg, 1525); 
see also J. L. Coolidge, The MathematiC! of Great Amateurs (Oxford, 1949, VIn + 2II pp.), 
p. 64. Stevin's fourth ellipse construction ean immediately be derived from Dürer's 
method. 

(8) See Introduction to Problemata Geometrica. 
(9) On this see footnote (3). 
CO) Sec e.g. R. T. Gunter, /.e. 3) I p. 344, n p. 15. The triquetrum is described by Pto­

lemy in the A/magest: V, 12 (ed. Heiberg, Leipzig 1898, p. 4°3; translation by Manitius, 
Leipzig 1912, p. 295). 
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reaeh. A number of other exercises in surveying follow, and also such problems 
as the computation of the altitudes of a triangle with given sides. In the section 
on the measuring of circumferences and areas we find a discussion of the value 
of ;n with due references to Archimedes, Romanus, and Van Ceulen; ;n is given 
in 20 decimals, the value which Van Ceulen had published in 1596 (11). 

Stevin continues the discussion of areas with that of the ellipse and of the 
parabolic segments, both derived by Archimedes. He has the correct value ;nab for 
the area of the ellipse, but a wrong one for that of the parabolic segmcnt. This 
is not a mere misprint; the error recurs in Book VI, though it is not dear what 
may have led Stevin to it. There is also a discussion of the area bounded by a'n 
Archimedean spiral. 

Book III contains the application of th~ four species to geometry, with refercnce 
to the parallel treatment .in L' Aritbmétique. Multiplication and division of seg­
ments, areas, andvolumes is only performed· by means of numerical factors; there 
is no reference to the multiplication of segments so as to form areas. Of sori1~ 
interest is the addition and subtraction of solids, but the only case discussed is 
that of similar figures. Here Stevin entered a field to which he had paid particular 
attention in Books IV and V of the Problemata Geometrica. 

In Book IV we find a theory of proportions. It is shown how areas and volumes 
proportional to given line segments can be found. The most interesting part is 
that in which the two mean proportionals between two line segments are dis­
cussed. 'As in the Pl'oblemata Geometl'ica, reference is made to Hero's con­
struction according to Eutocius. The Eratosthenes construction is mentioned, but 
not further discussed. 

Dook V c~ntains the division of plane polygons into parts of given ratio by a. 
line satisfying certain conditions, another of the topics of the Problemata Geo­
metrica. Here Stevin goes a little beyond the text of 1583. He had been reading 
up on the literature and had not only become acquainted with the earlier work 
of Tartaglia - who had reported on that of Cardan and Ferrari - but had also 
read the book which Benedetti had published in 1585 (12). As a result he not 
only modified some of the proofs of the theorems already discussed in the Pro­
blemata, but added the cases where the line of division has to pass through a 
point outside or inside the polygon. These cases had already been a subject of in­
vestigation by Eudid, in his book on DivisiOll of Figures, and Stevin may have 
gained an inkling of it through Clavius' rem ark in his Eudid edition (12). In­
stead of this, Stevin contented himself with a reference to his favourite theory 
that all these solutions have come down to us from the "Wysentyt", the supposed 
Age of the Sages. Stevin also deals with some problems on the cutting of solid 
figures in a given ratio. 

Finally, Book VI deals with some transformations of figures into others of 
given form and given length, area or volume, such as the (approximate) 
construction of a straight line equal to the circumference of a given cirde, of a 

(11) L. van Ceulen, Van den Cirkel ... tot Delf, bij J. Andriesz, 1596, 14r. There exists 
a posthumous edition of 1615. Van Ceulen's value of Tt with 33 decimals was published 
by his widow in Arithmetische en geometrische fondamenten (Leyden, 1615), his value with 35 
decimals was published by W. Snellius in Cyclometricus (Lugd. Bat., 162.1), p. 54. This 
was the value engraved on his tomb in the Pieterskerk at Leyden, see W. Hope Jones-
C. de Jong, Mathem. Gazette, 2.2. (1938), pp. 2.81-2.82.. 

('2) See footnote (ID) to the Introduction of the Problemata Geometrica. 
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triangle equal in area to a given circle, of a sphere equal in volume to a given 
èone, of a cylinder equal in volume to a given sphere, and of a segment of a sphere, 
similar to one of two given segments and equal in area to the other. Here we 
meet again with some problems from the Prob/emata with a few modifications 
and additions (14). 

We thus see that the Meetdaet is far from being a systematic textbook. The 
author, within the framework of an apparently rigorous scheme based on a paral­
lel with arithmetic, wand ers freely through the fields and culls the flowers which 
appeal tohim and to his prince and master. What is lost in originality is gained 
in freshness of approach and selection of topics. Written in Stevin's vigorous 
Dutch, it is one of his most readable books. Scanning its pages, we still can see 
before us the studious Flemish engineer and the martial stadtholder of Holland, 
perhaps sitting together in front of a fire in some old Gelderland farmhouse 
during a campaign, or in the prince's pal ace at the Hague, absorbed in the study 
of the ancient and contemporary geometers they both admired. 

Àgain we reproduce some specimen-pages. 

(14) There is an account of the Meetdaet in M. Cantor, Vor/esungen wer Geschichte der 
Mathematik II (Leipzig, 1892), pp. 529-531. In his exhaustive analysis of the Prob/emata 
Geometrica, Gravelaar also deals with the JvIeetdaet, especially with those sections where 
the two books overlap, (Nieuw Archief v. Wisk. 5 (1901), pp. 106-191). 
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EERSTE DEEL DES 
EERSTEN BOVCX VAN 

HET T EYCKENEN 
DER L I N IE N. 

J VOORSTEL 

Rechtelinien te tevckenen • • 

7 

D.· E reehte.linien worden inde daet door verfeheyden middelen g.heteyc­
kcnt,ekke na gen eyfch der omfiandighen,waer af de drie voornaemfie 
die my nu te voorcominen,ghedaen worden ten eerften met een rech­

te rije: Ten anderen met een flaehtlijn:Ten derden met fichtfiralen. 

I Voorheelt'TJant teyckenender rechtelinimet een rije. 
TGHEGHEVEN. LaetABtweepumenlijn. TBEGHEER~E. Wymoe­

ten vant een toltet ander een rechte lini [eyekenen met een rije, welde manier 
meefi dient op papiclende ander decne effen gronden. 

TWERCK. 
Jck,neem een rechte rijc als C,legghende d' ~en cant op de puil ten A. B, tree­

kende daer langs henen een fienlicke lini A B,met een pen ne , pairer, priem. 
inekt of crijt,na ~en cyfch vanden grondt,endc {teb het begheerde. 

A B 

c 

2 Voorbeelt 'TJ~nt teyckenen der rechte fin; met eenjlach/ijn. 
TG H E GHE VE N. Laet AB tweepnnten fijn. TBEGHEER DE. Wy moe .. 

. ten vant een tottet ander een rechte lini treeken mét een fiachJijn,dat is een dun 
coordeken meterijt beftreken, t'welckghefpannen ftaende ,ende gheuock.en 
lijnde foo dattet leghen den grom Oacr;teyckent daer met luttel moeyte een fea 
rechte lini. Welcke manier feer ghcbruyckt wort onder anderen by timmerluy­
den,int teyckenen van,haer wercken, oock by faghers j om foo wel dOOI aom .. 
me als rechte boomen,rechte fneen te fàghen. 

TWERCK. 
lek neem de voorfz. becrijtc flachlijn CD, die mijn tweeder ghefpannen 

{tellende over de punten AB, treckfedaer na als de pecz van een booch, ende 
crijeh de beghcc:rdc rcdtte liDi A B. 

A ~ 3 Póor-
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MEETDAET 

BOOK I. 

FIRST PART OF THE FIRST BOOK. 
OF THE DRAWING OF LINES. 

I 

1st PROPOSITION. 

To draw straight lines. 

In practice straight lines are drawn by various means, each in accordance with 
the requirements of the case, of which the three principal ones which now occur 
to me are performed: firstly with a straightedge; secondly with a chalked line; 
thirdly with lines of sight. 

Ist Example, of the drawing of the straight fine with a straightedge. 

SUPPOSITION. Let A and B be two points. WHAT IS REQUIRED. We have 
to draw a straight line from one point to the other with astraightedge, which 
method usually serves for drawings on paper and other smalI, smooth grounds. 

PROCEDURE. 
I :take a straightedge, such as C, placing one edge on the points A and B, 

drawing along it a visible line AB with a pen, compasses, an awl, ink or chalk, as 
the ground demands, and then I have what was required. 

2nd Example, of the Idrawing ot the straight fine with a chalked fine. 

SUPPOSITION. Let A and B be two points. WHAT IS REQUIRED. We 
have to draw a straight line from one point to the other with a chalked line, i.e. 
a thin cord covered with chalk, which, when taut and drawn 50 th at it strikes 
against the ground, dràws thereon a very straight line with little effort. Which 
manner is widely employed among others by carpenters in the drawingof their 
constructions, and also by sawyers, for the sawing of straight sections through 
crooked as weU as straight trees. 

PROCEDURE. 

I take the aforesaid chalked line CD, holding it with the aid of someone else 
taut over the points A and B; I then draw it like the string of a bow, and get 
the required straight line AB. 
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8 VOORSTEL. 

Werende ghegeven een deel vanden om treek des rondts, 
den h.eelen omtreck te vol teyckenen. '. 

. . 

T'GHEGHEVE N. Laerdcn boochABCdecl validen omtreck eens rond" 
fijn~ TBEGHEfRDE. WyinoerendcnhecJenomtreckvoheyckenen; . 

TW ERëK. 

lek {lelinden gheghe"cnbooeh eenlghe drie punten, wek': 
keickneem D,B,E, teweCen,endetrcckderechteJini DB,daerB 
na op haer middel F,de lini F G rechthouckieh op D B; Sgclijcx D~' 
treek iek n E, ende op haer middel H de.lini Hl, rechthoue. 11' . 

kich op BEende ghenakcnde F G in I : Twelck Coo fijn _ Jt '. I G .. IJ> 
de, I ismiddelpunrdcs beghcerden ontreelC , daerom opt fcl- · ............ ·0 

. ve befchre\'en den booeh C. K A,men heeft den heelen begeer- K 
den omtreck ABC K, waei: af ('bewijs openbaer is deUr het 25 voorne! des 
3 bouexvan ElldideJ. TB E SL VYT. Wefendedangheghevcn eendc:c:lvan. 
den om treek des rondts, wy hebben den h~elen omueek volteyekent na den 
eyfeh. - . . 

V ER VOL G H.· 

Hier uyt is kenrieliek hoe men dQOralle drie: ghegheven punten die in gheclI 
reeh!e Iini en fiaen,een rondIs omtreek Cal fchrijven. " 

9 'V 0 OI~ ST EL. 

Opdeghcgheven groot~eende deinfte middellijndés 
* lanCkrondrs fijn omtreck te teyckcnen. . EOi"' .. 

Het teyekenen van deCen omtreck' heeft onder onder anderen fijn gebruyek 
in Platclootfehe myghea , als voornaemliek des gheOleenen PJatc100ts daer 
Guido rbaldll4 afhandelt,qock int teyekenen der overwelffels van ghefiichrcn. 

TG H F- G H E VEN. L~t A B de groodle middellijn welèn , ende CD de . 
clcenfte,malcaaderdoorfnyendeia E. TB EGHEERDE. Wy moeten daer 
op des lanekrondis om treek teydtencn. 

TWER CK. 

Ghelijckmen metten palfer den omtreck desrondts beÎehrijfr,aIfoo den om-
. treekdes lall~krondts metten bygheftelden tuych, van defer gheda~otefi;ndc; 

FG is een ooveghende rye_mêteea fpleet int middel, wàer in. twee fiijlkens H, 
I ghefehroufc worden: Am eynde by F is een print, daermen den omtreck me 
teyekent ,K L eea kr,uek, oock met een fpleet M N. '. 

Het teyekenen des begheerdenomtrecx met defea tuych gàer aldus tOe: De· 
. punt vam fiijlkenH;woft foowijtvanden punt F ghehecht ,als van E .ratC, 
ende het ftijlken Ifooverre vande Ce1vepunt F, als van Etot A: Daer na fielt­
men depinae Fopden pum C , ende het fiijlken H , opt punt N, álfoo dat 
dcrycFGoptmidde1 derkntekeomt, palfendede liniK LopA B ; Daer na 
firijck.men het fiijlken H teghen de fijdc KL, latende het fiijlken I fijn loop 

. . B 3 nemen 
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MEETDAET 
BOOK I. 

ON THE DRA WING OF AN ELLIPSE 

9th PROPOSITION. 

773 

On the given larger and smaller diameter of the ellipse to draw its circum­
ference. 

The drawing of this circumference fjnds application, among other things, in 
astrolabes, chiefly the ordinary astrolabe with which Guido Ubaldus deals: also 
in the drawing of vaults of buildings. 

SUPPOSITION. Let AB be the larger diameter and CD the smaller, inter­
secting each other in E. WHAT IS REQUIRED. We have to draw thereon the 
circumference of the ellipse. 

PROCEDURE. 
Just as the circumference of a circle is described with the compasses, the 

circumference of an ellipse is drawn with the instrument shown overleaf, which 
has the following form. FG is a movable ruler with a slit in the middle, in which 
are screwed two small pegs Hand I. At the end, at F, there is a point, with 
which the circumference is drawn. KL is a handle, also with a slit MN. 

The drawing of the required circumference with this instrument takes place 
as follows. The point of the peg H is fastened as far from the point F as E is 
from C, and the peg 1 as far from the same point FasE is from A. Then the 
pin F is put in the point C, and the peg H in the point N, so that the mIer 
FG comes in the middle of the handle, the line KL fitting on AB. Upon this 
the peg H is passed along the edge KL, while the peg 1 is allowed to take its 



- 319 -

rl I!OYClt DEl\. MEETDAET 

c 

, ___ ~ ______________ ~E~. ________________ -1 
.AI-

D 

F 

Ai 

nemeninddpleet MN: Twelck r~o lijnde de pinne F befchrijfr den hal ven 
beghcerden omtredç.: Ende doende der gheli}cke over d'ander lijde. men heeft 
den heden omtreck. . 

TB EW Y S. 
Hier afis ghedaen na mij n onthoudt deur Guitig rbaldU4 in eenich boucxken 

dat ick verloren heb. 

Ander manier van vvercking. 
TG H E GHE VE N. Laet A B dcgrootfie, C Ddecleenfiemiddellijn weren, 

malcander doorrnyende in E. TBEGHEERDE. Wy moeten daer op des 
. lançkrondts omlred ,cyckcncn. 

TWER(K. 
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course in the slit MN. This being so, the pin F descrihes half the required circum­
ference, And when the same is done on the other side, the whole circumference 
is obtained. 

PROOF. 
I seem to remember that this was dealt with by GlIido Ubaldlls in a small 

book, which I have lost. 

Olher Method of Operation. 
SUPPOSITION, Let AB he the larger diameter and CD the smaller, inter­

secting each other in E. WHAT IS REQUIRED. We have to draw tbereon tbe 
circumference of the ellipse. ' 
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VANT·TEVC:IC·ENEiif ·trtnt GROOTHEDEK. i; 
TWE.RGK. , 

lek trcCk C D voottwaetftot F ,alfoö dat C F even fyail ~E>},., Ilcëni daer na 
metten paffer di: langdeEF ;ende ftd d' eeilvoet in E F daert valt , iekileem ant 
puntG,d'an~erin EAwelekedaeI'omtnecm i~an t'plplt H; CIeekdacr na 
G H voortwaert tot I, fu1ci!: 
dat H leven fijn an E Cs 
Twelek foo wefende, I is 
.éc:n punt in~en omtreek. 
. ~es lanckrondls, yallénde, 
daerom derghclijcke pun­
ten alfoo ghenouch gevon­
detl,fulqdalmçn van d'ecn . 
·rot d'ander rechte linikens 
treckende ~ de· fe1vc vandèn 
wareri OnllIeck geen mere­
kelick verlèhil en hebbèn, 
men heeft t'bCgheerde, als 
~~omtreekAICBD. 

o 
I --"----r-_~ . 

TB ÈWY S. 
" / . . 

Angheficn dat inde voorgaende eerfte manier der werckiiig; de langde F H 
des tuychs aldaer befchreven,even was an C;E, ende F I eveil an A E, ende dat 
alfdoen tI,unt F iIi des bcgheerdcn Ianekrond~s om treek. was , foo mócI in defe 
·tweede manier der, wercking t'print I,ooek inden omtreckdes begeerden Janek­
IondIs wefen,· ghemexckt de fdvelcden del wercking hier ghevolght is, want 
ghelijck ginder F H even was an ~r C E, alf~ hiér I H an haer CE, ende ghe­
lijck ginderH I even wasan t'verfchil mffchen de grootfte en cleenfte halfmid­

. dellijn,alfoo ~ hier oock H G,even an t'verfchil tuifdlen de groofte en deenfte 
half middellijn. 

. Derdernaniér·van ~vercking. 
TG HEG HE v EN. Laet A B de groolfte middellijn wete~,t Ode cleenfte; 

imaicandeI doorfnyende in~. TBEGHEÜ.DE. Wy moeten daer op des 
lanckrondtsomtxcck teyekenen. 

TWERCK. 

lek velvough deJangde A Ë van D tOt F , oock van D tOt G .. inde lini AB, 
. teyckenende beydedeuyttrfte pl1nten F G, 'leem daer na een draet foo lan~ als 
A B,die echtende met haex uylcrficn inde . . 
punten F Gi lek ftel daeI na een penne of 
priem ~er toe bcrcyr • teghen' den draet 
IechthouckiCh opt plat daer de form in 
gheteyckent wort, welcke priem ick hier 
neem te weren tei' plads van H, al[oo dat 
detweedc~len des dràetsGH , ,HF ghe­
fpano.en ftaen;de priemdaerna voortghe-
trocken fijndevan A over C [atB (wel- . 

H 

D 

vexfiaende darden draet G H F altijt foo even fiijf ghefpanrien blijft fonder ree:' 
ken als docnlick is)foo wort daer mede befchrevendc;n hal ven omtleck AC B. 

Ende 
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PROCEDURE. 
I produce CD to F so that CF be equal to EA, thereafter take between the 

compasses the distance EF and put one leg on EF in any place, 1 assume in the point 
G; the other on EA, which I assurne to come there in the point H; then I produce 
GH to I so that Hl be equal to EC. This being so, I is a point falling on the circum­
ference of the ellipse. Therefore, when enough such points have been found, 
so that if from one to the other straight lines are drawn, the latter do not differ 
appreciably from the true circumference, we have wh at was required, viz. the 
circumference AICBD. 

PROOF. 
Since in the preceding first method of operation the lengtb FH of the in­

strument there described was equal to CE and FI equal to AE, and the point F 
was then on the circumference of the required ellipse, in this second method of 
operation the point I also has to be on the circumference of the required ellipse, 
considering that the same train of thought for the operation has here been 
followed, for as yonder FH was equal to its CE, so IH is here equal to its CE, 
and as yonder Hl was equal to the difference between the larger and the smaller 
semi-diameter, so HG is here also equal to the difference between the larger and 
the smaller semi-diameter. 

Third Methad of Opera/ion. 

SUPPOSITION. Let AB be the larger diameter and CD the smaller, inter­
secting each other in E. WHAT IS REQUIRED. We have to draw thereon the 
circumference of the ellipse. 

PROCEDURE. 
I mark the distance AE from D to F, also from D to G on the line AB, 

drawing the two extremities F and G; then I take a string the length of AB, 
fastening it witb its extremities. in the points F and G. Thereafter I put a pin or 
awl, adapted for this purpose, against the string at right angles to the plane 
in which the figure is drawn, which awl I here assurne to be in H, 50 that the 
two parts of the string GH and HF be taut. When tbe awl is thereafter drawn 
from A via C to B (it being understood that ,tbe stringGHF shouldalways 
remain as uniformly taut, without stretching, as is possible), half the circum­
ference ACB is described therewith. And whenthe same half circumference has 
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Ende dcrgelijeken halven omtreeko~er d'ander lij de rock befehreven fijn­
de als BDA men heeft het begheerde : De(e manier van wercldng meuet hè­
wijs meyn iek bef eh reven ghefiell te hebben by Guiáo rb4/diu int voorfeyde ver- ' 
lOten bouaken daer hy nochby verclaerde dat hy fuIa ghevonden had in cc­
nigheoude handtièhrifien., ' 

Vie~de maniervari vvercking. 
T G ~ Ë G H E VE N. Laet A B de groo'tftemiddelli;n CD dedcynfte \vcfe~ 

malcander deurfnyendein E. TBEGHEER.DE. Wy moeten daer op des 
Janckrondts omtrcck teyekenen. ' 

,T W ERe K. 

Jek treek: B F rechthouekieh op A B: ende evenan E C,treck ood; A!3 VOQ!:­
waert tot G,daer op befehrijvende hetvierendeehondts B F G:Decl daer na B G 
in eenighe even deden, ick neent'in vié'~ 
ren, ter plaetfen van H, I,'K, treekende c .n..s, F ~ ... 
HL,IM,'KNevewijdcghemetBF,ende E' I ~~ ~"!.. 
alfoo dat de uyterften L, M, N, commen Ä ' , 
inden booch F G, deel'daer na EB in foo " E , ,o~ 
veel even deelen als B G gedeclt wlc:rt, tC _ _ _ 

, wetcnin vieren,ter plaetfen van 0, P,~ 
treek voort 0 Reven an H L;en P Seven 

.D 

an I M;oock <tJ even aD K N,endealle drie evewijdeghe met E C:Twelck CoO 
f1jnde de drie punten R,S, T, commen inden begheerden omrreck,daerom fOq­
men 8 G en E'B in veel meer even deden ghedeelt had dan vier, fula dat de 
rechte lini tuifehen twee pun tcn gheen merc.kellck verfchil van ,haer booch at 
had, men fonde dan deur drie en drie punten boghen meughen tr«ken , (na de 
leering des vcrvolghs vant 8 voorll:d)ende t'vïerendedhebben des begheerden 
omtrea: Voleyrldende d'ander drie vierendeclen op de felve wijfc. ' , 

T B ERE Y T S E L, Laet ABC D een * feul wefen diens 6rondtsmiddellijn 
fy De: D~fe feu 1 fy deurfneen met een plat E F fcheefhotickich- op de uyrcdb:: 
lini AD, welck plat E F als verclaert wort int eerfte bouck van StrtJ11/4 CCQ 
lanekronris,diensgrootll:emiddellijn EF, encleenfte 
,cen lini even an C D. Laet andcrmael de feul gefneen' A 
wo~den meteen plar'G H eveWijdieh vandegrondt,en v' .M 
fal die fne een, rondt wefen • 't'we1ck overcant ghelien, r--1,.----..., FI 
de JiniGHfy, fnyencls: E Fini, fuIcxdatlFdoeeen 
\ierendcel vanEF, cn fal die G H oqck lijn desfeJfden 
romJJs,middelIi;n:Opdcfe middtllijn G H fy befchre­
ven het, rondt G K HL rechthouckich op de grondt 
D C,enooekoptlanckrondtEF. Dáer nafy M1:iteen 
plat overcanr gliefien ftreekende deur t'plint I recht- 9 t-.f:---I 
houckich opr rondt G KH L. " ' 

TB E W Y S. F 

Want G F evewijdeghe is met E Hfoo moet den 
driehóuck G IF ghelijck fijn anden dr;ehouek H IE. D N 0 
cndaeromgheliickF Irot IE, alfco' G I rot I H:Maer Fr 
~$ ecndcrdelldeel \'an IE, ofèen vierendeel van FE deur t'bereytfcJ,daeromG I 
IS oock cen derdendeel van I H,of ce n vierendeel van G H : V OOIt foois de lini 

" lLevcn' 

I 
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also been described on the other side, viz. BDA, we have what was ·required . .'I 
believe I have seen this method of operation with the prqof deseribed by Guido 
Ubaldus in the aforesaid lost book, to which he had added the statement that 
he had foundthis in some old manuseripts. 

Fourth Methad of Operation. 
SUPPOSITION. Let AB be the larger diameter and CD the smaller, inter­

seeting each other in E. WHAT IS REQUIRED. We have to draw thereon thc 
eireumference of the ellipse. . 

PROCEDURE. 

I draw BF at right angles tiJ AB and equal to EC, and also produce AB to G" 
deseribing thereon the quarter of a circle BFG. I then divide BG into a number 
of equal parts, I assume into fourparts, in the points H, I, K, drawing HL, lM, 
KN parallel to BF and so that the extremities L, M, N, eome on the arc FG. 
I then divide EB into as many equal parts as BG has been done, to wit into four 
parts, in the points 0, P, Q. Further I draw OR equal to HL, and PS equal to IM, 
as also QT equal to KN and all three parallel to Ee. This being so, the three 
points R, S, r come on the required circumference. Therefore, if BG and EB 
had been divided into many more equal parts than four, 50 that the straight line 
between two points did not differ appreciably from their arc, ares might then 
be drawn through three and three points (as taught by the sequel to the 8th 
proposition), and thus the quarter of the required eireumferenee would be 
obtained. Upon which the other three .quarters could be eompleted in the 
same way. 

PREPARATION. Let ABCD be a cylinder, the diameter of whose base shall 
be De. Interseet this cylinder by a plane EF at oblique angies to the outer line AD, 
whieh plane, as is explained in the first book of Serenus, is an ellipse, whose 
larger diameter is EF, while the smaller is a line equal to CD. Let the cylinder 
onee more be intersected by a plane GH parallel to the base, then this section 
will be a circle, which, when viewed transverseIy, shall be the !ine GH, inter­
seeting EF in I. so that IF be one fourth of EF, and let this GH be the diameter 
of the said circIe. On this diameter GH shall be described the circIe GKHL, 
at right angles to the base DC and also to the ellipse EF. Thereafter MN shall 
be a plane which, when viewed transversely, passes through the point I at right 
angles to the circIe GKHL. . 

PROOF. 
Because GF is parallel to EH, the triangle GIF must be similar to the triangle 

HIE, and therefore as FI is to IE, 50 is GI to IH. But PI is one third of IE, or 
one fourth of FE, by the preparation; therefore GI is also one third of IH, or onc 



- 325 -

V A N T TE YC K.E NE N DER G R 0 0 'r H EDE N. 2I 

I Leven andelini int plat des lanekrondts van I tot in des lanekrondts omtreek 
(want de middellijn G H van blijvende,en het rondt daer op ghedraeyt tot dat. 
tet evewijdich is fi1etlc grondt des feuls, foo is dan I L mette .voorfchreven lini 
al een felve) daerom alfmen ghelijekint werekghedaen is, op de liDi even ande 
deenfte middellijn eens lanek'rondls een rondt befehrijfr,en datmen opt vieren· 
. deel der felve een lini reehthouekich ireekt tot inden omtreek , e~ datmen daer 
na even fukken lini treekt reehlhouekich op de langfte middellijn des voor· 
fchreven lanckrondts , foo moet het uytcrfte pum der felve in dd}anckrondts 
ollllrcck eommen. En ghelijek dit hier bewefen is op der middellijn vieren dec. 
len , alfoo Hl; openooer de reghel plaels te houderi over alle ander haer deelen, 
waer deur alle punten alfoo ghe\'onden in des lanekrondts omtreek vallen. 

TB E S LV Y T. Wy hebben dan opdeghegheven grootfte en deenft.: mid. 
dellij n des lanckl'OIldts tijn omtreck gheteyckent naden eyfch. 

MER CK T. 
Daer ean noch een 5 mànier van wercking ghedaen worden,dcurde teyckc~ 

ning der keghellht daer wy int II voorUe) affegghen fullen. . 

10 VOO R S TEL. 
Inde gheghevenomtreck eens lanckrondts,de grootfie 

en deenilc middellijn te tcyckenen. 
TG HE G HE VE N. Laet A BC Ddenomtreckeenslanckrondts fijn. 
T BEG HE E R D E. Wymoeten daer in de grootfie en cleynfie middel. 

lijn [eyekenen. ' 

TW ERCK. 
lek treek i nde gegeven omtreek eenige twee eyewijdege ,die ick neem C E,B P 

tewefen,ende dOOI haer middelt de rechte lini A D,weleke (en middellijn tijn­
de foo moet haer middel G des lanckrondts middelpunt wefen: Maer niet noot· 
fakeÜek en ifiè de grootfte of cleenfte middellijn: Om nu die te vinden, iel!; 
fehrijf opt middelpunt G, meJtè halfmid., 
dellijn foot valt een rondt HIK L,fnyende 
het lanekrondc inde vier punten HIK L: 
Treek daer na deur M middel desboochs 
KL , ende deur N middel des booehs 
H r, rle lini 0 P , voor begheerde grootUe 
middellijn; Ende ~ reehthouckich op 
OP is de c1ecnfte, waCI aft'bewijs deUI 

_ fwc,äopenbaeris. 
TB E S L V Y T. Wy hebben dan indeghegheven omtreckeenslanckrondtS, 

de g190tfte en cleynfte middellijn gheteyckem na den ey[eh. 

VERVO LGH. 
Tis hier door ~ennelick hoe t'middelpunt vancien om treek des lanckrondts 

,hevonden wort. 
11 VOORSTEL. 

'Werende ghegeven een deel vanden om treek des lanck­
rondts, ende de grootfie of deynfie middellijn: De ghe. 
brekende middellijn te teyckenen. 

~GHE-
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fourth of GH. Further the line IL is equal to the line in the plane of the ellipse 
from I to the circumference of the ellipse (for when the diameter GH remains 
in its place and the circle on it is revolved until it is parallel to the base of the 
cylinder, IL and the aforesaid line are one and the same); therefore if, as has 
been done in the procedure, a circle is described on the line equal to the smaller 
diameter of an ellipse, and a line is drawn at right angles at one fourth of the 
latter up to the circumference, and thereafter exactly such a line is drawn at right 
angles to the langer diameter of the aforesaid ellipse, the extremity thereof must 
come on the circumference of the ellipse. And just as this has here been proved 
for the fourth parts of the diameter, it is evident that the mIe applies to any 
other parts of it, in consequence of which all points thus found fall on the 
circumference of the ellipse. 

CONCLUSION. Hence, on the given larger and smaller diameter we have 
drawn the circumference of the ellipse, as required. 

NOTE. 
A 5th method of operation may also be used, by means of the drawing of the 

conie section, about which we shall speak in the 12th proposition. 
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DE DEURSICHTIGHE 

PERSPECTIVE 
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INTRODUCTION 

The Deul'sichtigbe (Perspective) was, as Stevin tells us in his preface, the out­
come of discussions between himself and Prince Maurice. Maurice, who knew 
how to read horizontal and vertical projections in the art of fortification, also 
wished to know perspective drawing, to explain his views better in discussions 
concerning landscapes, eities, etc. Disappointed with the existing explanations, 
given by painters, which were too empirical and too inexact to satisfy him, he took 
the matter up with Stevin. Stevin, who had looked into the subject when he 
wrote his Huysbou (Architecture), now went deeper into it and ariived at a 
mathematical theory. 

He was obliged to perform a considerable amount of original work, since most 
of the books at his disposal, as we shall see, had ~een written by and for painters 
'and architects, and were rich in directives and deficient in mathematical demon­
strations. The only textbook comparable to that of Stevin in mathematical clarity 
and antedating it was the Pel'spectiva of his contemporary and colleague Guido 
Ubaldo Del Monte (1545-1607), which was published in 1600, only five years 
before the Deursichtighe 1). " 

Stevin's work contains two books. The title of the first book, Vel'schaeuwing, 
is Stevin's translation of the Latin word scenographia. The term Deursichtighe, 
as we saw, is his translation of the word perspectiva. Since the second book of the 
Deursichtighe contains the principles of Spiegelschaeuwen (theory of" reflection 
in mirrors, translation of ca/optriea), perspective in Stevin's terminology comprises 
both scenography and catoptrics. It also includes the principles of refraction, 
called Wanschaeflwing, but this subject is wanting in the book. , 

The French translation of the title Deursiehtighe is Optiqlle, so th at here per­
spective and opties are identified. As a matter of fact, the term perspective, in 
Stevin's days, was not yet exclusively applied to that form of central projection 
in which figures, of ten in or on a ground plane, are mapped from an eye on a 
picture plane, preferably placed between the eye and the figures. In its oldest 
meaning it was a part of geometrical opties - we may even say that it was 
geometrical opties - and dealt with the way objects appeared when seen by the 
eye. The classical text on this form of perspective, or the theory of "appearances", 
was" the Opties of Euclid, existing in two versions, one ascribed to Euclid him­
self (but not printed until 1882), the other to his later commentator Theon of 

1) Guido Ubaldi e Marchionibus perspectivae libri sex. ei/ra dofum fallimur. Pisauri, 1600. 
The author, a nobleman born in Pesaro in 1545, was a pupil of Commandino, studied at 

Padua, and took part in the war against the Turks. Af ter his return to Pesaro, he devoted 
bis life to study. His best-known work is Mechanicorum liber (Pesaro, 1577). In 1588 he 
became inspector general of the fortifications of Tuscany, which compelled him to live in 
Florence, where he encouraged young Galileo. He died in Pesaro in 1607. 
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Alexandria. There also existed the pseudo-Euclide~n Catoptrics 2 ). A typical pro­
position of the Opties is Prop. XXIII, which states that a sphere seen fiom a 
single eye appears smaller than the hemisphere, and the part that is seen appears 
as a circle. The Catoptrics deals with' reflections in plane, convex, and concave 
mirrors, and has a statement on refraction. The Theon versions of the Opties 

, and of the Ca/op/ricS were published during the sixteenth century in different 
editions with Latin translations, the editio princeps being that of Jean Pena 
(1557) 3). There were translations into other languages in which the term "per­
spective" was used for this kind of opties, for which the ltalians uSed the term 
"prospettiva" ; an ltalian translation by E. Danti was entitled La prospettiva di 
Euclide (1573) 4) and a French translation by Fréart de Chantelou of 1663 still 
bore the title of La perspective d'Euclide 5). 

Another classical author whose text on perspective was known to the Renais­
sance - though in most cases indirectly - was Ptolemy. His Opties not only 
deals with reflections, but ,also contains a theory of refraction 6). Both Euclid's 
and Ptolemy's texts inspired later investigators, notably lbn AI-Haitham (c. 965 -
af ter 1039), whose book on opties was published in a Latin translation under 
the title of Opticae thesaurus Alhazeni (1572) 7), and Witelo (second half 13th 
century), whose Opties, written under lbn AI-Haitham's influence, was first 
printed in 1535 8). This theory of opties formed part of the Medieval and 
Renaissance university curriculum 9). 

Perspective, inour sense, was hardly known in Antiquity, in so far as we can 
judge by the texts 'and by the paintings that have been preserved 10). Yet, some 
form of projection must have been' used by the architects of the buildings that 
graced the towns of the Ancient'World. An idea of their methodscan bë gained 

2) Best edition of the three works: Euc/idis Optica, Opticorum Recensio Theonis, Catoptrica, 
cum S choliis antiquis edidil J. L. Heiberg, Euc/idis Opera omnia VII, Lipsiae 1895. See: Euc/i­
de, L'Optique elia Caloptrique, oeuvres traduites pour la première fois du grec en français 
avec une introduction et des notes par Paul Ver Eecke, XLVII + 126 pp. (Paris, Bruges, 
1938). I / 

3) Optica et Catoptrica,numquam antehac Graece aedita. Eadem Latine reddita per JoannilUm 
Penam (Paris, 1557). 

4) La prospettiva di Euc/ide, nella quale si tralla di quelle cose, che per raggi dirilli si veggono: 
di quelle, che con raggi ref/essi nel/i speechi appariscono. Tradotta dal R. P. M. Egnatio Danti. 
(Fiorenza, 1573). 

6) La Perspeetive d' Euc/ide, trad uite en franfois sur Ie texte grec de I' Autheur, et démonstrée par 
Rol. Fréart de Chantelou. (Le Mans, 1663). , 

6) Ptolemy's Opties is only known through a twelfth-century Latin translation from the 
Arabic; part of it has been preserved. The first published text dates from 1885: Gilberto 
Govi. L'ottica di Tolomeo Ja Eugenio, ammiraglio di Sicilia; scrittore del secoio XII, ridotta in 
latino sovra la Iraduzione araba di un testo greeo imperfetto. (Torino, 1885). See also Bibt 
mathem. 1888, pp. 91-92, 97-102, Bull. di mat. Boncompagni 19 (1886), pp. II5-I20. 

7) Optkae thesaurus Alhazeni Arabis libri sepIem . .. Item Vi/el/onis, . .. libri decem. Omnes 
instaurati . ... a Frederico Rimero (Basiliae, 1572). 

8) See footnote 7). The first printed edition of Witelo's book was Vitel/ioniJ 
nee' ÓnT,,,,]ç, ... quam vulgo perspectivam vocant libri X (Nuremberg, 1535, repro 1551). 

9) A' number of other books on this aspect of perspective appeared from Witelo's 
time to the seventeenth century, see Poudra, Histoire de/a perspective ancienne' et moderne 
(Paris; '1864, 586 pp.), pp. 42~84.' . 

10) An attempt to prove a considerable knowledge of perspective in Antiquity was 
made by 1. F. J. Hügel, Geschichtliche und systematische EntwiçkJung und Ausbildung der 
Per/pektive in der çJasfischen MaJerei. Würzburg, 1881, 97 pp' 
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from Vitmvius' famous De Architectura (first century B.C), of which the editio 
princeps appeared c. 1486 11): Vitmvius distinguished between wh at he called 
ichnography, orthography, and scenography, a distinction which goes back to 
the Greeks. The first two sciences teach us how to find the horizontal projec­
tion of a building and the projection of its altitudes, and thus contain the principle 
of what we now call orthographic or Monge projection. Scenography is supposed 
to give some idea of the way objects appear to the eye, especially buildings and 
stage scenery. There is a hint here of what we call perspective, but Vitmvius, 
th.ough indicating that certain mIes do exist, remained quite vague. The term 
scenography remained. iIi use during Renaissance days to indicate. the art of 
studying how objects appear to the eye, and thus became identified with .our per­
spective 12). This is the way in which Stevin uses the expression, in accordance 
with other writers of his period; the choice of the word may also have been in­
fluenced by the desire of these Renaissance authors to show the use of their 
science in the magnificent pageantry of their days. 

Perspective in our present sense was developed by the painters, sculptors, and 
architects of the early Renaissance as a result of their desire to create a direct 
and faithful representation of an object. Out .of a study of the nature of vision 
and the art of representation there emerged certain empiricalmles of draftsman­
ship, which originally may have been kert as professional secrets in the work­
shops of the master craftsmen.Whatever secrets may have existed, they gradually 
came to light in the paintings of the fourteenth and fifteenth centuries. Italy 
had the lead, especially Florence, but the new methods also found their way across 
the Alps. By 1340 the vanishing point of lines in theground plane orthogonal 
to the ground Hne appears in some pictures, in the early decades of the fifteenth 
century painters are acquainted. with the vanishing points of· other sets of hori­
zontal lines. Vasari, in his Life of the Painters, tells us that Florentine artists of 
that period, such as Bmnelleschi, Masaccio, Ucello, and Alberti, studied the art 
of perspective drawing; the correct convergence of lines and the rules of fore­
shortening 13). Albertieven wrote about these subjects in' a sec.tion of his book 
Trattato delta pittura (1435) 14). Alberti's exposition centred around the per­
spective image of a square in the groundplane with two sides parallel to the 
ground line. At the time he wrote, or shortly' af ter it, mIes for the correct per­
spective image of more complicated figures became known, as we can study in 
the drawings and paintings of the' period, which show how delighted their 
creators were with their knowledge of correct mIes. Ucello' s "Mazzocchio", an 
elaborate perspective drawing of a turban-like figure, of which the cross-sections 
are regular hexagons with corresponding vertices forming regular polygons of 

11) Vitruvius, De architectura libri decem. An edition with French translation by A. 
Choisy (Paris, 1909; 4 vois.); English translation by M. H. Morgan (Cambridge, Mass., 
1914). See also G. Sarton, Introduction 10 Ihe History of Science I (Baitimore, 1927), pp. 223-
225· 

12) Webster's dictionary of the English language stilllists the word "scenography", 
in the meaning of "perspective". . 

18) G. Vasari, Vilè de' piu eccellenti pit/ori, seu/lori ed arehiletti ila/iani. First ed. Florence 
1550, enlarged 1568. Many later editions. 

U) The first edition is in Latin (Nürenberg, 15 II): Modern edition by G. Papini, 
G. B. Alberti, Trattalo del/a pit/Ufa (Lanciano, 1913). 
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32 sides, with some four-sided pyramids added, is an interesting example 15). 
This mastery of the mIes is particularly clearly revealed· in the text prepared, 
probably between 1470 and 1490, by the Urbino painter Piero dei Franceschi. 
The ti tIe of his manuscript, De prospettiva Pingendi, shows how the practical 
painter approached scholastic opties: the ancient Euclidean pyra..rnid of vision is 
cut by the painter's plane between object and eye; the "perspective" of Euclid is 
made useful to the painter. This text remained in manuscript until 1899 16), but 
we know that it was studied by later artists and authors. Piero taught how to 
construct the perspective image of rather complicated figures, such as a cube, in 
a general position, which involves the study of the rotation of planes into the 
ground planc. His pride in mathematically correct perspective was shared by the 
artists of the early Cinquecento, and especially by Da Vinei, Rafael, and Michel­
angelo. Da Vinci greatly praised knowledge of perspective in his notes, and 
Rafael's great picture "The School of Athens" displays the numerous figures with 
the right amount of foreshortening. Their respect for mathematical accuracy was 
shared by Dürer, whose book UnderweyslJng der MesSlJng mit dem Zirckel lJnd 
Richtscheidt (1525) taught not only rules .for perspective drawing, but also for 
orthographic projection, two hundred and fifty years before Monge 17). In this 
book Dürer not only evinces the influence of his Italian "Wanderjahre", his interest 
in orthographic projection shows the medieval architect's approach, the influence 
of a tradition kept alive in the ancient mason guilds, the "Bauhütten". 

The intense mathematical interest of painters, typical of the Renaissance, begins 
to wane in the later decades of the sixteenth· century with the advent of the 
Baroque period. By 1607 we even find a definite· avers ion to mathematics, for 
instance in the philosophy of art professed by Frederigo Zuccari. Zuccari, presi­
dent of the Accademia di S. Luca in Rome, and himself a leading painter, at­
tacked Da Vinci, Dürer and Michelangelo by name, asserting that "the art of 
painting does not derive its basic principles from the mathematical. sciences ..... . 
This art is assuredly not the daughter of mathematics, but of nature itself" 18). It 
is weIl known how little interest in accurate perspective is shown by Guido Reni, 
Caravaggio, and many great Flemish and Dutch painters of the seventeenth century. 

Although the painter lost interest, the military engineer and the architect con­
tinued to appreciate the art of perspective. The time when painters also combined 

15) G. J. Kern, Der "Mazzocchio" des Pa% Uccello. Jahresber. preuss. Kunstsammlung 
36 (1915), pp. 13-38. 

16) Petrus Pictor Burgensis Prospectiva Pingendi, herausgegeben von Dr. C. Winterberg 
(Strassburg, 1899); also: G. Nicco Fasola. Piero Della Francesca. DeproIpettivapingendi. 
Edizion: critica (Firenze, 1942), 218 pp. The name of the painter is found in different 
formes Pietro Dei Franceschi, Piero Della Francesca, etc. 

1') A. Dürer. Underwrysung der Messung mit dem Zirckel und Richtschrydt, in Linien, Ebnen 
und gantzen Corporen (Nürnberg, 1525, many later editions). 

Latin translation : A/berti Dureri Nurembergensis ... adeo exacte quatuor his suarum lnstÎ­
tutionum geometricorum libri (Paris, 1533). 

On the development of perspective in the Renaissance see E. Panofski, Albrecht Dürer 1. 
(Princeton 1945, XI + 3II pp.); G. Wolff, Mathematik und Ma/erei (Leipzig-Berlin, 
2e Auflage, 1925, 85 pp.). On Alberti's, Piero dei Franceschi's, and Dürer's contri­
butions to perspective in particular·see ]. L. Coolidge, The MathematicI of Great AmateurI 
(Oxford, 1947, XX + 555 pp.), PP·,270ff . 

. 18) F. Zuccaro, /dea dei scultori,pittori e architetti (1607); see E. G. Holt, Literary Sources 
of Art History (Princeton, 1947, XX + 555 pp.), pp. 270 ff. 
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'the other professions in their own person was past, a certain amount of speciali­
zation had set in. During the sixteenth century Italy was stillieading, as is shown 
by the number of publications, but Franèe's contribution was also important; as a 
matter of fact, the first printed text on perspective came from Lorraine. It was 
a booklet entitled De artificiali perspectiva, written by Viator, pseudonym of Jean 
Pélerin, canon of Toul (1505) 19), and it contained a number of drawings with 
directions which show a knowledge of the vanishing point of parallel horizontal 
lines in any direction, and may be called a codification of the old draftsmen's 
methods. Some of its technical terms, such as punctus principalis for the eye, linea 
terrea for the ground line, and tel'cia puncta for the distance points, reappear in 
the later literature. I 

Alberti's book, written in 1435, was first published in 1511, and was of ten 
reprinted, also in translation. During the sixteenth century, more books on per­
spective appeared, all of them semi-empirical, semi-mathematical, some of them 
with beautiful and interesting figures, all written by men of considerable learning 
and craftsmanship. This is apparent from such writings as the books by Dürer 
(1525)17), Serlio (1545)20), Commandino (15~0)21), Barbaro (1559)22), Cousin 
(1560)23),Du Cerceau (1576)24), Barozzi da Vignola-Danti (1583)25), Benedetti 
(1585 )26) and Sirigati (1596)27); of these authors, Dürer and Cousin were famous 
painters; Serlio, Du Cerceau and Vignola equally famous architects; while Com­
mandino, Benedetti and Danti made a name in the exact sciences. The book of 
Barbaro has been praised for its new constructions. These authors derived their 
knowledge not only from their immediate predecessors, but also from Euclid, 
Ptolemy, Alhazen and Witelo; accordingly, they of ten present perspective in the 
modern sense, mixed with the theory of appearances. 

With Guido Ubaldo Del Monte's Pel'spective of 1600 we arrive at a text in 
which stress is laid on the mathematical structure of the theory. This work, which 
Gino Loria has called "one of the most precious gems of the Italian mathematical 
literature of the sixteenth century" 28), consists of six books. The first book is of 
importance because it is here that we find at last the explicit formulation and proof 

19) De artiftciali perspectiva. De perspectiva positiva: compendium. First ed. Toul (1505), 
2nd ed. 15°9. Photostatic reproduction by A. de Montaiglon (Paris, 1860), and by W. M. 
Ivins, On the Rationalisation of Sight (New York, 1938). See Poudra, l.c., 9) pp. 132-136, 
and T. Viola, Sulle origini della prospettiva, 11 Filomate 1, Luglio-Agosto 1948, II pp. 

20) S. Serlio. Tutte I'opere d'architettura (Venezia, 1560); Book 11, the Prospettiva, was 
first published in 1545. 

21) Ptolemai Planisphericum, Jordani Planisphericum, Pederici Commandini Urbinatis in 
planisphaerium commentarius in quo universa scenographices ratio quam brevissime traditur ae 
demonstrationibus conftrmatur. (Venetiis, 1558). 

22) La pratiea della Perspettiva di Monsignor Daniel Barbaro, eletto patriarea d' Aquileia, 
opera molto proftttevole a pittori, sm/tori et arehitetti (Venetia, 1569). 

23) Livre de Perspeetive de Jehan Cousin Senonois, maistre Painetre à Paris (Paris, 1560). 
24) Lefons de perspeetive positive, par Jacques du Cerceau (Paris, 1576). 
25) Le due regole della prospettiva pratiea di 1.1. Jaeopo Barozzi da Vigno/a, con i eommentari di 

Egnatio Danti (Roma 1583, 2nd ed. 1644; Vignola's text dates from before 1573). The 
book was translated into severallanguages. 

26) Diversarum speeulationum mathematicarum et physieorum liber (Taurini, 1585). 
27) La pratiea di Prospettiva del eava/iere Lorenzo Sirigati (Venetia, 1596). 
28) G. Loria,Perspektive und darstellende Geometrie, in G. Cantor, Vor/esulIgen über Ge­

sehichte der Mathematik, IV (Leipzig, 1908), pp. 577-637, see p. 585. 
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of what we may call the fundamental theorem of perspective, the theorem thaI. 
any system of parallel lines in central projection passes into a system of lines 
through -a point, the punctum concursus or vanishing point. Del Monte also 
proves that the puncta concursus of systems of parallel lines parallel to the same 
pla'ne are on th~ same line. The second book contains the perspective projection 
of points in the ground plane in no fewer than 23 different ways. Here the author 
discusses what happens when the plane of projection rotates into the ground 
plane about its line of intersection; the details are such that wemay say, in modern 
terms, that Del Monte gives us a good account of a homology. In the third bóok 
we find the perspective of a point in space, determined by its projection on the 
ground plane and its altitude. This principle is applied in the fourth book to 
figures such as the regular polyhedra, the circle, and the sphere. Shadow construc­
tion follows in the next book; scenography, also in the sense of theatrical stage­
setting, in the sixth. The second book has some remarks on the inverse problem 
of perspective, I.e. how to find the positiori of the eye when a figure in the 
ground plane and its perspective are given 29). 

§ 2 

There is much in Stevin's book which reminds us of Del Monte's, notably the 
extensive use of rotations and the introduction of the inverse problem of per­
spective, and the double solution of certain problems, called here the "mathemati­
cal" and the "mechanicai" way. The two men had much in common; both were 
experts on fortifications, both were mathematicians deeply intereste,d in problems 
of mechanics, both combined a love of theoretical study with engineering prac­
tice. It is understandable that their approach to perspective was similar, and it 
is not unlikely that Stevin thoroughly enjoyed Del Monte's work. Despite this 
influence (which has to be inferred rather than proved by quotations) Stevin's 
work is an achievement of remarkable originality. He probably had a good deal 
of the contents of his work ready before he studied Del Monte's Perspective (if 
ever he did), and maintained his particular way of exposition and select ion 
throughout the book. 

Stevin himself mentions in his work some authors he consulted; Dürer, Serlio 
and Vitruvius in the Scenographia, and Euclid, Alhazen and Witelo in Book 11 
of the Deursichtighe, dealing with catoptrics. There is, as we have seen, some 
implicit evidence that he knew Del Monte. We have shown above what books 
he mayalso have studied; we may be sure that he read all those available to him. 

The Verschaettwing itself opens with certain postulates, showing how seriously 
the author tried to base his work on a correct mathematica! foundation. One of 
these postulates is that a point and its perspective image lie in a straight line with 
the eye. Stevin's explanation of the necessity of this postulate is that the physical 
eye is not a mathematical point; by pressing the eye we can obtain a difference 
of as much as 33° in the image of a given point. 

Among the first constructions are the classical ones of finding the perspective 

19) For this description of Del Monte's book see also Loria, I.ç. z8), pp. 585-587, re­
peated in G. Loria, quoted in 39). 
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images of a point and a line. Here we meet the demonstration of Del Monte's 
theorem that all sets of parallel lines have images in lines passing through one 
point. This point, "saempunt", is Del Monte' s "punctum concursus". Then comes 
Stevin's new approach: he takes the picture plane (the "glass") no longer perpen­
dicular to the ground plane (the "floor"), but at an arbitrary angle. This leads him 
to two new theorems (Props. 7 and 8), by means of which the construction for this 
case is reduced to the case of the vertical picture plane. We summarize these theorems 
in the following way: If the glass, the eye 0, and the point P (to be projected 
from 0) are rotated in the same sense through the same angle about the ground 
line (the "glass ground") and the lines drawn parallel to it through the horizontal 
projections 01 of 0 and Plof P respectively, then the image of P in the glass 
does not change. This theorem led G. Loria to call a more comprehensive theorem 
af ter Stevin, which can be stated as follows, in modern terms: 

If a plane T (not passing through the eye or parallel to the picture plane 'Ir) 

is rotated into the picture plane 'Ir, then there exists between the projection F' 
and the rotated points F of the figures of T a homology which a) has as its axis 
the intersection of 'Ir with the plane T, b) has as limiting line of F' the vanishing 
line of T, c) has as centre of homology the point in 'Ir where the eye arrives upon 
the rotation of the plané parallel to 'Ir through the eye 30). 

Stevin now undertakes the construction of the perspective images of several 
figures, including that of a "tower", a quadrangular pyramid on top of a cube 
with a face of the cube as its base; the cube is standing on the' ground plane. He 
also constructs the ellipse as the image of a circle. Some methods of checking 
the correctness of constructions follow. 

These propositions can be considered as forming the first part of the Ver­
schaeuwing. The second part (from Prop. 12 onwards) deals with the inverse 
problem of perspective, a subject already touched by Del Monte. Given a polygon as 
image, and another polygon in the ground plane turned into the picture plane: to 
find, if possible, the eye; the angle between picture plane and ground plane-is given 
and is not necessarily 90°. Stevin solves the problem in certain special c~es; the 
solution of the general problem had to wait until the nineteenth century. 

The text ends with an "Appendix", which contains certain observations on termi­
nology, a correction of certain constructions by Serlio, and a description of a 
model described by Dürer, which caught the fancy of Prince Maurice to such 
an extent that he had it constructed. It was an instrument for drawing the per­
spective of a figure on a glass plate; it had helped Stevin himself to gain a better 
understanding of the theory. 

Book IJ of the Deursichtighe, the Catoptrics, is short and does not contain much 
that is of interest. We shall not reproduce it; those who like to study this ancient 
science can find the essentials in Euclid's Catoptrics, available in Ver Eecke's 
beautiful French translation 31). Stevin must have added the sixteen pages as a 
tribute to an ancient tradition, but he did not develop the subject with his usual 
thoroughness. That part of the Catoptrics which deals with refraction and which 
was announced in the Summary, Van de Wanschaéuwing, was not even published. 

80) G. Loria, Vorlesungen über darstellende Geometrie I (Leipzig, 19°7), p. 13 I. 
31) Ver Eecke, l.c. 2). 
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§ 3 

Stevinwas not the only author in the Northern NetherIands of his days to write 
on perspective. At about the same time that his Verschaeuwing was published ap­
peared the Perspective of Hans Vredeman De Vries (1527-after 1604). Vredeman 
De Vries was an architect and decorator, famous in his days, who af ter travelling 
widely had finally settled at Leeuwarden, his native city. His works on archi­
tecture and perspective were first published around the time of his death by Samuel 
Marolois, a surveyor and military engineer, and they passe.d through several , 
editions in different languages 32). The perspective of Vredeman De Vries 33) 

lacks the mathematical character of Stevin' s book, but this flaw is more than 
compensated by the magnificent illustrations, many of buildings, due to the 
engraver Hendrik Hondius (1573-1648). Maroiois, or MarIo, was an ac­
quaintance of Stevin, with whom in 1611 he was on the examining committee for 
intending surveyors 34). Marolois' own work, published as his Optica sive Per­
spective, contains a Scenographia, hence a perspective. It is mathematical in charac­
ter and, at any rate in the edition of 1633, was also illustrated by Hendrik 
Hondius. The perspective first appeared in 1614, and passed through several 
editions 35). -

By this ,time Stevin's book had also been republished. It was translated into 
French - though not completely - for the Mémoires Mathématiques of 1608, 
and into Latin for the H ypomnemata mathematica of the same year. Later Girard 
included the Optique in his collection of Stevin's papers brought out in 1634 36). 

In this competition against the Marolois-Vredeman De Vries books - if we may 
put it this way - the book of Stevin seems to have lost out. At any rate, we do 
not know of any later 17th- or 18th-century author who quotes Stevin, against 
several who prove to be acquainted with Marolois and Vredeman De Vries. The 
reason probably is that perspective continued to appeal- primarily to engineers 
and architects, and for- them the practical and artistic approach of Marolois- -
Vredeman De Vries had a stronger appeal than Stevin's strictly mathematical 
exposition. This, of course, does not mean that Stevin's perspective was not read; 
it is mentioned in the correspondence of Christiaan Huygens and it is not unlikely 

32) On Vredeman De Vries and Marolois see Alg. Ned. Biographisch Woordenboek. 
33) Perspective Pars Altera ..... Auctore Johanne Vredemanno Frisio. Henrie. Hondius 

Seulps. et exeud. eum Privil. Lugduni Batavorum (publ. 16°5, there exists a trrst part of 
1604; dedication to Prinee Maurice, signed Lugd. Bat. I) Marti 16°5. There also exists 
an edition : Perspective Je partie de loan Vredem. Vriese. Augmentée et Corrigée en divers 
endroits par Samuel Mar%is, 1615, Hagae Comit. Hollandiae apud Henr. Hondium. Cum 
privil. Arnhemi apud Johannem Janssonium Bibliopolam. 

~') Th. Morren. Dossier Simon Stevin. Municipal arehives, The Hague. See E. J. Dijk­
sterhuis, SimonStevin('s Gravenhage, 1943, IX + 379PP.),P. 17: On Feb. 17, I6II Stevin 
examines, together with Marlo, a eandidate for the funetion of surveyor. 
_ 86) Perspec/lve contenant /a Théorie et Pr,?cticque d'ice//e, par Sam. Mar%is, à la Haye, ehez 
Henr. Hondtus, 1614. 

There also exists a Freneh edition in: 
Opera mathematica ou Oeuvres Mathématicques traictans de Géométrie, Perspective, Archi­

tecture et Fortification, par Samuel Mar%is ... Hagae-Comit., Ex officina Henriei Hondii 
1614. -, -,-

The ed. of 1633 is: Samue/is Mar%is ... Opticaesive Perspectivae:parsprima. (Amstelo-
dami, I. Ianssonii). --

as) Work XIII. 
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that young 's Gravesande had studied it before he wrote his Essai de perspective 
(1711) 37). And so Stevin's book remained in relative obscurity until it was 
rediscovered by Michel Chasles in his APerçu historique (1837). Chasles admired 
the book: " ...... mais nous nous étonnons que l' on passe sous silence Stévin. qui. .... . 
avait aussi innové dans cette matière, qu'il avait traitée en géomètre profond, et 
peut-être plus complètement qu'aucun autre, sous Ie rapportthéorique" 38). 

Af ter Chasles' rediscovery of the book, its contents have received the attention 
of Poudra, Loria and Dijksterhuis 39). . 

In the translation we have tried to maintain the flavour of some of Stevin's 
terms, using "glass" for picture plane, etc. The text itself gives the explanation. 

3') W. J. 's Gravesande. Ellai de perspective (La Haye, 1711); C. Huygens, OeNVre,. 
complètes VI, p. 216. 

38) M. Chasles. Aperçu historique sur I' origine et Ie développement des méthodes en Géometrie ... 
(Bruxelles, 1837, 2nd ed., 1875), 2nd ed., p. 347. 

39) Poudra, l.c. 9), Dijksterhuis; l.c. 39), Loria l.c. 28), also G. Loria, Storia della geometria 
descrittiva dolle origilli sino aigiorni nostri, Milano, 1921, pp. XXIV + 584 pp.) and C. 
Wiener, Lehrbuch der dorstelIenden Geometrie I (Leipzig 1884), pp. 5-61. Corrections to 
Poudra by L. Cremona, Rivista ital. di scienze, lettere ed arti J (1865), pp. 226-231,241-
245; P. Riccardi, Bibl. math. 1889, pp. 39-42. Many historical notes also in K. Rohn­
E. Papperitz, Lehrbuch der dorstelienden Geometrie (Leipzig, 3 vols) I, II (4e Aufl. 1913, 
1916), III (3e Aufl., 1906), and G. Scheffers, Lehrbuch der darstellenden Geometrie II (Berlin, 
2e Aufl. 1927), pp. 37-40. 
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Inhoudende t"ghene daer hem in gheoèffen't heeft 

DEN DOORLVC·HTICHSTEN 
Hoochghehoren Vorft ende. Heere MA VRI T S P~ince van 
Oraengien, Grave van Na.Oàu, Catzenellenbogen, Vianden,Moets &c. 
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SUMMARY OF OPTIes 

Of Opties three hooks are to he described: the first of Perspective; the second of 
the Elements of Catoptrics; the third of Refraction. 
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FIRST BOOK OF OPTICS 

OF SCENOGRAPHY, 

COMMONLY 
CALLED PERSPECTIVE 1) 

1) The literal translation of the title is First Baak of Perspeçlive. Of Sçenography. By 
perspeetive Stevin understood somethirig else than we do (see Introduetion), so that in 
the Seeond Book of his Perspective he diseussed refleetion and refraetion. The term "see­
nography", whieh Stevin translates into Duteh as "versehaeuwing" is the term for what 
we at present eaU "perspeetive", and we therefore transla,te "versehaeuwing" by "per­
speetive", oeeasionaUy by "perspeetive proper". 
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ANDEN LESER. 

LSO 0 fijn V 0 R st E LI C KEG HE­

N A D E hem dickrvvils ocJfende in te trecken 
t lcbnog,a~ tg· rontte"Jckeninuhcn, en *ftanttc"Jekenin .. 
tbi.u. / b / 
Plans. genrvanJlerckten,dielry veroirdende inde 
~h~;~",gra~ Landenjijnder regiering ,beeft oirboir be-
* ~"!:;rt;~ vonden hem ooekte oejfenen inde derde t af .. 
fS:;~ogra~ comJl der tcyekening te rviJetenhet * ver-
p"!J, ft". '. . Jèhaeurvf1en of fchilderen, en dat rz.,'oor11ll-

,&,o;,raph'4 me/iek ~an Lànt fchappen, met Jleden, JlroomC11, weghen , en bof 
fchendaeringheleghen,omdaerdeuranderen fijnm~yning,alftde 
fleck rvereyfcht,lichtelicker teverclaren: Gheb;'uJckte hier toe tot 
onderrvf1ij[ers, de bequaemfle meeflers in fchilderie dieder te be­
commen 'Vf1aren: Doch wantde rvercortingder linien,enrveran­
dering der houeken uyler oogh, of b/der gijfe toeginek, en heif' hem ~ 
hoe rvt?el het fljn oirboir ghebruyck ean hebben, daer me niet ver­
nought, f!J~.~r 'Vf1iUen ten 1Joorghef?elde'Verfchaeulicke foeek vo/-

M~""!Ia(i~COmeIICkafteyckenen,mèt kennu deroir(aken en fljn*vviJéonjl ieb 
;at~~::" bev,.pijs. Nua/foo ickorver-eenighe jare~, voor my [elf befchrerven 
Arch;1f8~ had een H v Y S B A V, tot 'Vve/cx oejfening den t BoumeeJler, TU 

~;;b;le80, t'ghemeenghervoelen rvan rve!en, en t'befonáergervoelenvan Virru­
'. vi us int 2 hooftftiekffjns I boucx , kennis der 'Verfchaeurvving 

~oorderlickis,foohebickbreederdandaer te vooren, deurfien en 
onderfocht rverfcheyden Schr~rver s van defe ft of handelende, en na 
mifn ft~l rvan dies een befchrijrving ghemaeckt : VVelcke nadien[e 
fijn V 0 R 5 TEL leK E G HEN A D E orverfien hadde ~ en helpen 

ln'llenrioni. verheteren de onrvo/comentheden die ghemeenlick in eerilt * 'lJon­
hut. den fijn,oockgrondelick rverflaen de g fJemeene reghel om aUe voor­

gheflelde 'Vei-fchaeulicke faeck te 'Ver(chaeu'Vven , en dat hy tot fijn 
'l1ernoughen dadetiek verfchaeude: Soo heh iek defe beflhr9'Vj ng on· 
der fijn WISCONSTlGH.E GHEDACHTNISSE~ ver­
rr;ought ~om de redenen van dies int beghin breeder 'Verclaert. 

CORT .. 
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TO THE READER 

As his Prillcely Grace frequently exercised himself in drawing ground and 
vertical plans for fortification, which he erected in the lands under his govern­
ment, he found it 'useful to exercise himself as well in the third species of 
drawing, to wit perspective or painting, such mainly of landscapes, with cities, 
rivers, roads, and woods situated therein, thus to explain more easily to others 
his views, as required by the matter. To this end he used as teachers the ablest 
masters of painting that could be obtained. But because the foreshortening of 
the lines and the change of the angles was obtained by sight or by guessing -
which have their use - he was not satisfied with this, but wished to design 
exactly the perspective of any given figure, with knowledge of the eaus es and 
its mathematical proof. Now since I had some years ago myself described an 
Architecfure 2), to the practice of which, in the common opinion of many and 
the special opinion of Vitruvius in tbe 2nd chapter of his lst book 3), knowledge 
of perspective is conducive, I perused and examined, more fuHy thaI) before, 
several writers who- deal with this subject and made a description thereof in my 
own words. And af ter his Princely Grace had looked it through and helped to 
correct the imperfections that are, commonly found in first attempts, had also 
fundamentally understood the common rule of finding the perspective of any 
given figure, and to his satisfaction practised it, I included this description 
among his Matbematical Memoirs, for the reasons set forth more fully at the 
beginning. 

2) This book was never published and the manuscript seems to be lost. Stevin also 
refers to it in his Eertclootschrift, 2nd Book, Preface. Notes made by I. Beeckman and H. 
Stevin have been preserved, see Journal tenu par Isaac Beeckman, publié par C. De Waard, 
II, La Haye, 1942, pp lIl-IX. 

3) Vitruvius writes: "lts forms of expression [of Arrangement, &áeat;] are then: 
groundplan, elevation and perspective. A groundplan is made by the proper successive ' 
use of compasses and rule, through which we get outlines for the plane surfaces of 
buildings. An elevation is a picture of the front of a building, set upright and properly 
drawn in the proportions of the contemplated work. Perspective is the method of 
sketching a front with the side withdrawing into the background, the lines all meeting 
in the centre of a circle." (Vitruvius, The Ten Books on Architecture, transl. M. H. Morgan, 
Cam bridge, Mass., 1914, pp. 13-14). Vitruvius' expres sion for groundplan is "ichnogra­
phia", for elevation "orthographia", for perspective "scenographia". 
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. C OR T BEG R YP. Argrnnm-
lurn. 

'" BE NE F FEN s Ces '* vertoögeIl,dieneode tot gront en bewijling 1'beortmalll' 

der Caeck,CooCullender befèhrevcn worden 8 *wercktl:jcken, Prob/tmala. 

wekkereerfleis het 5 * voorflel, van t'vinden der fchaeueens ge- Prop>fo;~ 
gheven verfchaeulick. puntS inde vloe:, .mettet gla~ rechthouckich. 

, op de Celve vloer. Hf:t 6 voorll:el van t vmden der fchaeu eens ghe-
, " . gheven verCchaeulick punts boven de ;l?er,mectetglas rechrhouc-

kich op de felve. Het 9 voorftel, van t vl11dcn der fchaeo eens ghe-
" gheven verfchaeulickpunts , mettet glas fcheefhouckich op de 

vloer. Het 10 voorfl:el, van t'vinden der fchaeu eens ghegeven ver-
.. fchaeulick puntS, wefende t'glas evewijdich rnette. vloer. Int 
. 'IJ voorflel vimmen deur al defc VQÖrgaende de fchaeu yan alle ge:' 

gheven verCchaeulicke form. Oaerna voIght int 11, 13, 14 voorll:eI, . 
het vinden des ooghs van feker ghegheven [chaeuwen,oln de felve' 

. in haervokomeI)heyt ~e hen.Maer om de voorgaende oirden deur.' 
,.. tweefpalting openclicker te verclarenJullen daer afnochdëfe ta- D!tt.ot .. 
fel befchrijven. ffII4III. 

Inden IuIndel 
dcfcrver­
fchacuwing, 
won gcfodu 

rtththDûÇ' {inde v/oer int 
ki&h,IlI~ller. j VDDr n ti. 
mtll viMde Erideurál deed 
ft, ,hllitl tt11J bDVt1I de ,v/Dtr illt voorgaende; 
verfthlltll. 6 vDDrll ti.· viatmen de 
liCKI"IlIl fchacu van 

flhufoDllclich;"1 een gheghcvcn 
nittrethl. 9voorilel. vcrfchaeulickc: 
hDuCJuh, It form int 11 voor •. 

. ~tltll mtllevlotrtvb1ij. liel. . 
diçh;"1 ió VOor;' 
lIeI. 

Je ,/4tls dtsIJogIJJ, ~millvoi~()1iItIll1tJllt jitlJ dtghtghtvell ft;'",. " 
V"'UIIIvtrfth4tuliekefolm1111 U,13,tn 11, voorIlIl. ..' 

. De reR: der voorR:ellen vertooghen lijnde,dienen tot gtoildt eit 
bewijhng der bove"hreven werCkfticken. 

A J VE.1~.-
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SUMMARY 

Besides six theorems serving as base and proof of the matter, there are to be 
described 8 problems, the first of which is the 5th proposition, of the finding of 
the image of a given point 4) in the floor, with the glass 5) at right angles to the 
said floor; the 6th proposition, of the finding of the image of a given point above 
the floor, with the glass at right angles to the same; the 9th proposition, of the 
finding of the image of a given point, with the glass at oblique angles to the 
floor; the 10th proposition, of the finding of the image of a given point, the 
glass being parallel to the floor. In the llth proposition,. with the aid of all 
the preceding propositions the image of any given figure is found. Then follows 
in the 12th, 13th, and 14th propositions the finding of the eye of some given 
images, in order to see them in' their perfection. But in order to set forth the 
preceding division more clearly by dichotomy, we will also give this table thereoL 

. In this 
treatise on 
perspective' 
is sought 

the image 
of the object 
point, the 
glass being 
on the floor 

at right 
angles, where. 
the image is 
found of a 
point 

not at cight 
angles, to wit 

in the floor 
in. the 5th 
proposition 

above the 
floor in the 
6th propo­
sition 

at oblique 
angles in the 
9th propo­
sition 

parallel to 
the floor in 
the lOth pro­
position 

and from all 
the preceding 
propositions 
the image of 
a given figure 
is found in 
the llth propo­
sition 

the place of the eye, in order to see in perfection the given 
image of a figure, in the 12th, 13th, and 14th propositions. 

The rest of the propositions, being theorems, serve as base and proof of the 
problems described above . 

. ') Stevin's "verschaeuwlyck punt" means literally "point to be brought into per­
spective". The sense usually remains dear when we simply translate it by "point", 
sometimes by "object point". . 

S) We keep Stevin's term "glass" for the picture plane. 

\ 



- 349 -

o 
VE.RMAEN VOOR DE N 

GHENEN DIE HEM TOTTET 
dadelick ver{chauvven vvil begheven. 

. " 

~!iI!-..<i~ N G HE SI EN inden n4"l70lghenfien handel der 'l1er­
jèhaeUl7.JJli"ng; meer'l1oorffeUen en befchrijllinglien ·cOm. 

~~'mendantoûe~ eyghen äadelic~e 'l1erfchaelVVtling 1100-
i)!J..~~~ dich Jijn,dienende f()t llerêlaring der oirfaktn, en tot be-
.' rvllijiilat dèfllve dadelickj llerfibaew-c.17ing ,rvoort ... 
~""' .... -: • . brengt de rinare flhaeu rvtin het rverfchaeu/icl:.! : SOli . 

'l1olght hieruyt dattet hem/ten die Jadeljck,. llerfchaewt:"en tr.';I?iUen ,moeylzct 
mochi'VaUen daeru)t te'Verk.iefent~ene eJghentlick,.CTl aUem totte dadebc~ . 
'l1erflhiieurv,,;ng dient. TOt diJèn" Cjndejegghtn ~.'Y hier, dilt een·' die IlUt4 

MtllbtnuJ· rrnilde ghelod'Pen [onder beriJ,1rfs (ttr.':1Jelck:voor een nateurlick.. * rvl?ifronjt .. 
tiro. na" niet rvl?el doenlick,.en fihijnt, ten rv11def met. mey'ûng 'l1ande bcrr;.;~fen 

daer na te rverSlaen) oft {mders.fao ymant die de btrvtJijftn eens ~C(ir 4lrvcr~ 
fi4en heift, en hem op dé faeck betrout , dm' Tia lJ;etterdaet "Perfihael/i.'l!w 

~i.rvpjldefOude ten ecrs7en meughen "VIlUenllnt ,. "Voo1-flels 2. 'VcC1·beelt* !'!:lcb­
i-tn;erc~/ick,. ajght"Peerdicht ,al('t.!I?aer gherv2!rfènrr;.·'Port de tC7 fchu;t'i:1'in[, eens 
'Verfchaeulic~punts inde 'Vloer: Ende int 6 'voorJleis 1. tU)"Cl'i..'PC7·cle!/iclc.. 
rvoorbeeft, de ~er[chaewr.mng eens wr[chaeulick.[uus bellen de 'V/eer, elct 
met een gltU recbthouekJ.th cp de 'Vloer,'i..·'Pant dcurJ.tnnis der "VerflI:4eW7..:~ing 
'l1an flkf<! t.rr;.'tJee punten,crijcht men de fchittu ~71n aUe gteghC'l1Cnllerflhlleu­
/je~ lin; in t''7-',:elck,.de gantjèhe-veifèháCl:tJ.,:pingteflllet.. Dcdfaln:en bier toe 
noch bedenc~n> de cortheden diemen; int t"l.:peretcrijcht 'i..erclilert adter het 

.ArtinJH. Il ?;;oorflelinfes* led,en. eAngaende ~'erfihaeu~:fi1Jgmettet g/tU tefeUclI 
PtlTllllt/a. . fcheefhouckjch op den -v/oer,ój daer me '* hlcrr;.tJijdich ,joodanigherieifch4èu_ 

rvtJing[chtjnt fllden begheert te rtJ1Jorden ,[uh dllt de oejfening in dies '7-'001' 
t' eer fle niet jeer r;oodich en iJ: HoetV'Pel nochtans tot rvolcommen~nniJ der 
beel~ rverfihaeurr;.'7Jing ~daer af 'Voorbeelden t' haerder plaets [uUen befihrt4 
rvenfijn. 
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ADMONITION TO THOSE WHO WISH TO 
PRACTISE PERSPECTIVE. 

805 

Since in the following treatise on perspective are contained more propositions 
and descriptions than are necessary for the practice of perspective proper, which 
serve to explain the causes and to prove that the said practice of perspeCtive 
produces the true image of the thing, it follows that it may be difficult for 
those who wish to practise perspective to select therefrom that which properly 
and only serves for the practice of perspective. For this purpose we here say that 
if anyone should be willing to believe everything without proof (which does 
not seem very weU possible for a bom mathematician, unless he meant to under­
stand the proofs af terwards) , or else if anyone who has once for all understood 
the proofs and relies thereon wished subsequently to practise perspective, he 
might begin with the 2nd example of the 5th proposition, set forth mechanically, 
where is shown the perspective of a point in the floor; and with the 2nd mechanical 
example of the 6th proposition, the perspective of a point above the floor, each 
with a glass at right angles to the floor, for through knowledge of the perspective 
of two such points one obtains the image of any given line, in which the whole 
of perspective consists. But in this connection the abridgements that are obtained 
in the construction, expounded af ter the l1th proposition in six sections, should 
also be borne in mind. As to perspective with the glass at oblique angles to the 
floor or parallel thereto, such perspective seldom seems to be required, so that 
practice in this is not, to begin with, very necessary, although, for the perfect 
knowledge of the whole 0/ perspective, examples thereof are to be described 
in their proper places. 
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BEP ALINGHEN. 
I a E P A. L ING. 

. Verfchaeuvvingis derverhevendingen plat namaeck- :b:~g;.a,;: 
. fel verheven fchijnenJe. . .' 

. . ". .1'tr~fJi'fJ;' 
'E * deurrIdttige als gheDacht hebben verfcheydcn 'IJ' f,tIC .... . 

afcomfien , ghelijck fijn t SpieghelCeh.acuwen, !f.~:;~;; ... 4~ 
Breeekfchaeuwen, * Platdooten,t SonwlJfns, Ver- 'f/mbr" rt­

en meer ander die met makander indefraR ... 
1"'t1.t~U\.UAl'\.".11'5 cenighe ghemeenfchap hebbc:n doch *!,lanif}b.e. , rIa .. 

heur '* daden. tOt verfcheyden eyndell firee. IS,i.,,';ctl, 
AIr~:t·en, en \"ervoJghens verfcheydc:n manier van werc- • éjJ.P.,J. 

ng behouven, foowort eleke * afcomfi als befon- *Sptcies. 
cooft met ondcrfcheyt ghenoemr,cn oirdentlkk 

1~I)el(:hr.~\·eln_ Onder de felvc fiellen wyonS hier de S . 

'* Verfchaeuwing voor: Om welex eyghenfchappen ph7:lr 
.... 

deur bequaem voorbeelt opc:ntlick te verdaren, ghenomen dat ymant faghe cc- . 
nich ghetlicht, deur een fuver even plat daer glas, daermen alle dingheQdeur 
fiet ghc1ijckfe fijn, fonder verandering, endal.iT!en op die verfchijnende forni 
diedcr t!yghentJick int glas niet en is,tcyckende Coodanighen farm diedl'[ bleve: 
De fclve afghetc:yekende platte form verheven fchijnende Joude de ware ver~ 
fehaeuwing fijn van dat ghefiicht, ghefien van op die·plaets. Maer want fukké 
afleyckeninghen niet al op glas of deurluchtighe fioffen- begheert en ,,;oIden~ 
oockdalmenfefcherperen fuyverderwil hebben dan foodoenlick is, boven 
dien dat de gheftichten of faken diemen afleyckenen wil, fomwijlen niet we. 
fel1llick voor t'gheficht en' fiaen, maer alken click i~tghcdacht ,foo fijnder fe. 
keI rcghdc':l gevonden, de~r welckmen defehaeuwen der n:rfeh;leulicke faken 
met baer v'ereoninghen, verlanginghen , en veranderinghcn, op haer eyghen 
verfch2eudc maet ghewHlick ïeyckeneri cin : T'hefchIijvcn der [elvc, t'welck 
weI ['voornemen iS~WOltV cIfchacuwing gheheetcn. 

t BEPALING. 

Wefencleeen lichaem ghefneen met eeh * ficbtcinder- :!~:;r~~ 
plac al[oo datdaetin ver[chijnendeghemeenc [neen. des 
fel ven eil der verheven vlaeken die daee in fijn of verdoch t . 

yvorden : Die verfchijnende (orm heet * ,Grondtteyc;,:b~;'~. 
kening. 

Laet by yoorbeelt de linié:n der byghevoughde forin, heteyckenen de ghe­
meenefncen des uehteinderplats, en der \'elheven platten ,-an het bUylen en 

. binne fchocyfel der wallen van cen ftcrcKte, met vier bolwCIckenligghende op 
een plat even !ant •. 

Die 
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DEFINITIONS 

lst DEFINITION 

Perspective is the plane imitation of elevated objects, which gives the impression 
of elevation. 

Opties as genus has several species, such as Catoptrics, Dioptrics, Planispheres, 
Sun-dials, Perspective proper, and several others, which have something in common 
in pertaining to opties, but since their effects serve different ends and con­
sequently they have to be performed in different ways, each species is discussed 
separately as a special art and described in due order 6). Among these we here 
intend to discuss Perspective proper.And in order to expound its properties 
openly by means of a suitable example: assuming that a man were to see some 
building. through a pure, uniformly flat, dear glass, through which all things 
are seen as they are, without any change, and that on the figure appearing on 
the glass, though not actually there, he were to drawafigure which remained 
there, the said delineated plane figure, which would seem to be elevated, would 
be the true perspective of that building, viewed from that place. But because 
such delineations are not all required on glass or transparent materiais, and 
also because they are desired sharper and purer than is .feasible in th is way, 
and while moreover the buildings or objects that we wish to draw are sometimes 
not really before the observer's face, but only in imagination, certain rules have 
been found, by means of which the images of the objects, with their fore­
shortenings, lengthenings, and changes, can be 'drawn with certainty on their 
own scale of perspective; the description of these things, which is the object 
of this treatise, is called Perspective. 

2nd DEFINITION 

If a body be intersected by a horizont al plane in such a way that there appear 
therein the intersections of this plane and the elevated planes which are, or are 
imagined, therein, then the resulting figure is called Ground-plan. 

For example~ let the lines of the figure overleaf denote the intersections of 
the horizontal plane and the elevated planes of the outward and inward slopes 
of the walls-of a fortification, with four bulwarks, lying in flat, level country. 

&) This program was not carried out, at any rate not in print. We only have Stevin's 
Penpeçtivc and his Catoptriu. . . 
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8 1 BOVCK DER. DEVR SIC'HTt'CHá 

Die form heet grontteyckening, {oo veelte (eggen als tcyckening des grontS 
daermen wat op begheen te bouwen, ghclijck hier de waUen. 

Maer wantmen daer in noch niet en fiet de hoogbde. maet, en form dtr 
felve verhcyen of {bende wallen. foo Bra een dade * afcomfi van teyc-, 
kening defer ghèdaente: ' . ' 

, BE P AL I N~. 

Wefende een lichaem ge(neen met een plat rechi:houc .. 
~""'t"', kich opden * fichteihder,alfoodatdaer in verfchijnçn de . 

ghemeencfneendes felfden , en der vlacken diedatdade­
lick, of deur t' ghedacht filyen: Die verfchijnende form 

Orthogrcl- heet * Stantteyckening. . 
t bw• 
-Profil· . Laet by voorbeelt den wal diedet verdocht Wort te {ben op de grontteycke. 

llingder 2 bepali.ng,deurrneen fijn met een plat rechthouckich op den fichtein. 
der, en de fuecndie d'ander platten daerindocn, fi;ndufdanich, AB fue des 
fichteinderplats, Bede fne vam plat des lI< buytcfchoeyfels, CD' 
fne vam plat der cruyn, DE fne van t'plat des borftweers,E E fne 
"ant plat des ganex, F A lne vam plat des binnefchoeyfels: Ende 
t'platin die linien begrepen als ABC D E F,heet fiantteyckening 
, ,'an weghen dattet teyekening is, overcynde ilaendc. Ende ghe. 
lijck wy hier t'voorbeeltgheficlt hebben van een fterckte, alfoo 
falmen dergheli jcke vedlaen op ander ghefilchten, en dinghen diemen fdû1. 
den of YClfchacutt . . 

Macr 
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This figure is called ground-plan, which' is to say a plan of the ground on 
which it is desired to build something, as in this case the walls. 

But because in this the height, size, and form of the said elevated or standing 
walls are not yet seen, there is a third species of drawing, of the following kind: 

3rd DEFINITION 

If a body be intersected by a plane at right angles to the horizon, in such a 
way that there appear therein the common intersections of this plane and of 
the plar:tes intersecting it actually or in imagination, then the resulting figure 
is called the Vertical Plan, 

For example, let the wall which we imagine as standing on the ground-plan 
of the 2nd definition be intersected by a plane at right angles to the horizon, then 
the intersections which the other planes produce therein are as follows: AB inter­
section with the horizontal plane, BC intersection with the plane surface of the 
outward slope, CD intersection with the plane of the top, DE intersection with 
the plane surface of the parapet, EF intersection with the. plane. surface of the 
walk, FA intersection with the plane surface of the inward slope; then the plane 
contained by those lines, namely,ABCDEF, is called the vertical plan, because 
it is a drawing standing vertically. And in the same way as we have here given 
the example of a fortification it should be understood of other buildings and 
objects which are painted or drawn in perspective. . 
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V A N D ~ VER SC H A E V VV I N Q • 

. Maer om nu te fegghen vant onderfcheyt ende eyghenfchappen der bóve- . 
fchrevcn drie * afcomfien van teyckening, róo is te welen dat gronttcyckening Spt,ia. 
cn fiantteyckening; bequaem fijn om daer deur te maken een ghe1lichtop fijn 
bchoirlicke maet, en van begheerde form: Als by voorbeelt , foo ymant frght 
dathyeen fierckteghemaeckt wil hebben, van form engrootheyt ghelijck de 
twee voorgaende teyckeninghen ~wijren; reen can deur de felve (de deyne 
maet daer by ghevought fijnde na t'behooren) fijn begheerte naeomrilcn: 
.Maer niet al(oo mette veûchaeude form, om datfe de linien en houeken niet 
* c:ycredelick en heeft mette begheerde : Doch heeftfe die eyghenfchap , datfe Propor,;" 
\'eithoont hoedeghemaeekte fierckte int ghefieht verfchijnt, ofverfchijnen nales. 
fal: Tis oock te weten dat grondltcyckcning en fianttcyckening totte voJcom_ 
nlen verfeh:leuwing noodich fijn:.A Is by voorbeelt,alfofijn V 0 R S TEL leK E 

(J HEN A D E ,'an wille Was te verfchaeuwen een feker bolwerek heel met eer-
de ghevult, op een rechte: gordine, fielde fich voor de grondtteyckening hiet 
~chter A, wiens verheven wercken, als wallen en borfiweeren daer op com­
mende, anghewefen fijn mette fiantteyckening B, voort bedict C de voet, 
waer op een lini ,'erdocht als fiendermaet even an CD, en rechthouckich op 
de vloer, dats hieropt plat des blats, ('eynde dier lini was deplaets des ooghs 
inde locht, "an daer hy dat bolwerek wilde ghdicn hebben, en volghende dat 
gheflelde, dede daer af devolgh~nde verfchaeLiwing, welcke uyt fijn teyeke-
ningin houtghefneen wiert,enghcdrucktalfmen hierachtcr1iet. Macr om 
voor de fchacu het oogh op fijn behoirlicke placts te ftellen, diens vinding 
int volgbende gbclccrr fal worden. men foude opt punt F , bedenckcn een 
rechte lini even an CE, en rechthouckich opt plat des blats , want ant 
cynde der felvc hetoogh vavought , men fiet do; f!:bacu in hacr volcom­
mcnheyt. 

4 B~ 
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But to speak now of the differenee and the properties of 'the three species 
of drawings deseribed above, it should be known that a ground-plan and a vertieal 
plan together ean be used to make a building of the appropriate dimensions and 
desired form. As, for example, if anyone says that he wishes to have a fortifieation 
made of the form and size as indicated by the two preceding drawings, then it 
is possible to meet his requirement (a small measure being added thereto, as it 
should he). But not so with the perspeetive image, heeause it does not have 
the lines and angles proportional to those required. On the other hand it has 
the property that it shows how the constructed fortification appears or will 
appear to the eye. It should also be known that the ground-plan and the vertieal 
plan are necessary for making a perfect perspective drawing. For example, when 
his Princely Grace wished to make a perspective imagè of a certain bulwark com­
pletely filled with· earth on a straight eurtain, he proposed the ground-plan A 
ovçrleaf, the elevated parts of which, as walls and parapets built thereon, are 
indieated by the vertieal plan B; further C signifies the foot, on which a line, 
imagined as the observer's measure 7), equal to CD and at right angles to the 
floor, that is here to the plane of the paper; the end of this line was the place of 
~he eye in the air from whieh he wished to have the. bulwark viewed. And, 
following up the supposition, he made therefrom the following perspeetive image, 
which was cut in wood from his drawing and printed as seen ovedeaf. But to place 
the eye in the proper position for regarding the image, the finding of which position 
is to be taught in the sequel, one should imagine at the point F a straight line equal 
to CE and at right angles to the plane of the paper, for when the eye is placed at 
the end thereof, then we ean get a perfect view of the image. 

') or "observer's height" 
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(0 1 BOVCK D~R. J)EVRSICHTfGHE 
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I 
I ; 

~D __________________ ~iC 
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U J BOVCK DER DEVaSICHTIGHE 

4 BE PA L ING. 

T'verfchaeuhck noemen vvy daer de verfchaeuvving 
'na ghedacn vvon: Endie ghedaen verfchaeuvving haer 
fchaeu. 

Als een punt,lini, vlack,oflichaem,dacr 'de vcrfchaeuwing na ~hcfchiet,heet 
int ghcmeen t'verfchaeulick;en int bef onder vcrfchaeulick punt, vcrfchaeulkkc: 
lini, verfchaeulick vlaèk, "crfchaeulick lichaem:Maer de verfchacuwing na.cJck 
ghedaen hectyderi khaeu. 

5 BE PA LI N G. 

Vlöer is het plat daerçenvct[chaeulicke for,m boven 
. fi.aetofoplight. 

6 BE P AL ING. 

Oogh is een puntdatmen neemt des ooghsfienlicfc 
vverck te doen. 

7 BEPALING. 
Sienderlijniseen recluevantoogh totte vloer ,enhaer 

uyterfte inde vloer heet voet. . 
Ptr~mliru. Want dc * hanghende lini vant ciogh totte vloer cb.er een verfchaculick ghc:-
larol. fiicht ofverfchaeulicke form op fiact, gheIijekheyt heeft mette langde des ûen. 

ders,fy wort SienderJijn gheheeten. Ende hae'r uytcrfre inde vloer heet omful,. 
kc ghelijcldteyt oock voct. 

8 B E PAL 1. N G. 

Siendermaet is een lini even anJe Genderh j n. 
Want dewarc: fienderlijn verheven fiaet op de vloer; deur de 7 bepaling ,en 

datmen om {ulo: eyghentlick na te volghen,op de blaren der boueken als vloer 
ghenomen,l.inien foude moeten teyekenen , die vcr heven fionden opt plat del 
felve blarçp, t'welck onbequame1ick te werck foudegaen, en totte lee ring niet 
feer voorderlick wefcn ~ roo wordet dickwils noodich, de langde van fuleke lini 
Opl plat des blats te teyekenen , welcke niet de eyghcntlicke iiendcr~iin [elf wc. 
fende,maer aJleenelick de maet daer af, cn vavoJghens als maet desfienders,WT 
Ilocmenfc Sicndcrmaet. 
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4th DEFINITION 

We call the object that from which the perspective is made, and the perspective 
made, its image. 

Thus a point, line, plane or solid from which the perspective is made is called 
in general the object, and in particular: object point, object Hne, object plane, 
object solid. But the perspective made from each is called its image. 

5th DEFINITION 

Floor 8) is the plane on which an object stands or lies. 

6th DEFINITION 

Eye is a point which is assumed to perform the visual function of the eye. 

7th DEFINITION 

Observer's Line is a straight line from the eye to the floor, and its extremity 
in the floor is called foot 9). 

Because the vertical from the eye to the floor on which a building or an object 
stands is equal to the length of the observer, it is called Observer's Line. And its 
extremity in the floor is called foot because of this equality .. 

8th DEFINITION 

Observer's Measure is a line equal to the observer's line. 

Since the true observer's Hne is erected on the floor, by the 7th definition, 
and, in order to imitate this in actual fact, it would be necessary to draw, on the 
pages of the hooks taken as floor, lines which would be erected on the plane 
of said pages, which would be inconvenient to accompHsh and would not he 
greatly conducive to the instruction, it of ten becomes necessary to draw the length 
of such a line in the plane of the paper, which, as not being the actual observer's 
line itself, but only its measure, and consequently the measure of the observer, 
we call Observer's Measure. 

8) We keep Stevin's term "floor" for the ground plane. 
9) The usuaJ term for Stevin's "observer's !ine" is prime vertical, for his "foot" is tentre 

of vision. 
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V A N D E VER S C H A E V WIN G. 

9 BE PAL ING. 

Glasis*eenoneyndelickplat tu!fchen hccooghen de PlaJlUlninji4 

verfchaeulicke form , yvaer in ghcnomen vvonde ver- nltum. 

fchaeulicke haer fchacu tc verrhoonen. 

AICoodcrin plaets vant glas daer ondcl' d'ccrfte bepaling af ghcrcyt is, een 
plat bedocht worr,waerin men neemt de Cchaell vant verièhaculick te fiacn,,fuo· 
WOIt dat plat tot onderfcheyt van ~ndcr platten het glas ghenoen1t. . 

1Ó B E PAL ING. 

Gla(grohtis lijnen des vloers ghemeene (ne .. 

I I B E PAL ING. 

- Straelisde rechte lini die uye het oogh comt. 

1 1 B EP A L I N G. 

. Saempuntis daerdcvoortghetrockeh (chàeuvven van 
ver{cheyden ver{chaeulicke rechte * evcvvijdeghe linien Pa;aihlu, 

in verf amen. . 

Evewijdeghe verfchaeulîcke rechte iinien voortghetrocken lijnde, en con4 
ncn niet ,'erfamen deur Eudidis 3 S bepaling, maerwel ha cr voonghetrocken 
fchacuwen,alffc van haer verfchaeulicke oneycwijdich fijn,giielijck int 3 voor .. 
tlel verclacit fàl worden. Nu t'punt der ver(àll1ing van foodanighe heet Saem­
punt. 

13 BE PAL ING. 

Eh CuIcke liniendieal(oo int faempunt vergaren, hec~ 
ten faemlijnen. 

14 B E P ALl N G. 

Een rechte iini ghetrocken inde vloer~ vàncle voet totto 
glas gront,heet vloerlijn : En ha er raeck(el int glas, vloer .. 
lijnraeckfel. 

Lact A B de glafgrondt beteyckenen , C de voet ./1 E . 
,-an welcke ghettoeken is de rechte lini CD, tot inde LI 
glalgrondr,dcfelveCDheetvloeriijn, cnhacrracckfd -"1-~71D B 
D int glas A B,hcct vlocrlijnraeckfcl. 

c: 
}1 Ij BEPA. 
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9th DEFINITION 

Glass is an infinite plane between tbe eye and the object.figure, in which tbis 
figure is assumed to show its image. 

When instead of tbe glass, to which we referred under tbe first definition, 
a plane is imagined in which the image of the figure is taken to stand, this plane, 
to distinguish it from other planes, is called the glass. 

10tb DEFINITION 

Glass base 10) is tbe intersection of tbe glass and tbe floor. 

11th DEFINITION 

Ray is tbe straight line coming from tbe eye. 

12th DEFINITION 

Meeting point 11) is the point in which tbe produced images of different 
straight parallel lines meet. 

Straight parallel lines, being produced, cannot meet, by Euc/id'J 35th defi­
nition 12), but tbeir produced images can, if they are non-parallel to tbeir object 
Hnes, as will be explained in the 3rd proposition. Now tbe point where such 
lines meet is called Meeting Point. 

13th DEFINITION 

And such lines thus meeting in the meeting point are called meeting lines 18). 

14th DEFINITION 

A straight !ine drawn in the floor from the foot to the glass base is called floor 
line, and its point of intersection with the glass, floor-Hne glass point. 

Let AB denote tbe glass base, C tbe foot, from which is drawn tbe straight 
!ine CD to the glass base. This CD Ïscalled floor line, and its point of contact D 
in the glass AB is called floor-Hne glass point. 

10) Modem: ground line. 
11) Modem: vanishing point. 
11) Now listed as Def. XXIII: "Parallel straight Hnes are straight lines which being in 

the same plane and being produced indefinitely in both directions, do not meet one 
anóther in either direction". (T. L. Heath I p. 154).. This definition is listedas Def. 35 
in the edition of the ElemenlJ' by Zamberti (1537) and by Commandino (I 57Z), as Def. 
34 in the Clavius edition of 1574. 

13) Stevin's terms "saempunt" and "saemlijn" are here translated by "meeting point" 
and "meeting line' . 
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14 1 n OVCX DER. DEVR. SICHTIC.HE 

IJ BE PAL ING. 
. Werende vaneen ghegheven verfchaeulickpunt inde 
vloer ghetrocken ecn oneyndelicke evevvijdeghe mette 
vloerlijn: De Cne der felve inde glaCgrondt noemen vvy 
glasgrond ts cerfie (ne.. . 

Laet indcform den4-bepaling, E fijn een gheghevenverfchaeulick punr 
inde vloer, vam weId; ghelracken 'is een oneyndelicke E F evewijdeghc:riler 
D C, fnyendede glargront AB in F,d<:fclvc:fnc F noemen wy glargrondts eer. 
fie fne:. . . 

16 BEPALING. 

Werende van een gheghe\Ten verfchaeulick punt in­
devIQ~,r ,ghetrockeneen rechtelini totte voet: Pe fn<; 
der felve inde glaCgrondr,noemen vvyglaCgronqts tvvee- . 
defne. 
". . .. : .. 

uc:t'inde formdcr 14 bepaling, ,'ant ghcgheven vcrfèhaeuÜckpunc E;ghe., :. 
trockcn fijn de: rcchteJini E C,van E totte voet C, [nycnde de glafgront :AB . 
in G,dc fe!vc[neG,noemen wyglafgronts tweede [ne. 

BEG HE E R TEN. 
1 BEG H E.E R T E. 

Dattet natuerlick verfchaeulick punt,fijn fchaeuin ecn 
natuerlickplarglasJen het nacuerlick oogh, in een recht~· 
liili lij n '.' . . '. ". . 

> 

Ien natnerlkk verfchaeulick punt, tijn rchaeu in een natuerlick plat glas, en' 
het natuer1ick oogh,en fij n niet noot[akel1ck in een rechte !ini,om dat wy geen 
wefemIicke faeck fdf en fien, macr allccnelkk de fchaeuvan dicn,mitr,hien op 
cen àndcr pJac:ts , t'we1ck aldus bethoont wort: Y mant duwende ter fijden an 
fijn oogh, doel het ghene hy fiet, veue wijeken vandc plae~s daer hyt fonder 
duwen [ach: En hoewc:1 [ommighe !'ght;!icht fao hebben, datfe defe verande. 
ring nauHck of niet mereken en eonnen, doch ander fien[e [eer wc:1 : ick heb[c 
dadeIicktotoverde* H trap. bevonden, want [00 groot was den houck tuf­
[chen de twee fchacuwcn, d'eenc ghefien vant ghedude,d'ander vam ongedudc 
oogh : Maer de ware faeek blijft in haer placts, daerom t"ghcncalJoo van fijn 
plaetsverfchiet, en is dcwefcmlicke [arck fcIf niet, maer alleenelick de [chacll 
van dien: Welcke [chacu met haer [chaeu int glàS, en. het oogh in een rechte 
lini fijndc,fekerde ware faeck tot een ander plaets werende als ghefeylis, en can 
met d'ander twee in gheen rechte lini fijn, Hier uyt volght dat alhncn mellet 
WOOIt vexfçhaeulickpunt, verllonde de geficn [chacu dcs we[cntlick punts, dat 

alfdaD 
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15th DEFINITION 

If from a given point in the floor there be drawn an infinite line parallel to 
the floor line, then we call its intersection with the glass base the first inter­
section of the glass base. 

In the figure of the 14th definition let E be a given point in the floor, from 
which there be drawn an infinite line EP parallel to De, intersecting the glass 
base AB in F: we call this point of intersection F the first intersection of the 
glass base. 

16th DEFINITION 

If from a given point in the floor there be drawn a straight lineto the floor, 
then we call its intersection with the glass base the second intersection of the 
glass base. 

In the figure of the 14th definition let there be drawn from the given point E 
the straight line EC from E to the foot C, intersecting the glass base AB in G; 
we call this intersection G the second intersection of the glass base. 

POSTULATES 

lst POSTULATE 

That thc natural point, its image in a natural planc glass, and thc natural eye 
are in a straight line. 

A natural point, its image in a natural plane glass, and the natural eye are not 
neccssarily in a straight line, for we do not see a realobject, but only itsimage, 
perhaps in a different place, which is shown as follows: When a man presses 
from thc side against his eye, he causes that which he sees to deviate from the 
place where he saw it without pressing. And though the eyesight of some people 
is such that they can hardly perceive this deviation, if at all, others see it quite 
weIl. I have found it in practice to exceed 33 degrees, for thus large was the 
angle between the two images, the one seen by the pressed eye and the other by 
the non-pressed eye. But the real object remains in its place; therefore that which 
shifts its place is not the real object itself, but only its image, and if this image 
is in a straight line with its image in the glass and the eye, certainly the rea I 
object, which is in a different place from the one stated, cannot be in a straight 
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VA N D EV E. R sC H À E V \V I N Go i, 
alfdan t'verfchaeillick punt; fijn fchaeu in een natuerlick plat gias, en het na. 
tuerlick oogh, in een rechte lini foilden wefen , fonder datmen daer af eenighé 
toelating behoufde te begheelen; Maerwant nu te:' tijt t'ghemeen ghevoelen 
anders is, foo bebben wy dit wilkn beghee~en , om onbegrepen te fijn vandc 
ghene die hier namaels de facck fullen inellghen bct~r verilacn. 

Angaende ymant teghen l'bovefchteven mocht fegghen, àatwanneer het 
.oogh vry,fiaet fonder duwen, dat aHlian de ghefien [chaeu effen de wefentlickc 
faeek bedecltt,en t'famen alseen felve lijn,waer uyt volght dat in fulcken anCIen 
mcttet woon verfchaeulickpunt, verltaen lijnde het nalUerlick verfchaeulick. 
punt ~ dattet fclve met fijn fchaeu int glas, en het oogh in een rechte lini!ijn. 
londer datmen daeraf toelating behouf': te begheeren: Hier op wort ghean t. 
WOOrt, dat veel onghedude vrye ooghen , dc fchacu tot cen ander phicts fien 
dan daer de wefentlicke faeck is,als deooghen van fchelelien die tWee voor een, 
fien,of die maer een fcheelfichtich oogh en hebben,Ende hoe wel ander oogen ' 
min fcheeffraende,min verfchils crijghen tutfchen de fchaeu en haerWefentlic. 
kc faeck,en de oog hen heel recht ilaende, gheen verfchiJ, nochtans ghemerckt 

. van die heele volcommen rechtheyt,gheen volcommen bewijs en can ghedaen 
worden (want lweeghelijckfraende ooghen, eonnen dek l'ghebreck v:tn wan­
fichticheyt hebben, fonder datfe noChtans t\-vee fchaeuwen voor ceEl fien) fad 
fchijnt de begheerte in ghenouchfaem reden ghegront. , 

Merckr noch dar uyt verfcheyden anderoirfaken dan deur t'oogh, de fchacu. 
wen van haerwefentlicke faeck wijcken, als diemen int warcrmeynt te fien~ 
want noyt menfch en fach,niet alleen eeóigc wc:femlicke faeckinr water; maer 
ooek niet de felve fchacu die hy inde loch~ daer af fien can,dan een ander fchaeu 
tot ('enandeI placts; Twclck dadan blijckt,dat ligghendecen penninck of an· 
der tàeck op den grom eens iedich vars, alfoo claImen dien penninck, of om 
c:yghentlkkte fpreken,de [chaeu van dien penninck'nict fieu en eau, om 
den cant des vats wil ,en datmen daer na t'felve vat met water vult men liet 
den penninck foot fehijnt wel be{cheedelick: Doch ten is den wefenrlicken 
pc:nninck felf niet, noch oock de fchaeu diemen inde locht fien can , maer een 
ander fchaeu d~urt'water veroirfaeekt. Ende foo gadet oock mette hemelfche 
lichten, diens fchaeuwen boven den * fichtcinder ghdien worden ,eer de w~ Horit~ . 
fenllicke lichten felf daer boven fijn, t'welck een ander fchaeu is veroirfaeckt . 
deur de vochticheden deslochts. Meer ander verfcheyden veranderinghen defer 
ver(chcydcn veranderinghen derer fchaeuwen bevin tmen noch dellI ['vier ,deu! 

. cremme glaCen,en in blinckende fpieghelachtighe froffen : Doch want de han-
deling v~n fulcke eyg~entlickcr by de * fpieghelfchaeuwen dient, foo hebben C4I.ptrittlo 
wy die daer vtrvought~en hier achtcrghelaten. 

i BEG H EER T E. 

Een verfchaeulick punt, liili of plat int gias ghegeven, 
oock voor hun fchaeu te vcrftrcckcn. 

NV 
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line with the other two. From this it follows that if by the words "object point" 
. were to be understood the observed image of the real point, then the object point, 
its image in a natural plane glass, and the natural eye would be in a straight line, 
without any necessity of a special postulate. But because common opinion is differ­
ent at present, we have desired to postulate this in order that we may [not] ... 
be misunderstood by those who may hereafter have a better understanding of 
the matter. 

Now someone might object to what we have said and remark that ifthe eye 
is free and not pressed, the image observed just covers the realobject, so that 
they are together like one and the same thing - and thus draw the conclusion 
that if we understand by the words "object point" the natural object point, then 
this point is in a straight line with its image in the glass and the eye; so that 
there is no necessity for any special postulate. To this we reply that many non­
pressed free eyes see the image in a different place from that in which the real 
object is, such as the eyes of squinting people, who see two as one, or those who 
have only one squint eye. And though other eyes, which squint less, get less 
deviation between the image and the realobject, and eyes which are quite normal 
do not get any deviation, nevertheless, - since no perfect proof can be given 
of th at perfect straightness (for two eyes equally situated may each have defective 
sight and still do not see two images as one) - the postulate seems to he founded 
on sufficient reasons. 

Note also that, apart from the eye, there are several other causes for the image 
to deviate from the realobject, for example objects we imagine to see in water; 
for no man. has ever seen either any real object in water, or the same image he 
can see of it in the air, seeing instead a different image in a different place. 
Which is apparent from the fact that if a penny or another object lies on the 
bottom of an empty vessel in such a way that we cannot see that penny, or, 
properly speaking, the image of that penny, because of the side of the vessel, 
and if this vessel is thereafter fiUed with water, we apparently do see the penny 
quite definitely, but it is not the real penny itself, nor the image we can see in the 
air, but a different image caused by the water. And the same thing happens with 
the heavenly bodies, the images of which are seen above the horizon before the 
real lights themselves are above it, which is a different image caused by the 
moisture of the air. Various other changes of these images are also found through 
fire, through curved glasses, and in shining, mirror-like substances, but since the 
discussion of these pertains rather to catoptrics,we have included them there,. and 
omitted to speak of them here. 

2nd POSTULATE 

That a point, line or plane, given in the glass, also serve .as their own images . 

• This word has been omitted in the Dutch text. 
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J6 J nOVCX DER. DEVR SICHTIGHI 

N'V DE 

VOO RSTE LLE N. 
t VERTOO CH I VOORSTEL~ 

De rechte lini tuifchen tvvee fchaeuvve~ van ver· 
fchaeulicke punten, is fchaeu der ve~fchaeulicke rechte 
lini tuffchen de felve tVvee ver[chaeulicke punten. 

n.mm. TG HEG H F. vEN. Lact A het oogh bcteyckcnen,de rechte lini Be het glas 
ovelcant ghcfien,D en E twee vel-

. fchaeulic:kc:puntcn, en de rechte li- B 1) 

llituifchcnbcyden,datsOE,ryde ~ 
\'cIfchaeulicke lini : DacI na ghc- J 
trocken de rechte linien AD, A E, 
fy dCUlbooren t'glas in F cn G, .' . 
welcke twee punten F en G deur .)l. 9 E 
d'eerfie begeerte fchacuwenmoe- c . 
tcn fijn der verfchaeulickc pun-

fkll/illlllf. ten D en E. TB E G HE E R. DE •. Wy moeten bewijfen,dat de lini F G fweu 
is der ver(chaeulicke 0 E. 

DtmnJlrll- 't B E W Y S. ti_. 
Ghclijck t'verfchaeulick punt DJ voor fchaeu heeft F,en t','ct(chaeulick punt 

E, voor fchaell G , alroo moet openbacrlick alle vcrfchaculick punt tuifcheQ 
Den E;fijn fchaeuhebben tuifchen Fen G, en "en'olghemdc liniFG, moet 
fchaeu fij n vande \'crfchaeülicke D E. 

Maerfoo t'een veIfchaelllickpuntalsE,gbeftc1t wacr int glasalshicrnc. 
''ens,het fal deur de tweede begeer­
te voor fijn.fclfs fchaell ,,(rilrec­
ken,en F E fal openbaerlick fchaeu 

eo"cl.Jio. fijn "anD E. Tu: SL V.Y T. Oe 
. rechtc . Hni dan lufichen twee 
{chaeuwë van \'erfchaeulicke pun­
ten; is fchaeu der verfchaeulicke 
rechte Iini IUffchen dei feh'c twee 
verlèhaeu\i~epunten, l'weld w'I 
bewijfcn mocllen. . 

1 VERTOOCH 1 VOORSTEL. 
Pllrd,/a. Evevvi jdcghe ver{chaeulickc linien ghclien lijnde deur 

t'glas da t evevvijdich is mette evevvijdcghe: Haer [chacu. 
vvt!n fijninrglasoock evevvijdeghe. 

Als I'glas met cvew ijdeghe.verC,haeulickclinicn oncvcwjjdich is,foocn ver. 
lëhijnen hun 1,hafuwen datl in niet evewijdiçh,ghehjckint volghc:ndc 3 ,'COf­

fid 
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NOW THE PROPOSITIONS 

lst THEOREM lst PROPOSITION 

The straight line between two images of points is the image of the straight 
line, joining the said two points. 

SUPPOSITION. Let A signify the eye, the straight line Be the glass viewed 
transversely, D and E two object points, and let the straight line joining the two, 
i.e. DE, be the object line. If thereafter the straight lines AD, AE are drawn, 
they pierce the glass in F and G, which two points F and G by the first postulate 
must be images of the points D and E. WHAT IS REQUIRED. We have to prove 
that the line FG is the image of the line DE. 

PROOF 

Just as the point D has F for its image, and the point E has G for its image, 
50 must any point lying between D and E clearly have its image between F and G, 
and consequently' the line FG must be the image of the line DE. 

But if the one point, such as E, lies in the glass, as shown opposite, then it 
wiU by the second postulate serve as its own image, and FE will clearly be the 
image of DE. CONCLUSION. Hence the straight line between two images of 
points is the image of the straight line joining the said two points; which we 
had to prove. 

2nd THEOREM 2nd PROPOSITION 

If parallel lines are viewed through a glass parallel to the parallel lines, then 
their images are also parallel in the glass. 

If the glass is non-parallel to parallel object lines, then their images do not 
appear parallel therein, as is to be proved in the subsequent 3rd proposition. But 
we will here prove that the converse happens if the glass is parallel to the 
parallel lines. 
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VA NDE VERseRA EV\VING. %7 
llel fal beweren worJen: Maer ['verkecrdete ghebellren als ['glas tnette evewij­
dcghe verfchaculickc linien evewijdich is, dat fullen wy hier bcthoonen. 

r G HEG H E VEN. lact A B en CD twee e\'ewijdcge ,'erfchaeulicke linien . 
wefen, E het oogb, en deur F G firecke het glas e\'cwijdichtnctte twee cvcw ij. 
dcghc A 8 cp CD. TBEGHEERDE. Wy A 
moclen bcwij fen dat de fchac:uweil van A B en 
CD intglasoock evewijdc:ghc fijn. C 

TB ERE Y T S E.L" LaCt ghetrocken worden 
dc twee linicn AC,SD,en de vier firalen E A, 
E 'B ,. F. C, E D, \:crvanghende de.* naelde Pir.mUltm. 
E A B D C, en deurboorende t'glas in H,F ,I, G. 0 

TBEWY S. 

F H fchacu te fijn der verfchaeulickè A B.en 1 G van Cl); is deur het I .voor­
fiel opcnbaer. Maer de fclve tWee fchacuwen F H ,I G , oock evewijdeghe te 
wefen, wort aldus belhoont : Anghefien.dc naelde E A B D C., doo*fnccn is 
~ct een plat Hf 1 G,e\'ewijdich van den grotlt ABC D,foo moetdCfm: gelijck 
11;n anden feh'en grom ABC D: Oaerom F H G 1 is ghe\ijck.an A B CD, in 
welcke F H * lijckfiandighe lijnde met AB, cn 1 G met, C.O ,voon wefcnd~ H_/ilgio. 
A .B met C D oock evcwijdcghc, foo mOet H F. met G I ~kcvewijdcgh.efijn~ 

TB E S LV Y T. E\'ewijdeghe verfchaerilicke Iinien dan. godjen fijnde deul: 
fglasdatevcwijdichismetteevewijdeghe: HacI fchaeuwcn' fijn, int glas.OOÓi 
cvewijdeghc, ('welck wy bcwijfcn modlen •. 

V E.R V PL, G lt. 
TblijcktUyt het \'oorgaende,dateen verfchaeuiick plat evcwijdich vantgla, 

wcfendc,altijr' eencleender fchaeu shecfllijclt.tormich an t'verkhaeulick plat.' 

lVERTOOCH J VOORSTEL. 

Evcvvijdeghe ver(êhaeü]j~ke linien ghefien fijnde deur 
fglas dat onevevvijdièh is !perte evevvijdcghe ,en haer 
fchaeuvven daer in voortghetrocken vvefcnde; fy vcrga­
rcnin een fclve punt des firaels , dat evevvijd:ich ismette 
ver(chaeuli~,k~ c;vevvijdeghe, en de felve verfchaeulicke 
oock evevvIJdlch·vve(ende. mette vloer; haerfaempuilt 
comtfo'ohooch bqvcn devloeralshet()ogh. . 

TG Ht GH E VEN. Laet A B, en CD twee evewljdege verfchaeulickeliniell 
wcfen,'E -het oogh,F dc\'oet,ll1ifchcn ~ekkeshetrocken is de fiendedlijn ·EF •. 
tn uJl het oogh Ede oneyndelickcE G ,c:vewi j:1cghc: tn'Ct AB bc:teyckenendeo 

.en ftra~l. VOOrt de lini' F Hevewijdeghe mer A B ,fnycnde AC in I, en ghe­
rakende B 0 in H. Dacr na I K met HL, beydc'cvc:wijdeghe el1 even met FE: 
Eh !kur AC 1< fy ghelrocken een glas dar one\'cwijdith rsnietle e\'C\vijdeghc 
A Beil CD, dacr af de glafgront (v A C.En dc fchat'liwen der \"erfchaelilick~ 
linicn A B,C D, verfclli,nendeint oneyndcl~ckglas.; fijn AM, C N,deut· het 
Ivoodld. TB E CiHE &RDi:. Wy moctcnbewijlènda(defel"cAM,C N. 

B J voon· 
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SUPPOSITION. Let AB and CD be two parallel object lines, E the eye, and 
Iet the gIass through FG be parallel to the two parallellines AB and CD. WHAT 
IS REQUIRED. We have to prove that the images of AB and CD are also parallel 

. in the glass. . 
PRELIMINARY. Let there be drawn the two lines AC, BD, and the four rays 

EA, EB, EC, ED, containing the pyramid EABDC and piercing the glass in H, 
F, I, G. 

PROOF 

It is dear from the lst proposition that FH is the image of theline AB, and 
IG of CD. But that the said images FH, IG are also parallel is proved as follows. 
As the pyrarnid EABDC is intersected by a plane HFIG, parallel to the base 
ABCD, the section must be similar to the said base ABCD. Therefore FHGI is 
similar to ABCD, in which, because FH is homologous to AB, and IG to CD, 
while further AB is also parallel to CD, HF must also he parallel to GI. 
CONCLUSION. If therefore parallel lines are viewed through a glass parallel 
to the parallel lines, then their images are also paralleL in the glass;' which we 
had to prove. 

SEQUEL 

It appears from the foregoing that a plane fjgure parallel to the glass always 
gives a smaller and sirnilar image. 

3rd THEOREM 3rd PROPOSITION 

If parallel lines are viewed through a glass that is non-parallel to the parallel 
lines, and their images therein are produced, they meet in the same point of the 
ray that is parallel to the parallel lines, and if the said lines are also parallel 
to the floor, their meeting point comes as high above the floor as the eye. 

SUPPOSITIQN. Let AB and CD be two parallel lines, E the eye, F the foot, 
between which is drawn the observer's line EF, and from the eye E the infinite 
line EG, parallel to AB, signifying a ray. Further the line FH parallel to AB, 
intersecting AC in I and meeting BD 'in H. Thereafter IK and HL, both parallel 
and equal to FE: And through ACK let there he drawn a glass that is non-parallel 
to the parallel lines AB and CD, of which let the glass base be AC. Then the 
images of the lines AB, CD appearing in the infjnite glass are AM, CN, by the 
Ist proposition. WHAT IS REQUIRED. We have to prove that the said AM, CN, 
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.JS I :B OVCK DEI~ 'DEV1\. SIC H TIGllJ~ 
\'oortghctrocken Wcfeii­
de, vergaren fullen in een 
{elfde punt des firac:ls E G, 
te wetell in K (t'weIck 
deur de 11 bepaling het 
fàcmpunt is) foö hooch 
boven. de VIOCI ~ als het 
oogh dáel.' boven cOnit. 

Ta È RE YT SE L. l.act 
deurde drie punten 1::, Ai 

· B,ghetrocken worden een 
~tu/j m~ * oneyndelkk plat, fghe­
foUIwn· lijcx een oneyndelick plat 

deur de drie punten 
:ECO. . 

TBEW'YS • 

. Angheliendetweeoll~ 
eyndcJicke platlcndeur 
EA BenE CD .. trtalcan­
der commén tefnyeil int 
punt Ej foomoetháer gc- ~-"=,,"""'~ 
meene fne evewijdeghe , 
fijn met A Bj Daerom EG 
is noolCakelick der felve platten ghemeene rne: Twelck rco lijnde,de vier pun. 
ten E,A,BiL, {laen altemael in eenfc:lve plat,alfoo oóck doen in een felve plat 
de vier punten E, C,O,-L, V oon anghelien A M is de fchaeu der verfchaeulickc: 
liniA B,die ghdien wort vailt ooghE deur t'ghegheven,foo moet A M int fel. 
ve plat lijn daet A B în is : Macr A a Îs int óncyndelick plat deur E AB L ; dacr .. 
om A M isltlcÎnt fclve plat: Sy isoöck int oneyndelick glasdeurt'gheghe\'enp 

· daerom de voonghetrockell A M comt de lini EI, .(welverfiaen~ ghemccne 
fne dettwee platten)te ghcraken inK; Maer de \'oortghetrocken eN oock te 
moeten commen tottet felve punt K , dat wort áldus bethoont: C ~ is (om al. 
fulcke redenen als van A M verclaert lijn)intoneyndelick plat deur EC 0 L. 
oock int oneynd~lick glas A C K: Daerom devoortghetrocken eN ,moet de 
ghemeene fne EG dêr twee oncyndelicke plattenerghens ontmoeten : Latet 
fijn \Vaett meughelick in eenkh puilttutfchen K en G, of tutfchen Ken E. 
Maetallefoodanigheputlten lijn.buyterthet glas, daerom de rechte lini C 1'5 
wefendeint glas; e1Hecht voongheaocken lijnde ,Joude· cannen buyten het 
glas loopen;t' welèk onmeugheliclt is:Maerqtlaemfe hoogher of leegher dan de 
lini E G,fy foudcP1öeten buytenhetoneyndclick plat E COL loopcn, t'welde 
oock niet ghefchicn en (an.A M dalt en ç N voortghetrocken lijnde, ,'ergaren 
ineenfelvc punt des ftraels f: G .,t\ngacnde dat het tàem punt K foo hooch bo.. 
ven de vloer comt als het Oogh Ejblijckt daeran,dat K I en E F evewijdege fijn" 
t~tfclien de evewijdeghc E K,F J. . . 

Wy hebben tOt hiet toe bethooDt dat de fchaeuwcn AM, eN, voortghe­
uocken lijnde,in een fclve punt vergaren,en dat van twee verfchaeulicke linien 

· A B, CD, die beyde int plat ABC D ligghen! Maer. om te verc1:tren de ghc. 
D1ccnheyt des voorfiels over alle evewiJdeghen, oock in een ander plat wefen .. 

de,foo 
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when produced, will meet in the same point of the ray EG, to wit in K (which by 
the 12th definition is the meeting point) as high above the fIoor as the eye comes 
aboveit. 
PRELIMINARY. Let there be drawn through the three points E, A, B an infinite 
plane, and likewise an infinite plane through the three points E, C, D. 

PRO OF 

Since the two infinite planes through E, A, Band E, t', D intersect in the point 
E, their intersection must be parallel to AB. Therefore EG .is necessarily the 
intersection of the said planes. This being so, the four points E, A, B, L are all 
in the same plane; and so are in the same plane the four points E, C, D, L. 
. Further, since AM is the image of the line AB, which is viewed by the eye E 
by the supposition, AM must be in the same plane in which AB is situated. But 
AB is in the infinite plane through E, A, B, L; therefore AM is also in the same 
plane. It is also in the infinite glass, by the supposition, therefore AM produced 
will meet the line EL (i.e.: the intersection of the two planes) in K. But that CN 
produced must also meet the said point K is proved as follows. CN is (for the 
same reasons as have been advanced for AM) in the infinite plane through 
E, C, D, L, also in the infinite glass ACK. Therefore CN produced must meet 
the intersection EG of the two infinite planes somewhere. Let this be, if possible, 
in some point between K and G, or between K and E. But all such points are 
outside the glass, therefore the straight line CN, if it 'were in the glass and were 
produced straight, might extend outside the glass, which is impossible. But if it 
came higher or lower than the line EG, it would have to extend outside the in­
finite plane ECDL, which cannot happen either. AM and CN produced will 
therefore meet in the same point of the ray EG, As to the fact that the me~ing 
point K comes as high above the fIoor as the eye E, this is apparent from the 
fact that Kl and EP are parallel lines, between the parallel lines EK, PI. 

We have so far proved that the images AM, CN, if produced, meet in the same 
point, such for two lines AB, CD, both of which lie in the plane ABCD. But 
in order to set forth the general applicability of the proposition to all parallel 
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de,foo tact gheuocken worden cen verfchaeulicke lini 0 P , evewijdeghc met 
À B,maer wefcnde boven de fdve, AB, in een anuer plat dan ABC D; endè 
wefendet'punt0, neeniick,in A M, en Pin LB: Dàernà fy gheuockeri EP, 
fnyende A Kin ~ir [00 lijnde, ,'is ken ilclick dat ghclijrJj: AM fchaellis vari 
A B,alfoo moet '0 Q[chaeu fijn van 0 P. M:ier d:i.t de: feh'e '0 Q3oortghetioc­
ken, oockim làênipu~t K \'crgacrt, blijckt openbaei:lick., Tii IS L VY T. ,Eve~ 
wijdeghe verfchaeulickc linien mn,ghefien ujnde deurt'glàs dat onc\'ewijdich 
is mette cvewijdeghe,êh haei fchácll\ven daei: in vooitghcttoèkcn wefende ,[y 
,'crgarcn in cen Jê:l\'e punt des lhacls dar evewijdich iS mette vcrfchaeulicke 
cvewi jdeghe; en de fel ve verfchacu I icke oock eve\vi jdich wefcnde mettev loei; 
haer fàempum (oim [00 hooch boven de Vloer àls het o()gh, t'weIck wy bêwij;, 
fen moeficn, 

MER C KT. 

Soo ymant metter,daet wilde fien; ghcJijck fijn vo R. $ T! 1 I CIC I G H l • 
.., A D E [elf gbedaen heeft, het inhoudt des voorgaenden \'é:rtOochs, die mach 
aldqs doen: Hy fàl rrecken twee e\'c\\'ijdeghe liilien met crijt ; of ghefpannen 
coorden,of dierghtlijtke, op een effen 41ichtdndeifchcn, Colder of vloer, dat is Ho.'" 
die, ghclUckmen ghemecnlkk fèghr.QP waterpas light ': Wekkë nvee eVeWij,; 
deghcliriien bercyckcnt fijn irierA B,C 0; voort bcdic:t E F di: Iangde der ûen,; 
dedija , ,waer af F het oogh des fiendeis bcteyckenl:, Voort [00 n:icnder tWee 
~~hte hoUte reghels op de c\'cWijdeghc, als de reghd AG, cn eH, Cruyccndc: 
iDalèander int punr I; al[oo datret feh:e puilt I is in fukken hoagbde boven de 
vloer,als het oogh F, foo dat I K evcri i,S met FE. Dit ,foo wefende j hy fal fien 
dat de * wijflijn A 1 recht overcomt en {laet voor A B,en C I eveil voor CD: Fi_WiI 
Twelckmenalfoobêvint hcietecht ofîcheefdátillen die twee reghels ood;ljl#~ 
fteIi:la al en valt de hángheridê lirii vän I tOt K, niet ui(fchen èe twee evewiJde­
ge1maet verre daet buyten,ais inde tweede form. Men faloOck fien dat alwaett 
mcughelick de tWee vetfchaëillicke êve\vijdeghe AB; C Di mëtter daet oneyn .. 
delick voort te trêC·' , 
ken,datfe evewel met­
te voorfchrevenw ijf. 
lijn overcommé [ou- :F 
den,endaeronderbe­
deckt blijven. Mae!: 
foomen t'punt der 
cruycing 1 hoogerbf '3 
Jcegher brengt dan j{ q $ 
deS fienders oOCtJt F, l) 

oftanderfins dáuilen 'C' 

het oogh fijdeling J­

fielt van 1, alfoo dat 
de rechte lini van F 
tot I, niet evewijdich 
cn waer met AB, t'is "L 'B 
onmeugelickdiewijf-
lijnen' beyde t'làmen C l' 

. op haer vootfchreven .evewi jdeghe te flfn pafferi. Dit foo vedhien wefende, ea 
clatJIlCÎI. fijn [elven ÎJu'ghcdacht voOdlèJ,t,al oft dc,awçe wijflijQcn Al, ÇI,llon. 

B+ dCa 
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lines, even if they are in a different plane, let there be drawn a line OP, parallel 
to AB, but being above the said AB, in a plane other than ABCD, the point 0 
being, as I assume, in AM, and P in LB. Thereafter let there be drawn EP, inter­
secting AK in Q. This being so, it can be seen that just as AM is the image 
of AB, so must OQ be the image of OP. But that the said OQ produced also 
meets in the meeting point K is clear. CONCLUSION. Hence, if parallel lines 
are viewed through a glass that is non-parallel to the parallel lines, and their 
images therein are produced, they meet in the same point of the ray that is parallel 
to the parallel lines; and if the said lines are also parallel to the floor, their 
meeting point comes as high above the floor as the eye; which we had to prove. 

NOTE 

If someone should wish to see in practice, as rus Princely Grace has done him­
self, the contents of the foregoing theorem, he may do as follows: He must draw 
two parallel lines with chalk, or stretched chords or the like on a level horizontal 
ceiling or floor, i.e. situated, as is commonly said, at water-level; which two parallel 
lines are designated by AB, CD; further EF denotes the length of the observer's 
line, on which F signifies the. eye of the observer. Further there stand two straight 
wooden mIers on the parallel lines, as the mIers AG and CH, crossing each other 
in the point I, so that the said point I is situated at the same height above the floor 
as the eye F, so that IK is equal to FE. This being so, he wiU see that the reference 
line Al covers AB, and Cl likewise covers CD. This is so found, however straight 
or inclined those two rulers are placed; nay, even though the vertical from I to K 
should fall not between the two parallel lines, but far beyond them, as in the 
second figure. It will also be seen th at, even if it were possiblein practice to 
produce to infinity the two parallel lines AB, CD, they would correspond with 
the above reference line and remain covered thereby. But if the point of the 
crossing I is brought higher or lower than the observer's eye F, or else the eye 
is placed aside of I, in such a way that the straight line from F to I be not parallel 
to AB, then it is impossible to see those two reference lines covering together 
their aforesaid parallel lines. If it is understood thus and imagined that the two 
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den cnverfchencn in een glas,als voortgbetroeken fchaeuwen van A a. C D, 
, men fiet hoc haeIvergaring gbdJeutl opeenfclvc punt,dals intf~empunt , Coo 
hooch boven di vloer als het oogh. Tfclve bevintmcn oock alfoo {lellende de 
rcghels op' ander vetfchaeulicke linien c\'cwijdich met A B, in platten hooghcr 
oflccgher dan ,'plat A BOC. Van ,lIle wclcke dinghen dcoirfakcn int bove-

"""... (chreven ~ voorfic1 * wifconftelick bewefen fijn. ' , 
liti. 

·4 VER TO oe H. 4 VOORSTEL 

Werende .verfcheydenpartien van verfchaeulickeeve .. 
vvijdeghe linien die mette vloer ooek evevvijdieh fijn • 

. , maer mettet g]a~ onevevvijdich, end' een partie dèr ëvc':' 
vvijdeghen onev~vvijdich:vand'ander: Haer verCcheyden 
facm pUD tcnfij naleven hopçh boven' de glafgront. " ' 

r~~. TeR E G H E v EN.I.aetA Be D EFG HIK,fijn de*gronltcyc1(eningdcS 
deels van een oirdcnllickci llerekte,llebbende in t gbehec1 acht bolwercken :* int 

f;!:p,.biuII. ,rondt befchrijveUek'" vanwclcke dit" ~eel de tweê begrijpt, L fyt l1ánltcyekc';' , 
'Ding,M N glafgront~ diens glas iechthoutkich'op d~ vloe,r, ftrcekt déûrdctwce 
uytêifte pUOlen dct bolwcrcken ',dats ooek eve\,,!jdich mette gtOOiè gordine 

, 1utr'chen beyden, 0 is de 'voet, 0 P lièndermact , c\'ënande fiendêrlij ndi'éJ:>o· 
ven 0 bedacht WOrt rè~thoueklCh öp de vloer: De 'w~llen hebbcri'fes Ii~iem 

'~fltntllo D' eçr~ê' beicyckent bct buytenftedèr * biiytenfcb~ : Van da~ toi{d~~~~ 
, ,li~i is de brcede des t.'cfèhoeyfels: T oue derde is de brè~ede$ bofiwecrs,: Tóue 

, ' vierde IS 4é: breede dés baricx; Totte yijfde isde brccdé des we,ehs op de w~l: To~tc 
{ëftéiSdëbIecdederbin~trchoe: W~~k, áf inde ftanueyckcning L 0~,tli4el: . 

..2. 
. 
S v ! ! 

"y 
-. 
1l 

Eli' 

L m 
,rtclaring .te lien is.ln delè gronditeyckCtiiitgfijri' reven yerfchcydcn panten 
~cvcwijdcghc r:chtc lü:iicn mäéi d'êCIi paruê:óiievewijdidl vand'ander: 

, D'",. 
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reference lines Al, Cl stood and appeared in a glass, as produced images of AB, 
CD, it is seen how their meeting occurs in the same point, i.e. in the meeting 
point, as high above the floor as the eye. The same is also found if the mIers 
are placed on other lines parallel to AB, in planes higher or lower than the plane 

. ABDC; the causes of all these things have been proved mathematically in the 
aforesaid 2nd proposition. 

4th THEOREM 4th PROPOSITION 

If there are. various groups of parallellines, which are also parallel to the floor, 
but non-parallel to the glass, while one group of parallel lines is non-parallel 
to the other, their various meeting points are all equally high above the glass base. 

SUPPOSITION. Let ABCDEFGHIK be the ground-plan of the part of a regular 
fortification, having in all eight bulwarks that can be inscribed in a circle, of 
which this pa~ comprises two; let L be the vertical plan, MN the glass base, 
whose glass, at right angles to the floor, extends through the two extremities of 
the bulwarks, i.e. also parallel to the large curtain between the two; 0 is the 
foot, OP the observer's measure, ~qual to the observer's line which is imagined 
above 0 at right angles to the floor. The walls have six lines: the first signifies 
the outside of the outward slope; from there to the second line is the widtb 
of the slope; to the third is the width of the parapet; to the fourth is the width 
of the foot bank; to the fifth is tbe width of the walk on the wall; to the sixth 
is the widtb of tbe inward slope, which is shown more clearly in the vertical 
plan L. In this ground-plan there are seven various groups of parallel straight 
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D'eedle partie van twelf linicn,te weten fes der groote gordine A,mettt kS des 
firijckweers I, die mette Iinieri van A evewijdich vallen, om datter deel is van 
ecn oirdentlickachthollck: De tweede pàrlie van twelflinien., te weten fc:s des 
ftrijckwcers B,en fes der groote gordine K :Dc derde partie fes évcwijdeghe.van 
C:De \'ierde fes eVe\vijdeghe van D: De vijfJe twelf evewijdeghe van E met F: 
De felk/es evewijdeghe van G: De feveride,fes eycwijdeghc van H. Angaende 
de fes e\ewijdeghe der groote gordine,die evewijdich fijn metter glas M N,haer 
voortghetroeken fchaeuwen en hebben gheen faempunt deur her z voorfteJ. 
noven aldevoorlèhreven Jinien worden de \'erfchaeulicke bedocht even en 
cvC\vi jdeghe mette felve, maer dek foo hooeh boven de vloer, als de ftanney'­
kening L anwijft. SuIcx dartef fijn feven (oOdanighe partien van Iinien, heb­
bende int glas daner rcchlhouckich bedocht worl op de vloer deur M N, feven 
verfchcyden faempunten , wekke hier op de vloer beleyckenrfijn met ~ ,Sj 
T,V,X,Y,foo verrevandeglafgront M N, aUfeintglasdaerafcommen, ie we­
ten Q!l!s faempunt der voorrghelrecken fchaeuwen vande verfchaeulicke bo­
ven A cn I: En R faempunt der voortghetrocken fchaeuwen vande verfc:haeu. 
licke boven B en K,en foo olrdcmlick voort met d'ander. . . 

TBEGHEERDE.' Wymoeren bewijfen dat die feven vcrfcheydenfaem_ 
punten al even hooch boven de glafgronr fijn.· TB E R EY T S E L. Laet ghe­
trocken worden vande faempunteft Q!.n R, twee linien rechlhouckich op de 
glafgronJt,wclckefijn QM,RN. Macrwanr die fijn indefclvevloerdaer de 
ghege\'cn gron tteycken ing in is, en nochtans eygen tlick behooren Ie wefen int 
glas rcchthouckich op de vloer boven den glafgronr M N,foo laet ons deur I'ge. 
dacht nrmen dattcr op M N fillckcn glas llact, en dat de Jinicn ~ , R N, op" 
wacrt ghekeerl worden draeyende op de punten M, N lOt €!atfe fij 11 rechthoull:­
kich op.te vloer int glas. 

TB E W Y S. 
,. Anghefien Q.§empunr is der cvewijdegheri boven A en I;ftaende mettè Iirii 
Q. M rechthouckich op de vloer deurtoereytfd , en dal deur het j voorfie\ het 
1àcmpunr Qioo hooch is boven de vloer als het oogh boven de voet 0, t\vdck 
fooveelisalsOP,foomoet QMeven fijn an OP. En metderghelijekcre­
denen falmen belhoonen R N ooekeven te lijnan ° P, waer deur ooek ~ 
en R Neven fijn,en vervolghens de twee fa~m punren ~ R fijn even hooch 
boven de ,vloer : S'ghelijcx fal ooek bcthoom worden van al d'ander faempun­
ten. TB E S L VY T. Wefende dan verfcheyden parlÎCn van verfchaeulicke 
evewijdeghe liniendie mette vloer oock evewijdich fijn, matr mettet glas on­
cvcwijdich,en d'een partie der evewijdeghen onevewijdich van d'ander: Haet 
,verlèheyden faem punten fijn al even hooch boven de gJafgront,t'welck wy bc. 
wijfenmoeftcn. 

I WE R C KST IC K. JV 0 (> R S T f: t. 

Wefende ghl!gèven een verfchaeulickpunt inde vlocr~ 
t'gIasrechthouckichopdevloer, de voet, en de fic:ndel' ... 
liJn:Sijn fchaeu re vinden. 

PTob'-

I' Voorheelt met 'Wifconilighe wercking. ~btma-o 
mloplTll­

TG HEG H E VEN. Laet A een verfchaeulick punt fijn inde vloer., Bede tione. 
glafgront,diens glas op de vlocr rechthoudticll bc:docht wort, D de voet, ,waer 

°PWJ. 
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Hnes, but orie group non-parallel to the other: the first group of twelve Hnes, 
to wit six of the large curtain A, with the six of the flank I, which are parallel 
to the lines of A, because it is a part of a regular octagon. The second group of 
twelve lines, to wit six of the flank Band six of the large curtain K. The third 
group of six lines parallel to C. The fourth of six lines parallel to D. The fifth 
of twelve lines parallel to E and F. The sixth of six lines parallel to G. The 
seventh of six lines parallel to H. As to the six parallel lines of the large curtain, 
which are parallel to the glass MN, their produced images do not have any 
meeting point, by the 2nd proposition. Above all the aforesaid lines the object 
lines are imagined equal and parallel to them, but each as high above the floor 
as the vertical plan L indicates, so that there are seven such groups of lines, which 
in the glass that is imagined at right angles to the floor through MN have seven 
various meeting points, which are here denoted on the floor by Q, R, S, T, V, X, 
Y, as far from the glass base MN as they are therefrom in the.glass, to wit Q as 
meeting point of the produced images of the object lines that are above A and I; 
and R the meeting point of the produced images of the object lines that are 
above Band K, and thus regularly on with the others. 

WHAT IS REQUIRED. We have to prove that those seven various meeting 
points are all equally high above the glass base. PRELIMINARY. Let there be drawn 
from the meeting points Q and R two lines at right angles to the glass base, which 
are OM, RN. But because these are in the same floor in which the given ground­
plan is situated, and yet should really be in the glass at right angles fo the floor above 
the glass base MN, let us imagine that such a glass stands on MN, and that the 
lines OM, RN are turned up, revolving about the points M, N until they are at 
right angles to the floor in the glass. 

PROOF 

Since Q is the meeting point of the parallel lines above A and I, with the line 
QM at right angles to the floor by the preliminary, and since by the 3rd pro­
position the meeting point Q is as hig~ above the floor as the eye above the foot 
0, which is as much as OP, QM must be equal to OP. And with similar reasons 
it can be proved that RN is also equal 'to OP, in consequence of which QM and 
RN are also equal, and consequently the two meeting points Q and Rare equally 
high above the floor. The same can also be proved for all the other meeting 
points. CONCLUSION. Hence, if there are various groups of parallellines, which 
are also parallel to the floor, but non-parallel to the glass, whilç one group of 
the parallel lines is non-parallel to the other, their various meeting points are all 
equally high above the glass base; which we had to prove. 

lst PROBLEM 5th PROPOSITION 

Given a point in the floor, thc glass at right angles to the floor, the foot, and 
the observer's line: to find its image. 

lst Example, with Mathematical Operatioll 

SUPPOSITION. Let A be a point in the floor, Be the glass base, whose glass is 
imagined to be at right angles to the floor, D the foot, on which we imagine an 
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op wy deur t'ghedacht nemen een fienderlijn te ftaen; evtn' andéfienderm:aet 
D·E, rechthouekiCh op de vloer. Tu. GHEER.DE. Wy moeten dcfchaeu 
des verfehaeulickpunts A vinden. 

TWERCK; 

Ten eerften treek ick vande voet D totindc: gtafgront B C, de vlocrlijn'D F 
foot valt.' uyrghenomc:n dai by aldien de fel"e vloerlijn voortghetrocken \Vier~ 
dc,nict en firecke deur t'gheghevcn verfchaculick punt A, waer af de reden hier 
na verc1aert tàl worden. , 

Ten tweeden vam "loerlijnracckfcl F,de ficndermaet F G rechthouekich op 
de glafgrondt B C,en even anèe fien'dermaet DE. , 

Ten derden, vant ghegheven "crfchaeulick punt A,de Iini A H,evewijdeghc ' 
mette vleerlijn D F. fnyendc de glafgront B C in H, als baer eerfie fne. 

'Ten vierden, de Iini G H, welcke ick hier en int volghende faemlijn n()(m. 
om datfe'int werck der verfchaeuwing daermen evewijdeghen verfchacut als 
1àemlijn is,diensfaempunt G,tn in haer hebbc:ndc'de fchaeuvan AH. 

Ten vijfden,delini vant verfchaeulickpunt A totte voe~ D. fnyende de glaf. 
gront B C in I als tweede fnc. 

Ten feficn, vandetweede fncl,een lini rechthouckiehop deglafgront Be, 
tot datfe de làemlijn G Hontmeet,t~welek fy in K. 

9 ~~ ~ 

F, 
c 

'.X" x 

Dit fao fijnde,içk fc:gh tipunt K de begheerde fchaeu te wefcn desverfchacu;' 
lickpunts A, 't'weIckmë:n aldus verfiaen fal: Genomen dattet platdaer !1efchaeO 
K in is als-int glas,dcur t"ghedacht fcheydelick 'Cy vande vloerJcndracrendc;op de 
gtargtont B C als as;rechthouckich ghefielt worde op de vloer, dat oock fgelijcx , 
overcynde ghefrelt worde rechthouckich,op defelve vloer delini E DJ blijven. 
de t' punt D ,'afr,en commeude Einde locht als Oogh: Twelck foo wefende,ia: 
fegh dat alfdar. het oogh E, t'punt K,en t'vcrfchaeulidc:punt A ~ alledrie in een 
rechte lini fijn,eD daerom K fchaeu van A., ,. ' 

TB J:: R E Y T SE L VAN' T B E W Y s.Wantde bovefchreven fcheydingdes, , 
glas vande vloer deur t' ghedacht • dl1yfier mocht vallen, wyfullen die dadelick ' 
,fcheyde~ als volght: Laetdetwee voorgaende forme~ hierandermael verieyc.' 
,kent worden, doch alfoodatmen deur t'behulp van dobbel papier, de tcycke. 
nUig, die heu I vcdlaet int glas te moeten commen, [dleyden' maat vande' terc:' 
, 'kening 
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observer's line equal to the observer's measure DE, at right angles to the Hoor. 
WHAT IS REQUIRED. We have to find the image of the point A. 

PROCEDURE 

In the first place 1 draw from the foot D to the glass base Be the Hoor line 
DF, in any way, except that if the said Hoor line were produced, it should not 
pass through the given point A, the reason of which will be eXplained hereinafter. 

Secondly I draw from the Hoor-line glass point F the observer's measure FG, at 
right angles to the glass base Be and equal to the observer's measure DE. 

Thirdly, from the given point A the line AH, parallel to the Hoor line DF, 
intersecting the glass base Be in H, as its first intersection. 

Fourthly, the line GH, which I call, here and in the sequel, meeting line, 
because it serves as meeting line in the operation of perspective where parallel 
lines are projected, their meeting point G, and having in it the image of AH. 

Fifthly, the line from the point A to the foot D, intersecting the glass base Be 
in I, as second intersection. 

Sixthly, from the second intersection I a line at right angles to the glass base Be 
until it meets the meeting line GH, which shall be in K. 

This being so, I say that the point K is the required image of the point A, 
which is to be understood as follows. Let us assume that the plane in which 
the image K is situated, as the glass, be in thought separable from the fIoor and, 
revolving about the glass base Be as axis, be placed at right angles to the Hoor; 
that there be likewise placed erect, at right angles to the said Hoor, tbe line ED, 
the point D remaining fixed, and E coming in the air as eye. This being so, I say 
that then the eye E, the point K, and the, point A are all three in a straight line, 
and therefore K is the image of A. 

PRELIMINARY TO THE PROOF. Because the above-mentioned separation in 
tho~ght of the glass from the Hoor might seem obscure, we shall separate them 
in a,ctual fact, as follows: Let tlle two preceding figures be drawn here once 
again, but in such a way that by means of double paper it is possible to separate 

I 

I 

I 
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keninginde vloer, datmen oockdeghegheven fiendermaetD E indevloeralg 

1ienderlijn overeynde mach ftellen draeyende t'glas op den glafgrondt B CaI! 
as,en de lienderlijn op de voet Dj om alfoo t'glas en de lienderlijn beyde recht­
houckich op 4e vloer te connen ftellèn, weléke iek hier necmdadtliekatfoo ~ 
ftelt Ie fijn • 

..A. 

1 
t 

TBEWYS. 

Anghefien t'glas daet 1< in is,en de fienderlijn D E, detir t'btttyt(d nil bey_ 
de rechthouckich op de vloer ftaen ; [00 [cgh ick dat de rechte lini vam oogh B 
deuu'glas tottet verrchaeulickpunt A, t'felve glas deurbooll in K;:llsfchacu vad 
A, t'w elck aldus bethoont WOrt: T'verdocht ftrael van E lOt Gis evewijdicb 
met D F,en D F evewijdich met H Adeilr t'wercx derde lidI, wàer deur E Geve": 
wijdeghe is met HA.. en daerom is G faempunt der vooIlghetrocken [chacll 
vande vcrfchaeulickc H A deur het 3 voorfteJ, wact deur de fchacu van H A inde 
Jàemli;nG H moet fi;n,endaeromisOockde fchacuvan A inH G: Sy is oock 
int oncyndelick plat Llrcckendc deur A E D~ Maer ,'[elve plat fnijt HG in K~ 
daerom K is de ["baeu van A. 

hl ER C K 1'. 
Intwera «rfte lidt is gheli:yt dat de voortgherrocken vlocrlijn D F, niet 

ftrecken en moet deur t'ghegheven punt A: De reden is dalmen anders doen­
de,foo foude int derde lidt het vlocrlijnracckfel F, en d'eerfte glafgtontCne H, aI­
tijt in een felve punt vallen, mettet welcke men openbaerlick tot ~heé:n bdluyt 
engheraeckt: Waer uytnochditvolght: Wanneermen de vlotrlijn DFfoo 
trc;ckt, datlet vloerlijnraeekièl Ceer na valt by d'eerfte glalgrontfue H, het dade-
lick we rek en heeft de meefte fekerhcyt niet,hoe wel datlet in * wUconftich an- 1-:'''''''''' 
tien al een fel VI: is. . ,«4 CG1I{IIIc­

'IIfIOIICo 

Corthe)'1 opt 'Vt1erck. 
Soodcr inde vloer waren tWee ofmeer ghegheven vcrrehaeuJicfre puntc:ft 

gbcljck A, vallende ahfamen in etn rechte lini. men mach corlhcytshal ven de 
lini als AH eerft deur die tWee ofmeer punten treeken, en de decrlijn als D F. 
daer me evewi jdich. op dat de tWee Iinien aIs AH, G H , in clek verfchaeullçk 
funts vinding der fchaeu de felvc blijveo. . 

. a V(J(}r-
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the drawing that is to come in the glass from the drawing in the fIoor, and that it 
is also possible to place the given observer's measure DE erect in the fIoor as 
observer's line, the glass revolving about the glass base Be as axis and the ob­
server's line about the foot D, in order that the glass and the observer's line may 
thus both be placed at right angles to the fIoor, which I here take to be 50 placed 
in actual fact. 

PROOF 

Since the glass in which K lies and the observer's line DE by the preliminary 
are now both at right angles to the fIoor, I say that the straight line from the 
eye E through the glass to the point A pierces the said glass in K, as the image 
of A, which is proved as follows: The imagined ray from E to G is parallel to 
DF, and DF is parallel to HA by the third section of the procedure, in conse­
quence of which EG is parallel to HA, and therefore G is the meeting point of 
the produced image of the line HA by the 3rd proposition, in consequence of 
which the image of HA must be in the meeting line GH, and therefore the image 
of A is also in HG. It is also in the infinite plane passing through AED. But the 
said plane intersects HG in K, therefore K is the image of A. 

NOTE 

In the first section of the procedure it has been said that the fIoor line DF 
produced should not pass through the given point A. The reason is that, if we 
did otherwise, in the third section the.floor-line glass point F and the first inter­
section H with the glass base would always fall in the' same point, by which 
means we clearly do not reach any conclusion. From which also follows this: 
when the fIoor line DF is so drawn that the fIoor-line glass point falls very close 
to the first intersection H with the glass base, the practical procedure does not 
have the maximum of certainty, although mathematically considered it is all one. 

Abridgement ot the Procedure 

IE there are in the fIoor two or more given points like A, all falling in a straight 
line, one can for brevity's sake draw the line as AH first through those two or 
more points, and the fIoor line as DF parallel thereto, in order that the two lines 
as AH, GH may remain the same in the finding of the image of any point. 
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2 . Voorheeft * i~ych~·fjerckeltck. 
opmu;one. 

Wanneermen de fehaeu ,'an een vèrfchaeulickpqm , niet cn teyekent in een 
befonder plat als glas,maer inde vloer feJf,ghelijck hier vooren,om t'bewijs wil­

Ma,"""'- Ie '* wifeonfielick gedaen is, en datter veel punten te verfehaeuwcn waren, haer 
rjç~, fehaeuwen fouden mette verfehaeulieke punten ~ en ander linien der weràing 

feer verduyfiert worden: Om t\velck te voorcomen , wy fullen nu verclaren 
hoemen inde dadelieke verfehaeuwingdie fchaeu teyekentop een b(fonderplat 
als glas. . Tc HÉ G HE VEN. . Laet lot defen eynde A an.dermael een veI­
fehaeulick pUnt fijnindevloer,B ede glaCgrondt, diens g1asopde'vloer recht­
houckïch bedocht wort, D de voet,waet op wy deudgedacht nemen cCl1Jicn- . 
derlijn te fiaen, even aride fiendermaet DE, wc1cke iienderlijn ghelijckt'~)as 
ooekrechthouckichopdevlo<;Iis~ TB E G HE E RD E'. Wy moeten de fehaeu 
des punts A vinden. . 

TBEREYTSEL VANT TvyéHWERCKELICk WERCK. lek treek: 
vande voet D,tot inde glaCgrom Be, de vloerlijnD F foot yalt, uytghenomen 
dat by aldien de fel ve \' loer lij n yoongetrocken wierde, nict en firecke .deur t' ge­
gheven verfehaeuliek punt A, en verlang de lêlve vloerlijn op beyden fijden 
verre ghenouch , om daer op de vol gh ende \verckin g te eonnen doen. Daer ua 

11""ologum. treek ickop een ander plat int weJck als glas iek dc [chacu begheer,de verborgen 
lini G Hals glafgront,daer in leycken~ndet'puntI,als *lijcktlandichmct F,dacr 
na de "erborghen lini 1 Krechthouckich op de glafgrom G 1, en alfoo dat de 
felve 1 K als iiendermaet int glas, even fy ande ghcghcven iiendermact D I; 
Daer na fy de fçlve fien~eq1laellK vcne ghcnouch vooltghetIOden. 

Artirulo,. , 

:BoL 

;(D 
/1» . 

Dit bereytfel aldus eens gbdlelt lijnde,\Vy fullen nu ,'erdaren deur dit ghe­
gbeven yerfchaculick punt A inde vloer,hoe de fchaeuwcn van alle gheghcvcn 
verfehaeulicke punten inde vloer, gheteycként WOlden int glas, en dat deur fes 
~leden. 

Het luych"lJfjerckelick 'Vl1erck. 
Ten eerften fieI ick d' cen voet des paffers int ghegheven "erfchaeulick punt 

A~ d'ander inde verlangde vloerlijn D F, al[oo dat de veidochte rechtè lini van 
d'ccn 
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2nd Example, hy Mechanica! Opera/ion 

When the image of a point is not drawn in a special plane as glass, but in the 
floor itself, as has been done mathematically above for the sake of the proof, and 
when there are many points that have to he drawn in perspective, their images 
would be greatly obscured by the points and other lines of the operation. In 
order to prevent this, we shall now explain how in practical perspective that 
image, is drawn on a special plane as glass. SUPPOSITION. To this end let A 
again be a point in the floor, BC the glass base, whose glass is imagined at right 
angles to the floor, D the foot, on which we imagine an observer's line, equal 
to the observer's measure DE, which observer's line, like the glass, is also at right 
angles to the floor. WHAT IS REQUIRED. We have to find the image of the 
point A. 

PRELIMINARY TO THE MECHANICAL PROCEDURE. I draw from 
the foot D to the glass base BC the floor line DF, in any way, except that, if the 
said floor line is produced, it should not pass through the given point A, and I 
produce the. said floor line at either end far eoough to enable the following oper­
ation to be applied to it. Thereupon I draw in another plane, in which as glass 
1 require the image to be, the hidden line CH as glass base, marking therein the 
point I as homologous to P, thereafter the hidden line IK at right angles to the 
glass base Cl, and in such a way that the said IK, as observer's measure in the 
glass, be equal to the given observer's measure DE. Thereupon let the said ob­
server's measure IK be produced far enough. 

This preliminary having thus been given, we shall now set forth by means 
of this given point A· in the floor how the images of all given points in the floor 
are drawn in the glass, such in six sections. 

Mechanical Procedure 

In the first place I put one leg of the compasses in the given point A, the other 
in the floor line DP produced, in such a way that the imagined straight line from 
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d 'een voet des paiIèrs tot d'àrtdet, uyter oogh ten nadien by rechlhouckicli 
comt op defe!\'e \'c!r1angdevlocrlijn D F,en.blijvende daI1 dien voer op A onbc:­
weeghliek,mcn bcfchIijfr met d'ander een verborghen booghskcn, t'wclckge­
rakende die verlangde vloerlijn D F fonder fnyen, iek heb op den paff~r de be-
gheerde langde. .. .. _ 

Ten tweedcndepafi'cr foowi;t open blijvende ,ick (lel ~rcen voet inde ver­
langde vloerlijn D-F,d'ander jndeglafgfon~ B C,cn alfoodal de lini mffchen die 
tweevoetcn des paffi:r$, wee!om uyterooghrechthouekieh eODlmeopdever­
langde vJoerlijn D F,dat vcrfouckende met een verborghen boogh~kenalfvoo­
ren,en d'àilder voet valt dan by voorbeeltan L,als eerfie fne. 

Ten derden neOllick mette pailh de langde vam vloerJHnracekid F,tor d' eer­
fie fne L,cn breng die van des glas vloerlijnraedCcll,na G indcglafgront, wele­
kc: valt neem ick tot M ,als cerfic fne. 

Ten vierden treek kk de verborghen faemlijn vant faempunr K, tot d'eerfte 
foeM. 

Ten vijfd.eh legh ick een rechte reghel op de voet D, en t'verfchaeullekpunt 
A, \Vclcke~éghcllnyende de gla(grom B C in N als tweede fne,neem dan mette 
pafièr dd~ngde v3nde fclve tweede fne N, rottet vloer li, nraeekfel F. 

Ten lè(tenftel ickdan d'een voct des pa{fc:rs indevcrIangdc fiendermact IK, 
d'ander inde faemlijn KM, maer alfoo dat de bedoehte lijn tu{fehen de twee:: 
voeten des patlèrs, uyter <>ögh rechthouckich valle op de\'erlangde ficnder­
maet 1 K, my velfs:kercndc met te beCchrijveneen vcrborghen booehsken inde 
verlangde 1 K, als int eerfte lidt, en-d'andel \lOei valt dan i:lde faemlijn K M ;an. 
neérn ick, 0, voor beg heerde fchacu. Waeraf l'be\vijs deur t'voorgacnde bewijs 
Ges 1 voorbeeJtSopenbaer is. t'BE S L V \'r. Wefende dan. ghcgheven een 
verfchaeulickprim inde vloer,t'glas rechlhouckich op de vloer~deYoei~ cn Gen­
dedijn, Wy hebben dcfchaeughevonden,na deneyfch. 

2. \VERCKSTVCK. 6 V OO'R STE L. 

Wefende ghegheven een verfchaeullckpunt boven de_ 
vloer indeJoch t, t'glas recluhouckich op de vloer,devoet~ 
cn ficnderlijn:Sijn fchaeu te vinden. 

i V oorheeltmtl t:Vf1iflollnigheV1JerckitJg~ Mat5_ 
l;cJ ~fJtr4-

T GHE G}nV1N~LaétAceD pUtltfijllindc vloer, waet opverdoeht wort fIIlÎOIU. 

een rechte lini te fiaeneven aD B C;cn recluhouckichopdefelvc, waer afhet: 
opperfte puntiU'\'czfchaeulickpuot boven de vloetinde locht: Voort fy DE de 
glafgront, diens glas op de yloer rechthouckich bedoch t wort, F de voet, waer 
opwydeUEt'gbcdachtnemeneoofienderlijn teftaen, even ande· fiendermaet 
F G,reehthouckich:opde vloer. TB E G H tI.-R. D.E. Wymoeten de fcbaeu 
des vertèhaeuli,kpuntsvindco, dats va» t'Llytedleder lini op A,even an B e,en 
Jechthoucltichop de vloer. 

C TVVERCi:. 

j 
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one leg of the compasses to the other comes, to the eye, approximately at right 
angles to the said floor line DF produced, and while this leg then remains motion­
less in A, with the other a hidden arc is described, and this meeting the floor line 
DF produced without intersecting it, I have the required length between the com­
passes. 

Secondly, with the compasses remaining open at the same width, I put one leg 
in the floor line DF produced, the other in the glass base' Be, and in such a way 
that the line between .those two 'legs . of the compasses again comes, to the eye, at 
right angles tothe floor line DF produced, testing this with a hidden arc as hefore; 
then the other leg will, for example, fall in L, as first intersection. . 

Thirdly I take between the compasses the length from the floor-line glass point 
F to the first intersection Land transfer it from the floor-line glass point I to G 
in the glass base, wliich I assume to' fall as far as M, as first intersection. 

Fourthly I draw the hidden mee"ting line from themeeting point K to the first 
intersection M. 

Fifthly I put a straight ruler on the foot D and the point A, and' this ruler 
intersecting the glass base Be in N as second intersection, I then take between 
the compasses the length from the said second intersection N to the floor-line 
glass point F. 

Sixthly I then put one leg of the compasses in the observer's measure IK pro­
duced, the other in the meeting line KM, but: in such a way that the imagined 
line between the two legs of the compasses shall fall, to the eye, at right angles 
to the observer's measure IK produced, testing this by describing a hidden are 
on IK produced, as in the first section; the other leg then coincides with the 
meeting line KM; I assume: as far as 0 for the required image. The proof of 
which is dear from the foregoing proof of the lst example. CONCLUSION. 
Hence, given a point in the floor, the glass at tight angles to the floor, the foot, 
and the observer's line; we have·found the image, as required. 

2nd PROBLEM 6th PROPOSITION 

Given a point above the floor in the air, the glass at right angles to the floor, 
the foot, and the observer's line: to find its image. . 

1 st Example, hy Mathematica/Opera/ion 

SUPPOSITION. Let A be a point in thefloor, on which is imagined a straight 
line equal to Be and at right· angles thereto, the uppermost' point of ",hich is· 
the object point above the floor in the air. Further let DE he the glass base, 
whose glass is imagined to he at right angles to the floor, F the foot, on which 
we imagine an.observer's line, equal to the observer's measure FG, at right angles 
to the floor. WHAT IS REQUIRED. We have to find the image of the point, i.e. 
of the extremity of the line on A, equal to Be, and at right angles to the floor. 
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TW ERe K • 

. Ten eer6en treekIck v1ndc "oct F totinde glargrontD E, dcyloerIi;n FH 
fqO[ vah,uYlghenomen dar by aldien de fdve vloerlijn "oOrighelroçkt'n wier. 
de, niel en iheckedeur t'ghcgheven punt A, om dcredenen int S. \'~dle1vcr_ 
daert. '. 

1 en twc:c:den , vant vlóerlijnraeckfel H ,de fiendermact H I, l'te~thoue~ich 
op de glafgrondr D E,en cven onde licndérmaet F G,fu1cx dat 1 is fac:rnpunt: 

Tenderden, vant gheghl \'cn punt A, dc:1ini A~, e\'cwijdcghè mcu~ vtoer-
lijn HF, filyende de glafgront DEin K, als ecrije fne. . . . 

. Ten vierden, K i. even andegheghc\"cn Be, c~ rc:chlhouëkiçh op de star. 
grondt L> E. . . 

Ten vijfden,de faemlijn I L. 
: . Ten fefien,dcJini'\'ant ghegheven punl A;IOUC voer F,fnyen~ dcglafgronc 

. DEinM,alslweedcfne. . 
. -Tenfevcnden, v;Inde tweederne M, een Iini I'tehthouckichopde glafsroDt 
: DE, tot dalfe.dcJaemlijn I L onullbet,t'wclck fy in N. '. . 
': pit foo û)ndc,.içk fegh- N de begbccrde fchacu te wcfen des gbeghcvcn vu • 

. khaeu!iekpurits, (wtlçkmen aldusvcrfiaen fal: GtlCnomen cb.trct plat dacrdc 
fCllaeu N in js,alsiiu.glas,dtur t'gedacht fèheydcHckfy vandcvloc:t~ndrocycn­
de 9P de glafgn>nt DEals as, re.chtbo.l1ckichgcftelt. warde op de vloer, dal OOI!/c 
fghelijcx ovcreYllde gheLleit worde rceh thouekicftop de fcl vc vloer,de Iini FG. 
blijvende I'pum F vaLl,en commende G inde locht als oogh : Daer na opr puut· 
A,cen lini even an R C,me rechlhouckich opde vloer/ulcx dartet oppcrLlc van 
dien l\-erlèhaeulick pUnt bedjet. T'wekk foo wefende. iek fegh dat alfdan het 
oógh G.I'punt N, en dat \"crCchaeulickpunr, alle drie in een I'tchtc liDi fijn, en 
daeromNdcbegheerdefchaeu. TBIREYTSIL VAN TBEWYS. Want 
de boveCchreven fcheyding des glas vande v lOCI deur t' ghcdacht duyLler mocht 

vallen. 
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PROCEDURE 

In the first place 1 draw from the foot F to the glass base DE the floor line 
FH, in any way, except that, if the said floor line were produced, it should not 
pass through the given point A, for the reasons advanced in the 5th proposition. 

Secondly I draw from the floor-Iine glass point H the observer's measur~ Hl, 
at right angles to the glass base DE and equal to the observer's measure FG, in 
such a way that I is the meeting point. 

Thirdly, from the given point A the line AK, parallel to the floor line HF, 
intersecting the glass base DE in K, as the first intersection. 

Fourthly, KL equal to the given line Be and at right angles to the glass 
base DE. 

Fifthly, the meeting lineIL. 
Sixthly, the line from the given point A to the foot F, intersecting the glass 

base DE in M,· as the second intersection. 
Seventhly, from the secohd intersection M a line at right angles to the glass 

base DE until it meets the meeting line IL, which shall he in N. 
This being so, I say that N is the required image of the given point, which 

is to be understood as follows: Let us assume th at the plane in which the image N 
is situated, as the glass, be in thought separable from the floor and, revolving 
about the glass base DE as axis, be placed at right angles to the floor, that there 
be also in the same way placed erect, at right angles to the said. floor, the line 
FG, the point F remaining fixed and G coming in the air as eye; upon this, in the 
point A a line equal to Be, also at right angles to the floor, in such a way that the 
uppermost point thereof designates the object point. . This being 50,· I sar that 
then the eye G, the point N, and that object point are all three in a straight 
line, and therefore N is the required image. PRELIMINARY TO THE PROOF. 
Because the above-mentioned separation in thought of the glass from the floor 
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VAND! VERSCUAÈVwtNG. 
vallen, wy CUlIen' die: dadelickfchcyden alsvolght:Laet de twee voorgaendt fot·, 

" men hier andermac1verrcyckentwordcn, doch alfoo darmen deur t'behulp 
, 'van 'dobbel papier, de teyckeriing di~ heur vcrfiaet int glas te moctencommtn:. 

fcheydenmachvande teyckenîDgiDde vloer, datmenoock de gheg~even fien. 
: .', 'dermaet F G,indevloer,overeyndc mach'fiellen als fienderlijn;en fg.helijcx een 

lini op A,even aD B e,als A 0, draeyendet'glas op de glafgrondt DEals as ,en 
\.\ defienderlijn F G op de voet Fi en A 0 opt pum A,om alfoo t'glas,fiendcrli;n; 

cn lijn A-O, rechthouckich op de vloer teconnen fiellen, welcke ick hier neem 
dadelick alfoo gheftelt te fijn.' , 

c c 

, TB EW YS. 

Anghefien t1glasdaer Nin is,de fienderlijn F G, en de lini A 0, deutt'bc!­
reytfel nu alle drie rechthou~ch op de vlocr fiaen ,foo fegh ick dat de rechte 
liDi v~m oogh G, deur I'glas lottet\'erfchaeulick pum 0 , t'{èh'c glas demboort 
inN, alsfchaeu van 0, t\velckaldus bet hoont wort : T"erdocht firael \'an G 
tot I,is evcwijdich met F H,enF H evewijdich met A 1< deur t'werex derde Jidt, 
cn A K mette verdoch Ie 0' L. waer deur G I mette verdodlte 0 L e\'ew i jdich 
is, en daetom is I faem l'unt der voorrgherroeken fchaeu vande "erfchaeul iek': 

'LOdeurhet 3 \'oorftel, waerdeur defehaeu van L Oinde facmlijn I L moet 
lijn, en daerom is oockde fehaeu van 0 in I L: Sylsoock int oneyndelick plat 
ll:reckendedcur AFG,macrt'fdve platfnijt lLin~, dacroIil N is dcfchacu 
vanO. 

Corthe)1 opt 'Vt?erck. 
Soodcr inde vtoer waren twee of Meer gheghc:ven punten gnc1ijck A, \'al. 

lende altfamen in een rec~te Iini, men mac~ cortheyrshalven de lini als A K~ 
,cerft deur die tw« of meer punten trcèken, en de vloerlijn als F H daer mc:cve .. 
wijdich> op dat d'ander linien als K L,al vallen inde felvc KL, of.in hac:! vet. 
iangde. . 

:1 Voorheelt met * luych'Vi?crckelickcwercking, 

. Om atfukke redenen als int s voorfiel befchteven is een z voorbeelt met 
tuydlwerckclkke weldQog~. foo WOlt hier e~ dcrghclijeke rw~ede voor bedt 

C 20 ghcftclt 

M"r,., .. itl 
"itr4l1_~ 
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might seem obscure,.we shall separate them in .actual fact, as follows: Let the two 
foregoing figures be drawn here once again, but in such a way that by means 
of double paper it is possible to separate the drawing that is to come in the glass 
from the drawing in the floor, and that it is also possible to placethegiven ob­
server's measure FG erect on the floor aS observer's line; and likewise a line on A 
equal to BG, as AO, the glass revolving about the glass base DE as axis, and the 
observer's line FG about the foot F, and AO about the point A, in order that 
the glass, the observer's line, and the lineAO may thus be placed at right angles 
to the floor, which I here assume to be so placed in actual fact. 

PROOF 

Since the glass in which N is situated, the observer's line FC, and the line AO, 
by the preliminary, are now all thrèe at right angles to the floor, I say that the 
straight line from the eye C through the glass to the object point 0 pien:es the 
said glass in N, as image of 0, which is proved as follows: The imagined ray 
from G to I is- parallel to FH, and FH parallel to AK by the third section of the 
procedure, . and AK to the imagined line OL, in consequence of which Cl is 
parallel to the imagined line OL, and therefore I is the meeting point of the 
produced image of the line LO by the 3rd proposition, in consequence of which 
the image of LO must be in the meeting line IL, and therefore the image of 0 
is also in IL. ~t is also in the infinite plane passing throughAFG, but the said 
plane intersects IL in N, therefore N is the image of O. 

Abridgement of the Procedure 

If there be in the floor two or more given points like A, all falling in a stèaight 
line, the line as AK may for brevity's sake first be drawn through those two or 
more points, and the floor line as FH parallel thereto, in order t~at the other 
lines as KL may all fall in the said line KL, or in KL produced. 

2nd Example, by Mechanical Operation 

For the same reasons for which in the5th proposition a 2nd example by me­
chanical operation has been described, a similar second example is here given. 
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gheaeIt. TGHEGHEvEN. Laet i\andermael een punt fijn inde vloer, 
waerop verdocht WOIt een rechte lini te' fiaen even an Be, en rechthouckich 
op de felvevloer ,waer af het opperfie pUlH, is t'verfchaeulickpum boven de 
vloer inde locht, voort fy DE deglafgront,diens glas op de vloer rechthouekich 
bedocht wort, F de voet, waer op wy deur t"ghcdacht nemen een fienderlijn te 
flaen,even ande fiendermaet F G rechthouckich op de v,loer. ' 

TB E G H EER 0 E. Wy moeten de [chaeu des verfchaeulickpunts vinden, 
dats t'llyterfiepuntder Iiniop A,even an B C, en rechthouekÏch op de vloer. 

TB ERE Y T S E L V A N T T V Y eH W ER C K ELI C KWF. ReK. Hoc wel 
dit bereytfc1 t'eenemaelis gheJijek t'bereytlèl vam tuyehwerekeIiek werek des 
j voorficls, nochtans om datterwat verfeheydenheyt inde beteyekcnendc let­
ters valt, en dattet daer beneven dient om inde dadclicke yer[chaeuwing na te 
volghen, [00 [uilen wijrmeei:der c1aerhcyts en gheriefshalven, andermael int 
langhe befehrijven als volght: lek treek v:lnde VOI;( F , tOt inde glafgrondt D E. 
de vJoerlijn F H foot vaIr, uyrghenomen dat by aldièn de feIve vloerlijn voort­
ghetrocken wierde,niet en fireekedcur t'gheghexcn punt A, en verlang de felvc: 
vloerlijn op beyden fijden verre ghcnouch, om daer opde volgende wercking 
teeonnendoen: Daer na treek jek op een ander plat int wekkalsglas ick de 
,[ehaeu begheer,de verborghen lini I K als glafgrom, daer in teyekenende t'punt 

Romologrlm. L als * lijekllandich met H, daer na de verborghen lini L M, reehthouckich op 
, de glafgrom I K, en alfoo dat de fc\veL Mals fiendermaetint glas,even fyande 

ghegheven fiendermaet F G : Daer na fy de felve fiendermaet L M verre ghe­
nouch voortghetlocken. ' 

c 

, \ 

p.f············~······.. ~ 
.................. .1.-11. 

.. C)· .. · .......... · .... ···· .......... i .. ·.K,· 

_ Dh bereytfc1 aldus eens gbeLldt lijnde, wy rullen nu verdaren deur dit ghe­
,gheven verfchaeulkk punt boyen de vloer inde 10Ght, hoe de fchacuwen vaa 
alle ghegheven verrchaeulieke punten boven de vloer inde locht ghete)'ckenc 
worden int glas, en dat deur feven leden. . , 

Het tUlc/n;1Jerckelick~erck. 
. . Ten eerLlen nel ~~ d'een voet des pafièrs irit ghégheven punt A, d'ànder in. 
de verlangde vlocrll)n F H. alroo dat de veldochte rechte lini van d' een voet des 

pa1fcrs 
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SUPPOSITION. Let A again be a point in the floor on which a straight line is 
imagined, equal to BC and at right angles to the said floor, the uppermost point 
of which is the point above the floor in the air; further let DE be the glass base; 
whose glass is imagined to be at right angles to the floor, F the foot, on which we 
imagine an observer's line, equal to the observer's measure FG, at right angles to 
the floor. 

WHAT IS REQUIRED. We have to find the image of the point, i.e. the ex­
tremity of the line on A, equal to Be and at right angles to the floor. 

PRELIMINARY TO THE MECHANICAL PROCEDURE. Although this 
preliminary is altogether similar to the preliminary to the mechanical procedure 
of tbe 5tb proposition, yet, because tbere is some difference in the referenee 
letters and because in addition it serves for imitation in practical perspective, we 
shall again describe it at length for the sake of greater clarity and convenience, 
as follows: I draw froni. 'the foot F to tbe glass base DE tbe floor line FH, in 
any way, except that if the said floor line were produeed, it should not pass 
through the given point A, and I produee the said floor line at either end far 
enough to enable the following operation to be applied thereto: Thereupon I 
draw in another plane, in which as glass I require the image, t.he hidden line IK 
as glass base, marking therein the point L· as homologous to H, thereafter the 
bidden line LM, at right angles to the glass base IK, and in sueh a way that the 
said line LM as observer's measure in the glass be equal to the given observer's 
measure FG. Thereafter let the said observer's measure LM be produced far 
enough. 

This preliminary having thus been given, we shall now set forth by means 
of this given point above the floor in the air how the images of all given points 
above the floor in the air are drawn in the glass, sueh in seven seetions. 

Mechallièal Procedure 

In the first place 1 put one leg of the compasses in the given point A, the 
other in the produeed floor line FH, in such a way that the imagined straight 
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,patJ"erstotd'ander ;uyter oogh ten nadIen by reehthoudtiehcomtopde felve 
verlangde vloerlijn F H,en blij vende dan d'een voetop A onbeweeghliek,inen 

. bcfehrijfr met d'ander een verborghenbooghsken t'welck ghc:rakende de vet-
langde vloerlijn F H feinder fnyen, ick heb op den paffer de begheerde langde. 

Ten tweeden de pairer foo wijt open blijvende, iek field'een voet inde ver. 
langde vloerlijn F H,d'anderindeglafgr011t DE, en alfoo dat de lini tuffehen dë 
twee voeten des pafièrs weerom uyter oogh reehthouekieh eomme op de ver­
langde vloerlijn F H, dat verfouckende met een verborgen bOOghsken alfvoo­
ren;en d'ander voet valt dan by voorbeeh in N,als eerfie fne, 

Tenderden neem ick mette pafièr de langde van t'vloerlijnràeekfel H, tot 
d'eerfie [ne N, en breng die van des glas vloerlijnraeckfcl L na Linde glargronr. 
welcke vair neein iek tOt O,als eerfiefne, . . .' 

Ten vierdèn treekick van d'cerfie fne O,dcverborghenliniO P.reehthoue~: 
kich opde glafgroGt 1 K, en even ande ghegheven hooghde B C •. 

Ten \'ijtden treek ick de verborghen faemlijn vant'[aempunt M tötP~ 
, Tenfefknkghickeen rechtereghelopdevoètF,en i'ghegheven punt A" 

welcke reghepnyènde de glafgrondt 0 E in ~s tweede fne, neem dan mette 
paffa de langde vande fel ve tweede fne Qt0ttet vloerJijnraeckfel H, . . 

Ten fevenden fiel ick dan d'cen voet oes paffers inde verlangde ficndermaet' 
L M,d'Jnder inde faem lij n MP, maer alfoo qat de bedochte lini tuffi:hen de 
twee vocten des paffers, uyter oogh rechthouekich valle op de verlangde fien~ 
dnniact L M, my verfekereilde met te befehrijven) een verborghen booghC­
kl' n inde ver langde L M. als in teerfie lidt,en d' ander voet vah dan inde faemli j n 
M P,an,neern iek R, voor begh~rde fehaeu, waeraf ['bewijs deuu'voorgacn­
de bewi;sdes I vOoroeelts van dit vöorfielopenbaeris, Tli E S L VY i'. We-. 
lend~ dan gheghcveneen verfehaeuIick punt boven de vloer inde locht, t'glai 
rcchthouekich op devIcer ; de voet .en fienderIijn; wy hebben de febaeil ghe-, 
\'C)ÜdeUlla den eyfeh.' ' 

Tot hier tce fijn bcfchrëven de voorfieIien van t'vinden des fchaem eensver~ 
(chaeuHckpums, aJwaer het glas rechthouckieh cp de vlO(!r was, maer de vol­
ghellde twee voorfiellen fulIen dienen tottet vinden des fchaeus eens vc:rfchac:u. 
lkkpums, aIwaer (glas fcheefhcuckich cp de vloer fallijn. . 

5 VERTOOCH. 'I VOORSTEL. 

Draeye:ndet'gläs op de glafgroildt, aIs as,eil defien" 
derlifn op de voet, alfoo datfe altijt * evevvijdich blijftP4rllllt/4,; 
van een lini die intglas opdè glafgrondt rechthoutkidi 
is:De fchaeu eens vetfchaeulickpuil ts inde vloerbIljfc int 
gla~ aIcij tOp een felveplaets. . , 

TG HEG H E VEN. Laet int bereytfe1 van t'bewijsc,fes S voOi'ileis • he~ glas 
BeG ,en de fiender lij n 0 E, berdë overeyride ghefielt worden rechthouèkich 
cpdevloer,en alfdanfalK,defchaeu lijn des \'erfchäeulickpuntsA;'ghéfien 
vam oogh E, gheJijcl:: daer b~efen is: Dáer na fy, ,'glas neerw,aCrt ghedracyt~ 
t~t dat tet op de v loer ,een houek maeckt even an defen houek L M N: En deJge~ 
llJcx fr cock ghedaen mcttc fienderlijn D E~. fuld datfc evewijdich blijft,roet 

C ~' IK .. 
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line from one leg of the compasses to the.other comes, to the eye, approximately 
at right angles to the said produced floor line FH, and while one leg then 
remains motionless in A, with the other a hidden arc is described, and when this 
meets the produced floor line FH without intersecting' it, I have the required 
length between the compasses. 

Secondly, with the compasses remaining open at the same width, I put one leg 
in the produced floor line FH, the other in the glass base DE, and in such a way 
that the line between tpe two legs of the compasses again, to the eye, comes at 
right angles to the produced floor line FH, testing this by means of a hidden arc 
as before, and the other leg will then, for example, fall in N, as first intersection. 

Thirdly, I take between the compasses the length from the floor-line glass 
point H to the first intersection N and transfer that from the floor-line glass 
point L to I in the glass base, which lassurne t~. fall as far as 0, as first inter-
section. . 

Fourthly, I draw from the first intersection 0 the hidden line OP, at right· 
angles to the glass base IK and equal to the given height Be. 

Fifthly, I draw the hidden meeting line from the meeting point M to P. 
Sixthly, I put a straight mIer on the foot F and the given point A,.and when 

th is ruler intersects the glass base DE in Q as second intersection, I then take 
between the compasses the length from the said second intersection Q to the 
floor-line glass point H. 

Seventhly, I then put one leg of the· compasses in the produced observer's 
measure LM, the other in the meeting line MP, but in such a way that the imagined 
line between the two legs of the compasses shall, to the eye, fall in the produced 
observer's measure LM, testing this by describing a hidden arc in the produced 
line LM, as in the first section; the other leg will then fall in the meeting line 
MP, I assume at R as required image, the proof of which is clear from the fore­
going proof of the lst example of. this proposition. CONCLUSION. Hence, 
given a point above the floor in the air, the. glass at right angles to the floor, 
the foot, and the observer's line, we have found the image, as required. 

Up to this point have heen described the propo~itions of the finding of the 
image of a point where the glass was at right angles to the floor, but the' next 
two propositions will serve to find the image of a point where the glass' will be 
at oblique angles to the floor. 

5th THEOREM 7th PROPOSITION 

If the glass revolves about the glass base as axis, and the observer's line about 
the foot, in such a way that it always remains parallel to a line which is in the 
glass at right angles to the glass base, the image of a point in the floor remains 
always in the same place· in the glass. 

SUPPOSITION. In the preliminary to the proof of the 5th proposition let the 
glass BeG and the observer's line DE both be placed erect at right angles to the 
floor, then K will he the image of the point A viewed by the eye E, as has 
there been proved. Thereupon let the glass he revolved downwards until it 
makes with the floor an angle equal to the angle LMN shown. And let the same 
also b,e done with the observer's line DE, in such a way that it remains parallel 
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J K,dat is, als int "corftel ghefe)'t \Vort. evcwijdich met een lini dieintglas op 
deglafgront rechthouckichis. TBEGHEERDE. Wymoeten bewijfendat K 
jn die laetfte gheftalt,fchacu blijft des verfchaeulickpums A, en dat inde felvc: 
plaèts vant glas, te Weten danet ftrad vant oogh E tOl A,ftrecken fal deur K. . 

. TB F. R E Y T S F. L. Om niet duyftetlick te [preken van verdochte linien inde 
locht, foo laet defe 0 P,beteyckencn die ficnderJijn DE, a)ife rcchthouckich 
fiaet op de vloer,dats hier rechthouckich op 0 ~s vloerlijn,in plaets van gin­
fievlocrlijn D A, en dcfe R S,rechthouckich opde felve vloerlijn 0 Q, beduy. 
de die lini! Kint glas rechthouekich op die vloerlijn D A; Voort fy defeQ.!.n' 
plaets vant verfchaeulickpunt A, en P Q& het {had, dcurbootende t'glas R S 
in S, als [chaeu van <4?hefien uyt het oogh P. Na dces eerfte ftelling [y ghe. 
daen de tweede ,te weten 0 P l1eerwaett ghedracyt , foo dattet oogh P ghecom .. 
men fy tot T,fulcx dat den bouek T 0 <h... 
even is anden ghegheven houek L M Ni 
Voort fy ghetrocken het ftrael T QlPacr p . 
naR V ,evewijgcghe mctO T ,tot datfe ~ 
gheraeckt T<t:.-Twelck foo fijnde, ick . IS' 
fegh de lini R V , even te vallen an R S,. rr. . 
waeruytwijderfal volghcn en bethoont ~ 

'worden, t'ghene in dit voorftcl bewefen 0 :R 'h 
moctfijn. 

TnEWYS. 

Tis kennelickdat ghelijck inden drie­
houek 0 P ~ de lini 0 P tot R S, alfoo 
Q.9 tot Q..R: Ende ghelijck inden drie- . . 

. . houek 0 T ~de Iini 0 T ~o.t R V,alfoo Q 0 tot Q] :Sul~x~at de tWcelin~m 
l'ropGl'tlf/lld. 0 P,RS,en ooek de twee bnten 0 T,R V,met twee lelfde lInten * everedemcll 

Jes. fijn,en daerom oock met malcandereveredcniCh, dat is ghelijck 0 P tot R S. 
l,,"'trfom alfoo 0 T tot R V: En deur '* verkeerde overanderde reden, ghelijck 0 T lOl' 
./"",.>11 0 P, a}foo R V tot R S: Maet 0 T is even met 0 P, dacrom R V is oock even ,._em. met R S: Sulex dat de fiegderIijn 0 Pghedaelt tot OT, en "glas as oock foo . 

vecl dats tot R V,foo firecket ftrae1 T ~eur t'fclve pUnt des glas , te weten V. 
daet het ftradPQ.deurfireekte', tewetendcurS, want Sen Vbedien des glaS 
felfde punt, overmidts R S en R V cve lanck fijn, en vervolghcns de fchaeu des 
verfchaeuliekpunts Q,., en verandÇ1 int glas heur pJaets niet:.Macr V js hier jn 

. fulcken ghedaente als ghinder K inde tweede ghefiaIt, deur t' gbcgeven, daerolll 
K blijft in dic tweedegheftalt fchacudes verfchaeulick punts A, en dat inde fel. 
,'e plaets vant glas. . TB E S L YY T. Draeyendcdan t'glasop de glafgrondtals . 
aS,cn de ficnderlijn op de voet, aIfoo daûealtijt cvcwijdich blijft van een lini die 
jnt glas op de glafgrondt rechthouckich is: Dc fchaeu eens \'erfehaeulick punts 
inde vlocr,blijft iot glas alti;t op een felve plaets, ,'welck wy bewi;fen mocLl:en. 

VERVOLGH. 

. Hier ,boven hethoont lijnde dat wanneer t'glas enfienderHjnC\'ewijdidi 
draeyen inder voughen alfvooren, dat alfdan het ftrac1 van E tot A altijt deur K 
llreckt;daer uyt voJght datte! glas en fienderlijn ghedraeyt lijnde tot op de \llocr~ 
ÛlladatEfyghea>mmentotX, foo moeten de dlie punten XKA dan in een 

,educ 
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to IK, i.e., as has been said in the proposition, parallel to a line which is in the 
glass at right angles to the glass base. WHAT IS REQUIRED. We have to prove 
that K in the latter position remains the image of the point A, such in the same place 
of the glass, to wit such that the ray from the eye E to A will pass through K. 

PRELIMINARY. In order not to speak obscurely of imagined lines in the air, 
let this line OP designate that observer's line DE, if it is at right angles to the 
fioor, i.e. here at right angles to OQ as Hoor line instead of yonder Hoor line DA, 
and let this RS, at right angles to the said fIoor line OQ, designate that line IK 
in the glass at right angles to that fioor line DA. Further let this Q be instead 
of the point A, and let PQ be the ray piercing the glass RS in S, as image of Q, 
viewed from the eye P. Af ter this first position let the second be taken, to wit 
OP revolved downwards, so that the eye P shall have moved to T in such a 
way that the angle TOQ is equal to the given angle LMN. Further let there be 
drawn the ray TQ; thereafter RV, parallel to OT, until it meets TQ. This being 
so, I sar that the line RV is equal to RS, from which what has to be proved in 
this proposition will further follow and be proved. 

PROOF 

It is obvious that as in the triangle OPQ the line OP is to RS, so is QO to QR. 
And as in the triangle'OTQ the line OT is to RV, so is QO to QR; in such a 
way that the two lines OP, RS and also the two lines OT, RV are proportional to 
two equallines, and therefore also proportional to each other, that is: as OP is to 
RS, so is OT to RV. And by taking the terms inversely and alternately: as OT 
is to OP, so is RV to RS. But OT is equal to OP, therefore RV is also equal to 
RS; in such a way that when the observer's line OP descends to OT, and the 
glass RS the same di stance, i.e. to RV, the ray TQ passes through the same point 
of the glass, to wit V, through which the ray PQ passed, to wit through S, be­
cause S and V designate the same point of the glass, since RS and RV have the 
same length, and consequently the image of the point Q does not change its 
pI ace in the glass. But V is here inthe same position as yonder K in the second 
position, by the supposition; therefore in that second position K remains the image 
of the point A, such in the same place in the glass. CONCLUSION. Hence, if 
the glass revolves about the glass base as axis, and the observer's line about the 
foot, in such a way that it always remains parallel to a line which is in the glass 
at right angles to the glass base, the image of a point in the floor always remain~ 
in the same place in the glass; which we had to prove. 

SEQUEL 

It having been proved .above that when the glass and the observer's line revolve 
parallel to eaèh other as hereinbefore, then the ray from E to A always passes 
through K, it follows that when the glass and the observer's line have revolved 
till they reach the floor, so that E shall have moved to X, the three points X, K, A. 
must then lie in a straight line. From which it further follows that the image K 
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,«chre Iinilegghen: Waer uyt \vi jder \'oJghr darmen de fchaeu K foude connen 
vinden deur wat lichter wech dan de ,'oorgacndc wercking des j voorfieIs: Te 
weten fonder te trecken de twee linien i K, AD, maer alleenclick A X, wiens 
fne inde faemlijnG H de begheerdefchaeu foude wefen ,dod,t anfiende de ghc­
meenc regbel die inde tuycbwerckelicke wcrcking nà d'eerfie wij fe bequacm­
licker ghevoJght wort,foo (uilen wydaer by blijven. 

Merckt noch datanghofien alle verfchaeulick punt inde vloer,aItijt in een fel-
, ,'e pJaets des glas blijft wanneer t'glas en fiencler lijn ghelijckelick draeyen op de 
glargrondt aJsas, foo volght hier uyt,dat de fchaeu van alle platte vClfchaculi~ke 
form inde vJoer,aJtijt de lèlve blijft en in een felve plaets des glas.wanneen'glas 
cn fienderJijn ghelijckdraeyen. 

6 VERTOoèH 8 VOORSTEL 

Draeyendè t'gIàS op de glafgrondt als as , ende ften­
derlijn opdevoet,mcttelini vant verfchaeulickpunt bo­
vende vloer totte vloer,alfodatfe altijt*evevvijdich blij- P"r.rr;l.t. 

ven van een lini die int glas op de glafgro~dt rechthouc-
Jcich is: De fchaeu des verfchaeulickpunts boven de vloer~ 
blijft intglasaltijtopeert feIvc plaets. 
, TG HEG HE VEN. Laet int bcrcytfel van t'bewijs des 6 vootfiels, het glas 
DEI N L, èe fienderlijn FG, mettc lini A ° ,alle drie overeynde gcfidt wor .. 
den rechthouckich op de vloer,en alf dan fal N de f~haeu fijn des vcrfchaeullck­
punts 0, ghdien vantOogh G. ghelijck daer beweren is. DaeI na fy het glas 
JleCrWaerr ghcdraeyt, tot dattct op de vloeI een houck,maeckt even:m dc[erl 
bouckP Q!',rn defghelijcx 1)' ghedàen mette fienderlijn F G , oock melte lini 
A 0, fu1cx dattè bcydcevewijdeghe blijven inctM N, ~ is, als in dit ,'oorficl 
(!.helcyt wOlt,e'Vewijdic~ met cen liili die int glas op de glafgtondt, rechthQuc­
kich is. TB E G HEERDE. Wyinoetcn bewijfendat N in die 1aetile getlalt; 
{chaeu blijft desverfcbaeulickpunt5 O,en dat indefelve plaets vant glas, te we­
lcndattetfuael vantooghG tot O,fuecken 1àldcwN. TBEAEYT $IL. Om 

v p 

L 
./l,.R. 

ilict dityftertick te {preken van vtrdaciue iiilien inde1ocht, foo laet ddè S Tbe­
tC)'cUnen die fiendulijn F G , aUre 1cd1t!louc~dt fiact op de vloer, 'dats hiet 

Z 4 iccbc-
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might be found by a somewhat easier method than the foregoing operation 
of the 5th proposition. To wit, without drawing the two lines IK, AD, but 
only AX, whose intersection with the meeting line GH would be the required 
image, but considering the common mIe which is followed more easily in the 
mechanical operation-in the first manner, we shall keep to that. 

Note also that since any point in the floor always remains in the same place 
of the glass when the glass and the observer's line revolve equally abouf the 
glass base as axis, it follows that the image of any plane figure in the floor 
always remains the same, and in the same place of the glass, when the glass 
and the observer's line revolve equally. 

6th THEOREM 8th PROPOSITION 

If the glass revolves about the glass base as axis, and the observ~r's line about 
the foot, with the line from the object point above the floor to the floor, such 
that they always remain parallel to a line which is in the glass at right angles 
to the glass base, the image of the point above the floor always remains in the 
same place in the glass. 

SUPPOSITION. In the preliminary to the proof of the 6th proposition let the 
glass DEINL, the observer's line FG; and the line AO all three be placed erect 
at right angles to the floor, then N will be the image of the point 0, viewed by 
the eye G, as has there been proved. Thereuponlet the glass be revolved down­
wards until it makes with the floor an angle equal to the given angle PQR, and 
let the same be done with the observer's line FG, also with the line AO, in such 
a way that both remain parallel to MN, that is, as· is said in this proposition, 
parallel to a line which is in the glass at right angles to the glass base. WHAT IS 
REQUIRED. We have to prove that in the last position N remains the image of the 
point 0, such in the Same place of the glass, to wit that the ray from t4e eye G to 0 
will pass through N. PRELIMINARY. In order not tospeak obscurely of imagined 
Hnes in the air, let this ST designate that observer's line FG, when itis at right 
angles to the floor, that is here at right angles to TV, as floor line, instead of yonder 
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reehthouckich op TV,alsvloerlijn, in plaets van ghinftevloerlijnF A, en dere 
WXrechthouckichopdefe1ve vloerlijn TV , beduyde die lini MNintglas 
rechthouckich op die vloerlijn FA; Voort fydefe Y Z, in plaets van ghinfic 
A O,en S V fy het ftrae1,deurboorende t'glasWX in X, als fchaeu van Z ghe~ 
fien uyt het oogh S; Na dees cerfte ftelling fy ghedaen de tweede, te weten 
T S neerwacIt ghcdraeyt, foo dattet oogh S gh«ommell fy tot a , fulcx dat d~n 
houck aT V,even is anden ghegheven houek P ~ , \'Oort fy ghetrocken het 
firaclaV, daer na W b,en Y ',beydeevewijdeghemetT a. . 

T 13 EW Y S, 

W b val~ even an WXdeur t'bewijs des I voorbcelts, en omde fclvereden 
vah Y C oock even met Y Z; Sulex dat de ficnderlijn T S gedaclt tot T a, en t' glas 
WX oockfoo veel, dats tot W b,en Y Ztot Y c, fooftlC(:ket ftrad van A tottet 
verfchaeulickpunt', deur ('felve punt des glas , te weten b, dacr het firael SZ 
deur fireckte;namdickdeurX, want Xen b bedien des glas fehe pUnt, over­
Ulits X W en bW eveJanck fijn: En vervolghens de fchaeu des yerfchaculick .. 
pUnts Z,en verandert int glas haer plaets ~iell Macr b is hier in fulcken gcd;tClllC 
als ginder N inde tweede ghdlalt,deult'ghcge'i'en, daerom N blijft in diehvec­
de gheftalt fchaeu des verfchaeulickpums 0 .. en datindè fclve plaets \'ant glas. 
· TB E S L V Y T. Dracyendedant'glasop de glafgront als as, en de fienderJijn 
op de voet mette lini vant verfchaculickpunt boven de vloer tOtte vloer alfco 
datfe altijt evewijdich blijven van een lini die int glas op de g1a(grondt recht';' 
bouckich is: de fchaeu des verfèhaeulkk punls boven de vloer, blijfl int glas 
altij t op een fel ve plaets, t'welck wy bewijîen moefien. 

"Y E R. VOL G H. 

Hier boven bethoant iijade dat wanneert'glas, fiend~riijn, eh de lini A 0. 
c:vewijdich draeyen inder voughen am'ooren,dat àlfdan het firael van G tot 0 
altijt deur N fueckt: Daer uyt volght dartet glas,fienderlijn,en de lini A 0, ghe-" 

· draeyt fijnde tot op de vloer,fuIcx dat G fy gccomrncn tOt d,en ° tot e ,fo moe';' 
,rendedriepuntenáNe, ofG NO , dan in ecnteehtelinilegghen ,wacruyt 
· volghtdatmen de [chacu van N, deur een àndertnanier [oude eonnen vinden 
: dan de voorgaende wereking des ~ voorfids·, aldus : Menfal treeken ecn lini 
vaot gheghevenpuntA tOt e,even an BC,enevewijdich met Hl, daerna ghe­
troeken á e, haet [ne inde faemli jn foude de beghcerde [,bacu wefen: Doch an­
fiende de ghemeene reghd die inde tuyehwerckelicke werekingna d'eerfie wij­
fe bequamelicker ghevolght wort,foo fullen wy daer by blijven. 

Merckt noch dat anghefiende lini vaot verfchaeulick punt indelocht totle 
vloer, evewijdich moet draeyen mettet glas en fienderlijn om de [chaeu van 
dat punt tot een felveplaets des glas te tien, hier uyn'olght dat [oodielini "anc 
verfchaeulick punt inde loch t totte vloer bleef ftaende,als d' ander twee evewij­
ddick draeyden,dattet ooghdc fchaeu des verfchaeulickpunts foude fien v~an­
deren van plaets, en vervolghens alle vafifiaende ghefiichten en verheven din­
ghen op de vloer veranderen haerfchaeu int glas, t'wekk de verCmaeulicke fOt'". 
men inde v loer niet en ghebeurt, als gheîeyt is in t'venolgh des 7 voorftcli. 
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floor line FA, and let this WX at right angles to the said floor line TV designate 
that line MN in theglass at right angles to that floor line FA. Further let this YZ 
be instead of yonder AO, and let SV be the ray piercing the glass WXin X, as 
image of Z, viewed from the eye S. Af ter this first supposition let the second be 
made, to wit TS resolved downwards, so that the eye S shall have moved to a, in 
such a way that the angle aTV is equal to the given angle PQR; further let there 
be drawn theray aV, thereafter Wb and Y c, both parallel to Ta. 

PROOF 

Wh is equal to WX by the proof of the Ist example, and for the same reason 
Yc isalso equal to YZ, so that when the observer's lineTS has descended to Ta, 
and the glass WX the same distance, i.e. to W b, and YZ to Y c, the. ray from a 
to thepoint c passes through the same point of the glass, to wit b, through which 
passed the ray SZ, namely, through X, for X and b designate the same point of 
the glass, since XW and bW are the same length. And consequently the image 
of the· point Z does not change its place in the glass. But b is here in the same 
position as yonder N in the second position, by the supposition; therefore N 
remains in that second position the ·image of the point 0, such in the same place 
of the glass. 

CONCLUSION. Hence, if the glass revolves about the glass base as axis, and 
the observer's line about the foot, with the line from the object point above the 
floor to the floor, such that they always remain parallel to a line which is in the 
glass at right angles to the glass base, the image of the point above the floor 
always remains in the same place in the glass; which we had to prove. 

SEQUEL 

It having been proved above that when the glass, the observer's line, and the 
line AOrevolve parallel to each other in the same way as before, the ray from 
G to 0 always passes through N, it follows that if the glass, the observer's line, 
arid the line AO have revolved till they have reached the floor, so that G has 
moved to d, and 0 to e, the three points d, N, e, or G, N, 0 must lie in a 
straight line, from which it follows that the image of N might be found by a 
method different from the foregoing operation of the 6th proposition, thus: Let a 
line be drawn from the given point A to e, equal to Be and parallel to Hl. 
Thereafter, if de were drawn, its intersection with the meeting line would be the 
required image. But considering the common rule, which is followed more easily in 
the mechanical procedure in the first manner, we shall keep to that. 

Note also that since the line from the point in the air to the floor must revolve 
parallel to the glass and the observer's line in order that the image of that point 
may be seen in the same place of the glass, it follows that if that line from the 
point in the air to the floor remained erect, while the other two revolved parallel 
to each other, the eye would see the image of the point changing its pI ace, and 
consequently all fixed buildings andelevated objects on the floor change their 
images in the glass, which does not happen with the figures in the floor, as has 
been said in the sequel to the 7th proposition. ' 
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VA NDE VER,SCHAEY\V ING. 

3 WERCKSTICK. 9VOOR STEL 

, Wefende ght:ghc:ve,n' een verfchaeulickpun t , t' glas 
fcheefhouckich op de v loer "de voet ~èÎ1, fienderlijn : Sijil. 
fchaeu te vinden. 

Want het verfchaeulickpunt can lijn inde vlócr ,Qf dáer boven, fao [uIlen 
wijdeuwee voorbeelden afbcfchrijven. ' " , ." 

I Voorh~eltmetle/~erfèhaeulickpunl inde vloer., 
, TG HEG HE VEN. Laet A een vcrfchaeulick punt.lijn inde vloer, B C ,dë 

glafgrondt,O de voer,daer op wy deur I'gedacht nemen eeri ûenderlijn tdlaeri 
reduhouckich op de vloer, el1 e,'cn inde llendeimaet DE, die ick hierevc\vij-

,', • dich Hclmet Re, daer na op E D rechlhouckich ghelfocken fijndedc linLO P , 
foo lanck aUl: valt,en daer op F G~makende den houck 0 F G , foo isden hoilck: 
der neyghingdesglasópde\"loer na A ioc, even :mdenCclven houckD ~ G.',' ' 

TB E G H EER. 0 J::. Wy moeten de Cchacu vinden des verKhaeulick puntS A., ' 

T WE Re 1<. 

Ick treek vande ficndcrmaerf­
oc;>gh E, een' rech te lini tot H, in 
D F, offool noodich waer in haeI 
,'eri:fngde,cn e\'cwijdeghe met G F. 
Dit foo lijnde kk neem nu H voor :á 
voet, EH voor licndermael, diens 
fienderlijn rechthouckich op de 
vloer Iy! V OOIt neem iek dattel glas ,,' 
diens glalgtont Be, ooek comme 
techthollckich op,dc,vlocr:En met 
fulck ghl'ghc"ell ghdocht de Cchaeu , 
van A,na de manicr4cs j voorfieJs, 
'fy wort l.Jc\·onden ) neem kk te val. 

, Jen an I, wc1cke i ick fegh de be-', 
ghe<:rde Cchacu Ie weren. ' 

,G 

, TBEWYS. 

·e 

, .,. 

,500 de gh~gheven licndel'lijn nieten, waer even ghewedl:met E D, maer 
"t\'enmet H E;eo' recht hOlJckich op de vloer: Dai fghelijc.ic het glas niet en watr ' 
. geween fcnecfh()uckich op d~ 'vloer maer ttchthouckich, 'tis ()pehbaer deur 
t~werck \!á~ deko; dar alfdan 1 de ware fchaeu van A foudé fij tl : Maet wanneer 
ii' glas ende (ieriderli j n geli jckeliek een fel ve wéch araeyen,als vandc bO\'cfchrè';' 
venrechthouckicheyt , op de v'loet ghccomm'en wefende tot deCe fcheefboue­
kicheyt, foo blijft de fchaeul alt ij top een Celve placts deur het? voornet,: Daer .. , 
()m het oogh der fienderlijn diens liendermad H E, fiet de begheerde Cchacu an' , " 
1: Maer dat oogh Eder lienderlijn HE, is ghcdadt tot te felve. plaels ,desgegeven 
. ooghs der ficn~erlij n diens ficildcrmact D E, daerom het gheghevcn óogh fiet 
"dé begheerdefchaeu int glasalsterplacts vanL" ' ,. " 
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3rd PROBLEM 9th PROPOSITION 

Given an object point, the glass at oblique angles to the floor, the foot, and 
the observer's line: to find its image. 

Because the object point may be in the floor or above it, we shall describe two 
examples of it. 

1 st Example, with the Object Point in the Floor 

SUPPOSITION. Let A be a point in the floor, BC the glass base, D the foot, 
on which we imagine an observer's line at right angles to the floor and equal to 
the observer's measure DE, which I here put parallel to BC. Thereafter, the 
line DF being drawn at right angles to ED and having any length, and then 
FG, making theangle DFG, the angle of inclination of the glass on the floor 
towards A is equal to the said angle DFG. WHAT IS REQUIRED. We have to 
find the image ofthe point A. 

PROCEDURE 

I draw from the eye E a straight line to H, m DF, or if necessary in DF 
produced, and parallel to GF. This being 50, I now take H for foot, EH for 
observer's measure, whose observer's line shall be at right angles to the floor. 
Further lassurne that the glass base BC of the glass also comes at right angles 
to the floor. And when with these data the image of A is sought in the manner 
of the 5th proposition, lassurne it is found to fall at I, which I I say is the 
required image. 

PROOF 

If the given observer's line had not been equal to ED, but equal to HE and at 
right angles to the floor; and if also the glass had not been at oblique angles 
to the floor, but at right angles, it is dear from the procedure of this problem 
that I would then be the true image of A. But when the glass and the observer's 
line revolve equally the same distance, e.g. from the rectangular position from 
the floor described above to this oblique-angled position, then the image I always 
remains in the same place by the 7th proposition. Therefore the eye of the 
observer's measure HE of the observer's line sees the required image at I. But 
that eye E of the observer's line HE has descended to the said place of the given 
eye of the observer's line of which the observer's measure is DE, therefore the given 
eye sees the required image in the glass at I. 
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34 J BOVCK DEJl DEVR. SICHT,IGHE 

2 Voorbeelt mettet ~erfch'aeulick p"nlhO'Ven áe~loer. 
TG H EGHE VI N. Laet A ttn puntfijn inde vloer,waerop ,'erdocht wort 

cen reChte lini te ftaen even an B C,en reehthouekiCh opde fe1ve vloer, waeraf 
het oppertli: punt is t'verfehaeuliekpum boven de vloer inde locht : Vo~ f, 
D Ede glafgrom, F de voct, dacr opwy deur t'ghcdacht nemen ccn timderlijn 
te ftaen reehthouekich op de vloer, en even ande tic:ndermaet F G,die kit altijc 
evewijdkh treek met 0 E: Oaer na op F G r~chthouckich ghetroeken fijndcdc 
lini F H foo lanek alft valt, en daer op H I, màkende den houek F H J,foo isdcn 
houek der neyghing vande gIafgrondt op de vlocr na A toe, even anden feIve~ 
booc:kF H J. T BF. G'H EERDE., wy moeten de [ehaeu des \'clfehaculick· 
punts vinden. 

Itk treek vande ticndcrmaetlt oogh G ,een rechte liDi tot K in F H, of (<XX . 
noodich waerin haer verlangde,en 
cvcwi jdeghe met 1 H,dacr na tcye-
"en ick in F G , o(foot noodich 
waer in haer verlangde, het pun~ 
L , al(oo dat F Leven fy an B Ct 
Treek daer na van L een rechte 
lini tOt M in F H, offoot noodicb 
waerin haer verlan gde,en (\'ewij. 
deghe m~t I H.Oaer na A N,even 
én evewiideghe met FM, wcIver. 
fiaende na den (elven oir! daer de 
lini van F na M henen firea,want 
quaem M op d'ander fijde van F, 
foo foude N oock moeren foo ,'ed 
op d'ander fijde ,·anAeommen. 
Dit foo tij nde,ick neem nu K ,'oor 
voet. KG voor fiendermaet,diens 
fienderlijn reehlhouckich op de 
vloet fy: Oaer na neem iek L Min 
plaets van B C, te weten voor· lini 

D 

c 

I 

H 

welcke gheijelt Opl punt N recht. . 
houekich op de vloer, dal haer uytert\e ghenotnen worde voor vcrrehaculid:. 
punt: V oon neem iek dauct glas diens glafgrom D E,oock comme rechthouCo 
kich op de v Iocr: En met fuIck gheghcven ghefoeht de fchacu des ver1èhacrulick 
punts na de manier des 6 voorfiels,fy wort bevonden, neem ick,tcvaIJen an 0, 
weleke iek fegh de begheerde fchaeute wefen. Wacr af t'bewijs is ghelijck t'be • 

. wijs des I vcorbeelts. TB. E 5 L V Y T. Wefende dan ghegeven een verfchaeu­
)ickpunr, t'glas fc;hecfhouckich op de vlcer,de "óet, en fienderlijn, wy hebben 
fijn fchaeu ghc"onden,na den eyfch. 

VE RVO LGH. 

Soo int a voorbcelt H. ofint:a VOOtbeelt M, viel overd'ander tijde vandege. 
gheven voet (l'wclçk gheàeuIt aIs t's!as na den ficndCiI toe neyeht) en daûe qua. 

1l1C!3 
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2nd ExamPle, with the Object Point Above the Floor 

SUPPOSITION. Let A be a point in the floor, on which a straight line is imagined, 
. equal to Be and at right angles to the said floor, the uppermost point of which 

is the point above the floor in the air. Further let DE be the glass base, F the foot, 
on which we imagine an observer' s line at right angles to the floor and equal to 
the observer's measure FG, which I always draw parallel to DE. Thereafter the line 
FH having been drawn, at right angles to FG and having any length, and then Hl, 
including the angle FHI, the angle of inclination of the glass base on the floor 
towards A is equal to the said angle FHI. WHAT IS REQUIRED. We have to 
find the image of the point. 

PROCEDURE 

I draw from the eye G a straight line to K in FH, or if necessary in FH 
produced, and parallel to IH; thereafter I mark in FG, or if necessary in FG 
produced, the point L such that FL shall be equal· to Be. Thereafter I draw 
from L a straight line to M in FH, or if necessary in FH produced, and parallel 
to IH. Thereafter AN equal and parallel to FM, to wit in the same direction in 
which tbe line, from F to M extends, for if M came to the other side of F, N 
would also have to come as much to the other side of A. This being so, I now 
take K for foot, KG for observer's measure, whose observer's line shall be at 
right angles to tbe floor. Thereafter I take LM instead of Be, to wit for thc !ine, 
placed in the point N at right angles to the floor, so· that its extremity shall be 
taken for the object point. Further lassurne that the glass base DE of the glass 
also comes at right angles to the floor. And when with these data the imagc 
of thc point is sought in the manner of the 6th proposition, I assume it is found 
to fall at 0, which I say is the required image; the proof of which is similar to 
the proof of the lst example. . 
CONCLUSION. Hence, given a point, the glass at oblique angJes to the floor, 
the foot, and the observer' s line, we have found its image, as required. 

SEQUEL 

If H in the lst example or M in the 2nd example fell to the other side of the 
given foot (which happens if the glassinc1ines towards the observer) , and if 
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VANDE VERSCHAEV\VING • 

. men tot inde glafgrondt,t'is kenne1kk datmen tot gheen fchacu 'Wntverfchaeu­
lickpum en foude connen gherakcn, uyt oirfaeck dattet ~en onghefchickt ghc­

,ghe\'en foude ûjn,als wefendchet oogh im glas. 
Maa by aldien dictwee punten als Hof Malfoo noch voorder quamendan 

bit glas, derghelijcke onmcughelicheyt foudcdacr uyt vólghcn,om dat ter oogh 
Dier cn foude ronnen het verfchaeulickpunt fien achtert'glas. . 

Sooim 2. voorbeelt N quacm tot indeglafgrondtDE, t'Wacr openbaerliclc . 
feycken,d:urct "e!fchaculick punt A int glas foude ghegheven fij ti. en daerom 
voor fiji} feJffchaeu verfirecken,dcurdc 1. bc:gheerte. . 

Maer quaem N noch voorderdan tot inde glafgront D E, ['is kc:nnelick dat­
men dan lot gheen fthaeu vaot verfcharulick pum cm foude connen gherakcnj 
als commende ['glas achter t'verfchaeulick pum,teghen de: reden •. ' 

Tis oock kellncIick dat de ghegheven voet commen can inde glargrondt, of 
d2er achter tl1fièhen de felveen t'verfchaeulickpunt,oock int v,crfchaeulkk punt 
cn daer achter: Midts wc:1\'crfiaende,dat de oovcfchreve:n punten abH, M,ofN 
nieten vallen alsghefeyt is. " . 

4 WER C KSTI CK 10 VOORSTEL. 
. \ 

Wefendeghegheven ~en verfchaeulickpunt,t'glas eve. 
twijdich mette vloer, devott, en ficnderlijn: 5ijn fchacu 
tc vinden. 

TG H EG Htv tNo UetA een verfchac:tilkkpunr fijn int pJatdc:s blats, en 
op de rechte lini B C, fy bedocht.ccn plat als vlOci , rcchthouckich Opt plat des 
blats: S'ghell;cx fy op de reehté lini DE, bedocht eell glas evcwijdich mctt~ 

. voolfchreven vloer, voort fyop f verdocht~n ieèhte lini evenàn FG.; öock 
Icchthouckich Opt plat des blat9,en t'Uyterne punrder fdvc lini Cy het Oogh, van. 
wc:lck deur t'ghedacht ghetrocken een lini r«hthouckich op de vloer (die even' 
DIOCt (jjn anac verdachtc liDi van F op nC tcchthouckich, als fici1dermac:r) ft 
fal vcor fieuderlijn verfireàen. TBE(;HEERDE. W,/ moelen vinden de 
fchaeu des verfchacuUc1t punts A. 

TWERClt 

lcklaet w~ndevcrdochtegc .. 
ghe,-en fiendèlliln. cn de: vloer, 
die ghcfcynvieu op B C vctdocht 
te fijn rcchthouckich opr plat des 
blats. en neem t'platdcs blats fel( 
voor vloer, en de lini op F e\-en 
an FG. t'n rt'Chrhouckich opt plat 
dcs blats, 11eem K.k voor Clender­
lijn: T'Welck foo lijnde A is nu 
een ghc:geven vcrfchaeriljclc punt 
inde vlot'r. en t'glas diens glaf.. 
grondt DE comt op de vloer 
te,hlholloocb:Hiermede fchaeu 
che"ondcn van A deur het 

a 

il 
• .A 
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they came in the glass base, then it is obvious that no image of the point could 
be obtained, because the wrong thing would be given, the eye being in the 
glass. 

But if those two points, as H or M, came even further forward than in the 
glass, a similar impossibility would follow, because the eye would not be able to 
see the point behind the glass. 

If in the 2nd example N came in the glass base DE, it would be dear that 
the point A would be given in the glass, and therefore would serve as its own 
image, by the 2nd postulate. 

But if N came even further forward than in the glass base DE, it is obvious 
that no image of the point could then be obtained, because of the glass coming 
behind the point, which is contrary to reason. 

It is also obvious tbat the given foot may come in the glass base, or bebind 
it, between it and the point, also in the point and behind it, provided the above­
mentioned points as H, M or N do not fall as has been said. 

4th PROBlEM loth PROPOSITION 

Given a point, theglass parallel to the fIoor, the foot, and the observer's line: 
to find its image. 

SUPPOSITION. let A be a point in the plane of the paper, and on the straight 
line Be let there be imagined a plane as fIoor, at right angles to the plane of 
the paper. In the same way on the straight line DE let there be imagined a glass 
parallel to the aforesaid fIoor. Further let there be imagined on F a straight line equal 
to FG, also at right angles to the plane of the paper, and let the extremity of 
the said line be the eye, and if from this in imagination a line be drawn at right 
angles to the floor (which must be equal to the imagined line from F at right 
angles to Be, as observer's measure), it will serve as observer's line. WHAT IS 
REQUIRED. We have to find tbe image of the point A. 

PROCEDURE 

I abandon the imagined given observer's line, and the fIoor which was said 
to he imagined on Be at right angles to the plane of the paper, and take th"e 
plane of the paper itself for floor, and I take the line on F, equal to FG and at 
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~6 t' BOVCKbElt ' DEVR SlCH TJGHB 

, voorllel die HfY ;itk, fegh de felve de bcgheerde fchacu te wefen. 

T- B E W Y s. 
" 'Blijvende t'vei[chaculic~purit,t'glas,en t'oogh,()p een felve. pl~cts,~iS kerine­
JiCk. d:it der,hàêU oock ineen felvepl,aers des glàs blijft,wan,t dçyerandering vaQ 
J.icnderlijn en vloer die wy int werekghedacn hebbcn,cn gheveri gheen veran. 
'dering vandeplaeis des li:hacus; Sulex, dat de gllcvonden fchaeu,dc~ghcerdc: 
mOCt fijn. , 1" B È S L V Y T. Werende dan gheghevcn eenyerfchae.uhtk p~nr. 
"glas evewijdich me ne vloer,d,e vOCI,i:il fienderlijn, wy hebben .Lijn fchaeu ge-
vonden,na den cyfeb. ' 

5, W ER CKSTtCK 11 VOO R' ST E L. 

weCendeghegheveriçch ver(ch~eulicke form~ eglas~ 
de voet,en fienderlijn:Haer fchaeute vi_ndeo ... 

, TGBE G H E VEN. La~t deverfchaeuwen ~jn cen form van ~r4!rghedaeQ~ 
te: Opdcnvlercanlen gront ABC D,dii::ns middelpunt E,gheteycként int plat, 
desblatsals\'lo~r, wortghellom~n .te, fiaen een torre I diens fiallt!eyckening 
FG H l'K,wefeildë l'~n plat eve\Vijdich mette tofrens voorlijdè , welck plat de 
~lve lortecleur ('middel fnijt,folcxdat op eIek der punten ~ B, C, D, een lini 
comt even ari ,G H, ofL K~ en opt-middelpunt E,een lini even an E l,en alle vijf' 
rcchthouckich op de vlocr, en van t'bovenfte punt der Iini op E fiaende , com .. 
~en vier'linicntoue oppc~fte p",l)ten der voorfchrc~en vier linie!} op A, B, C, 
l>:fi'a,ende:Soo da~dcfe lorre beftaet~yt een vieçcante liehameIkke rechlhouck. 
mcrccn \'ierca,nt~ naddedacrop: VooItfy MN:dçglargront "dic:nsglai op 

, devlocI rechthé:)I,lckichbcdocht wort, " , 
Odevoet,waer:op:wydellr t'gedaehtne-
men een fientle~lijnte fiaen evenandc: ' 
fien<ieimact 0 p.' r~chthoOlckich op de" 
yloc:r. TBEGHE,ERDE. Wnnoeten 
,de fchaeu defer verfchaeulicke form 

, vinden. 

TWERCK. 

lek fouck de drie fchaeuwen der drie 

G 1--+-,-\' L 

~"I"E' I: , '\'erfchaeulicke punten inde vloerB, D, 
C • welcke ghcvonden deur heC,S VOor- B,,', IJ H.' I. 

fiel ick netm te wefcn ~R, S: Daer na Y , 

pumen boven de vloer, te weten teneyn- Tv:,' ~ 
fouck iek de drie [chaeltwen der drie &' " 
de der drie linien die' deur t'ghegheven . ' S 
\'crdocht worden te fiaen op B, e,D, ~ R....' 
cIck even andc lini G H , en reehthouc. ~:-:t-"'----~:-=::""""';---,vo 
,kichop devloer, welckedeur het (j voor- r,-, 

p-----o frel ghevonden worden tewefen, neem 
lek, T, V, X; Voort fouck iek de fchaeu 
des pUntS boven de vloer ,ten cyndeder 
lini die deur t'ghescven verdcxht won te ftaen opE,even an I F, en rechthone­

kidl 
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right .angles. to the plane of the paper, for observer's line. This being so, A is 
now a given point in the floor, and theglass base DE of the glass comes at 
right angles to the floor. When herewith the image of A is found by the 5th 
proposition, which shall be H, I say that this is the required image. 

PROOF 

If the point, the glass, and the eye remain in the same pla.ce, it is obvious that 
the image also remains in the same place of the' glass, for the change of ob­
server'sline and floor which we have made in the construction does not cause any 
change in the pla.ce of the image, so that the image found must he the one 
required. 
CONCLUSION. Hence, given a point, the glass parallel to the floor, the foot, 
and the observer's line, we have found its image, as required. 

5th PROBLEM 11th PROPOSITION 

Given afigure, the glass, the foot, and the observer's line: to find its image. 

SUPPOSITION. Let a perspective drawing have to he made of .a figure of the 
following form. On the square base ABCD, whose centre is E, drawn in thè plane 
of the paper as floor, is assumed to stand a tower, whose vertical plan is FGHIK, 
being a plane parallel to the front of the tower, which planeintersects the tower' 
in the middle, so that on each of the points A, B, C, D there comes a line equal 
tó GH or LK, and on the centre E a line equal to Fl, and all five at right angles 
to the floor, and from the uppermost point of the line standing on E extend' 
four lines to the uppermost points of the aforesaid four lines standing on A, B, 
C, D, so that this tower consists of à right prism with a quadrangular pyramid 
thereon. Further let MN be the glass base, whose glass is imagined to be at right 
angles to the floor, 0 the foot, on. which we imagine an observer's line, equal 
to the observer's measure OP, at right angles to the floor. WRAT IS REQUIRED. 
We have to find the image of this figure. 

PROCEDURE 

lseek the three images of the three points in the floor B, D, C, which, being found 
by the 5th proposition, 1 assume to be Q, R, S. Thereupon I seek the th ree images of 
the three points above the floor, to wit at the ends of the three lines which by the 
supposition are imagined on B, C, D, each equal to the line GH and àt right angles 
to the floor, which by the 6th proposition 1 assume to be found T, V, X. Further 
I seek the image of the point above the floor at the end of the line which by the 
supposition is imagined on E, equal to IF and at right angles to the floor, which 
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VA N D E VER.sCH AEVWINë .. 51 
kichopdevloer, wclcke deur het fdve 6 voorfiel ghevondenwoit te weren. 
nccmick.Y~Iektreek.oockdethicnlinicnQ!,R V,Sx, YT, YV, Yx,~ 
R S, TV, V X. Twekk (00 lijnde, iek fegh de foi:m luifcl1en dcfc: Jiriic:n bcgIe-
pen, de begheerde fchaeu te wefen. . 

TBEWYS . 
... Defèven punten Q,R,S;T;V,x,y. T V,V X6jri fehàc1iwênderdri~ 13,C,O. 
inde: vloer,met"e vier dicder boven commen,deun'werck,eri de linien lutfcheIi 
defe ponten, lijn fdlatuwen dei: veI:fehaèulickè: linlen tu1rehen die vcrfchaeu. 
lickc puoten deur het 1 voorftel, waer deur dit de begheerdc: fchacu moct wefen; 

. AlJgacnde de fc::hácu der verfchac:ulicke Iini die op A comt,even an G H, en 
reehthouckicl1 op de vloet;oock vande lini die van daer voort fireekt tOttet fop 
dertorrc, met nO€h d'andervier : Ghemerckt .dc felve vant oogh in ondcur. 
luchtighdlotfen nkt ghc6c"n en worden, foo en fijnft: hkr niet " 
verfchaeut. Doch die fiCh. voorfielde de fiof deurluchtich tdijn , hy & 
mocht"dierlinicn fchacuwen vinden als van d'ander, en foude de:· 
fchaeudeuorre dan fijn als hier nevens. " 

ME ReI{ T. 

Nadien in dit \'ootbéeit te lien isdeverfchacuwingvan allc ghcghevcn lini; 
plat, en l.cluem,fooén"behouflmendaer afgheen bef onder vooIfieUen te beo. 
fchrijveli. 

Maer want bet glas anders dan recht .. 
bouckkh op de v loer can ti jn , foo ful­
len wy daer af met \'oorbeelt wat lèg­
ghem Ghenoinen dattet ghegheven ft 
alfvooten , uytghetondert ·è:la:uêt glas 
diensglafgront M N, nicten fiac r!!chi .. 
houcki€h op de vloer, als datr , ll1act 
fchCef'houckich, neyghende na de ver­
{ehaeu lieke form toe , foo dau« mette 
vloer een houek marckc: even an defen 
houck 0 ZP. Om hier af de fcharu t~ 
hebben.men fal foueken de fchaenwcn 
der bo\'cfchreven fe"eil vCl"fdlaeulickë 
punten deur het 9 voorfiel, en dacuut-

T 

l' 

S 
R 

. ("hen ghetfocken de linien na t'be­
hoore'l , men fal dan erijghen ecn 
fchaeu als hier by gheteyckent fiáet: ,'ij;;:"-----~-----'-7(­
Wactinde ('Meu van hetrechthouc-
kich \'c:rf,haeulick deel der torre. 00 .. 
ven wilder valt danondcr, want langer 
isTVdanQ]. 

Ghcnomcn andertnacl t;gheghevcn 
te fijn alfvooren, uytghcfondcn dartel 
glas diensglafgtolldt M N ,riu neyghc! 
Ba hewogh toe. foodattet rnettcvloct:" 
0Q1 -houd; macckc even au dcfCJi 

D 
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by the same 6th proposition I assume to be found Y. I also draw the ten lines 
QT, RV, SX, YT, YV, YX, QR, RS, TV, Vx. This being so, I say that the figure 
contained between these lines is the required image. 

PROOF 

The seven points Q, R, S, T, V, X, Y (*) are images of the three E, C; D in the 
floor, with the four coming above them, by the procedure, and the lines 
between these points are images of the lines between those points, by the lst 
proposition, in consequence of which this must be the required image. 

As to tbe image of the line which comes on A, equal to GH and at right angles 
to the fIoor, also of the line which from there on extends to the top of the 
tower, with the otber four as weIl, since these are not seen by the eye in non­
transparent media, they have not been drawn in perspective here. But if anyone 
imagined the mediwn to be transparent, he would be able to find the images 
of those lines just like those of the others, and the image of the tower would then 
be as opposite. 

NOTE 

Since in th is example -is to be seen the perspective of any given line, plane, 
and solid, no special propositions need be described about them. 

But because the glass may be other than at right angles to the floor, we shall say 
something about this; with reference to an example. Let it be asswned' that the 
data are as before, except that the glass base MN of the glass is not at right 
angles to the floor, as there, but at oblique angles, inclining towards the figure, 
50 that it shall make with the fioor an angle equal to the given angle azp. 
In order to find the image of this, the images have to be sought of the aforesaid 
seven points, by tbe 9th proposition, and if between these the lines be drawn 
in the proper manner, an image wiIl be obtained such as is here illustrated, in 
which the image of the rectangular part of the tower is broader above than below, 
because TV is longer than QR. 

Assuming once morethat the data are as above, except that the glass base 
MN of the glass now inclines towards the eye, so that it makes with the floor 

(") There must be a printer's error in the Dutch text. 
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~ 8 . J Bo v CK . DER.. D E V R. SIC H 'TI (; HE 

boud: 0 i f.:, Omhici: af d~ .fchacu 
te hebben ," met!. . tal fdueken de: 
fchaeuweil. der bovefchleven reven 
verfchaelilicke 'punten deur het 
9 voorfiel en dacr tutrchen ghetr~. 
icen de linien na t'bchoörcn, men fal 
daàcrijghen een fchacu als hier by 
gheteyckent ftaet:Waer inde fehaeu, 
van hetreehthouekich' verfchaeulicll 
,deel dertorre.bovcn nauwervahdan 
örider, wantcorter is T V dan Q].. 

.A. 1) G I---+---; L . 

EJ .B'. C 

Maer om oock voorbeelt te fiel. 
len Vant glas evewijdich mette vloer, 
foo laet ABC D E anderlilael de 
fiantteyckening der, torre b,ereycke­
nen {bende met haer vierenn te gront 
op de vloer, verdocht deur A E,reeht-
houckich opt p,lal des blats, en t'glas .Jh. 
diens glafgront F Gftreekende d.CUI . 
t'fqp der torre C, Cy evcwijdich niet- , 

, te. bovèfchieve~ 'vloer. dats Oock 
rechthouckich opt plat des blats: 
V OOIt fy opt punt'H int piat des blat5; 
verdocht een rechle lini even an H l, ' ..,' " 
en rechthouckich opt pl~t des felven blatS ; .enten ,e~ndc der fclve lini Cr het 
oogh. Dil foo lijnde, en om nu de fchaeil te vinden, iek do~ als int welck d" 
JO voorftcls; nemende dattet plat des blatsv.1oer is,H voet,H 1 fiendamaCt CVCA 

. mette fiendc::r1ijn die op defen vloerrecht.: ~ E" 
houckkh coml! Voort dat de torre met ccn 
tijde light op ditnghenomen ,vloer: Sulex 
dal op de vier punten A, B,D,E, c;:omrnen 
vier linicn evenan A E, en rechthouckic;:h 
op devloer:Vçon een liili op C, even an-, 
deri heIft van A E. het uyterfte van wC'lcb 
lini het fop der torre beteyckent: Sulcx dat, 

.B.\----I 

tutrchen die punten Iinien vc:rdotht na t'be~ Ji't;-.... ~-..;C~---,.~~ ..... "'--~G 
hooren; fy l1,laken de ghegheven lich~e- , 
licke \'erfchaeulicke 'torre : Om de fchaeu 
van welcke te hebben,men fouétdeJchacu-
wen der punten diemen lien can ,'als van 
B,D ,E, metd'ander dl'ie dieder boven 'COlJl-

men, en óock des punts bovenC, die ghc~ . 
vonden fijnde dC;UI bet s .en 6 voorfieliéIi; 
neem ,ewefenK~L,M,N,O,P,Q.:...Daerna: -r---"'ll 
ghetrockcn Jinien tuffchen beyden na t'b(.. . , 
hooren/oo comt daer uyt de fchae~,neeitl ick,~t$.hJerhy ~eteYckent ltaet. V~ 
al welcket'bewijsdeuIl'werd;openl:>aeds.' . :rB;ESL VY T.,W,dcnde dan~, 
l?heven een,verfchaeulickCform, t·glas,dé Voc,t, enfi~d~li.m,,"Y.he6~n JIa~ 
ièhacu ghevonden,Dl\ ~en eyfdl. . 

llEllCKT. 
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an angle whieh is equal to the angle OZP shown opposite: in order to find the 
image of this,the images have to be sought of the aforesaid seven points, by 
the 9th proposition, and if between these theJines be drawn in the proper 'manner, 
an image will be obtained sueh as is here illustrated, in whieh the image ()f 
the rectangular, part of the tower is narrower above than below, beeause TV is 
shorter, than QR. 

But in order also to give an example of the glass parallel to tbe floor, let 
ABCDE onee again designate the vertical plan of the tower, standing with its 
square base on the floor, imagined through AE at right angles to the plane of the 
paper, and let the glass base FG of the glass, passing through the top of the 
tower C be parallel to the aforesaid floor, i.e. also at right angles to the plane 
of the paper. Further, on the point H in the plane of the paper let there be 
imagined a straight line equal to Hl and at right angles to the plane of the 
same paper, and at the end of the said line let there be the eye. This being so, 
in order to find the image I proceed as' in the procedure of the lOth pro­
position, assuming the,plane of the paper to be the floor, H foot, Hl observer's 
measure equal to the observer's line which comes at right angles to this floor, 
further that the tower lies with one side on that floor, so that on the four points 
A. B, D, Ethere come four lines equal to AE and at right angles to the floor; 
further a line on C, equal to the half of AE, the extremity of whieh line 
designates thè top of the tower, so tbat, if between those points lines be imagined 
in the proper mannet, they make the given tower. In order to have thé image 
of the latter, the images are sought of the points that can be seen as of B, D, E, 
with the other tbree coming above them, and also of the point above C, which 
having been found by the 5th and 6th propositions, I assurne to be K, L, M, N, 
0, P, Q. If thereupon lines be drawn between the two, in the proper manner, 
I assume tbe result to be the image shown opposite, the proof of all this being 
dear from the construction. CONCLUSION. Henee, given a figure, the glass, 
the foot, and the observer's line, we have found its image as required. 
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, A N D E V F. R S C H A E V WIN G. 

MERC K T. 

Wy hebben inde bovcîchreven * werckfiickeh de gbegbêven fienclerlijn, Probkm.:i1~ 
ti'lelte lini vant verfchaeuliclç punt totte vloer, altijt rechthouckich gheilomen bU1. 

op de vloer: Oock t'vèrfchaeulick puntaltijt inde vloer of daer boven gdleIt,en . 
het oogh altijt boven de vloer: Nochtans Cant ghebeureil, thocht ymantdene. 
ken,dat fulcke twee linien öpdevloc:r fcheefhouckichgheghe\'en worden, .eri 
t' verfchaeulick punt onder de vloer ,en het oogh inde v Joer; bfdaer onder, deur . 

· t\veJek veel verfcheydenhcden follden vallen inde bo"èrchreven voorlldltri 
niet angheroert. Hier opwort ghcant\Voort, dat roadie bovefchreven .t\vce li-

· !lien op de vloer fcheefhol1ckich ghegheven waren,itien loudefe metigen recht 
daerop trecken,en ghebrUycke,n die dan in plaels der ghcgheven,\vant fulCxen 
ghecft gheen verandering vande plaels der begheerde lèhaell intgl:is. Maer foo 
t\'crfchaeulick pUn! gheghcven wacr inde vloer, en het oogh oock daer in, of 

· daer onder, men mach onder I'leeghfie van die twee punten een ander \'lOcr freI • 
. len ofbcdencken evewijdich mette gheghe\'en, vetlanghende tot daer toe de 
fie'nderlijn cnlini van l'vetfchaeulick punt lotte vlocr: nemende daer na die 

. vloer en terlangde linien Voor deghegheven,en daer medcfchaelfghefocht na 
de\'oorgàende reghelen,men heeft het begheerde. .. . . 

Maer om hier afby l1ä:Uerlick;\'oorbeèlt te fprckeh,ghenomen dat ymánt als 
Verrchaeuwer, fronde or een bcrch; hoogher meliijn voelen dan een ghefiicht 
dar hy verfchacuwen wil.en nacm, oot vloer r'plat dan hy op naet, fis kcnne~· 

. lick dat dê ghcghe\;enverfchaeulicke f()rm dan onder de vlocr foudecqmrrH~il~ 
Maerlcl< lègh dat hy in fulcken ghevaJle mach bcdenckcneen ánder vlo,er deur 
t'lec:ghfie des gdlithls,nemende daerna de liili van fijn b()gh totdie vioer vo.oi: : 
fieiJdetTijn, want }'dcrverfchaeulick piml melte lieilderlijIi, fijildan boven· de 
vloer van gl:edaenle als in een der bovdèhre"en wCtëkClicken, \veleke manier 
ghe\'olghtint fOl1d;~n der (chacu, men behoUft tot fulcke verfcheydcn Helling 
gheen verfehqden nieuwe reghekn IC bdèhrijveh~ 
. AIlgaende fchacuwen van clomme ~niendie hier rooren niet befchre\'enen· . 

fiJn,ghelijtk haer grbolheden inde * MeCièonfi niet! wirconfielkk ghemeten" G~'f'ttt;i. 
cnwordèt'l,à'aer Iwerckèllck.foo na al ft de fa(Óck vereyfchi: Alloo t;!n \vordenfe ?1atlmilil­

deur decoilfiàcr verfchaeuwingnief\vifconficlick '!'eifcpacul.Q1aer men comt *:~~,b4lll,~ 
deutt'ver(chaetiWcn van ved pilnteildcrcrönunc linkn, "bcgheerdè fOQn~ 
als uYlerlickghenoumfchijrit. . 

VANDE CORTHEDEN EN 
SE 1< E RH E D EN OP T W ERe K DER. 

V .ER S C H A E VW 1· ;N G. 

J nde bovefcbreven voorftellenbIijckt wél de manier om te :\'iildcn de fèhaea 
van alle gheghe\'en vcrfchaeuliCkpuilf, watr meopeilbaer is dc giteDJcene re· 
ghél der ,'crfchaeuwing van alle gheghevcn Yèifchaeulicke tOIm ,als te fien is 
int 11 '·c01fieI. Maet wanttet in gr,;îótc wercken fuoèycIick foude \ allen • de 
fchacuwen van alle verfchaeulicke puiitcá en Jinien 0)' [uleke manlè~ te vln­
den/oo [uilen wy nufcs vcrfcheydèn * leden bcfchrijven, vaAde conhedenen ~~ 
fekerheden wedeI na ghdcghc:ntheydt del omfrandighen int werd: eonnen 
-vallen. . 

D ~i LIDT. 
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NOTE 

In the problems described above we have always taken the given observer's line, 
with the line from the point to the floor, at right angles to the floor, and also 
placed the point always in the floor or above it, and the eye always above the 
floor. Nevertheless it may happen, someone might think, that such two lines 
are given at oblique· angles to the floor, and the point below the floor, and the 
eye in the floor or below it, in consequence of which many differences would 
occur which are not referred· to in the above-mentioned propositions. To this it 
is answered that if those two aforesaid lines were given at oblique angles to the 
floor, they might be drawn vertically thereon and be used instead of the given 
lines, for this does not cause any change in the place of the required image in 
the glass. But if the point be given in the floor, and the eye also in it or below 
it, one may place or imagine beneath the lower of those two points another 
floor, parallel to the first, producing to that floor the observer's line and the 
line from the poinflo"tlïe floor. I( we thereupon take that floor and the produced 
lines for those given and· therewith seek the image according to the foregoing 
mIes, we have the required image. 

But to speak of this by means of a physical example: assuming that some­
one who is to make a 'perspective drawing were to stand on a mountain, with 
his feet higher than a building of which he wishes to make a perspective drawing, 
and were to take for the floor the plane on which he stands, it is obvious that 
the given figure would then. come below the floor. But I say that in such a 
case he may imagine another floor through the lowest point of the building, 
thereupon taking the line from his eye to that floor for obseiver's line, for 
every point with the observer's line, is then above the floor of such a kind as in 
one of the problems 'described above; when this method is followed in the 
finding of the image, we need not describe different new mIes for such a differ­
ent supposition. 

As to images of curved lines, which have not been described in the foregoing, 
just as their magnitudes are not measured mathematically, but mechanically in 
geometry, as accurately as the matter requires; in the same way they are not 
drawn mathematically by the art of perspective, but by finding the images of many 
points of the curved lines the required image is approximated as much as seems 
sufficient. 

OF THE ABRIDGEMENTS AND VERIFICATION 
POSSIBILITIES IN THE PROCEDURE OF 

PERSPECTIVE DRAWING. 

In the above-mentioned propositions the method indeed is disclosed for finding 
the image of any given point, with which the common mIe of drawing any given 
figure in perspective is clear, as may be seen in the 11 th proposition. But because 
in large works it would be difficult to find the images of all the points and 
lines in such a manner, we shall now describe six different sections, of the 
abridgements and the verificafion possibilities thll:t may be made in the procedure, 
according to circumstances. 
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40 I BOVCK DER .DEVRSICHTIGHE 

1 L 1 iD T, 
Tis airboir datmen int verfchaeuwen eens verfchaeulicker fotms, fich im 

ghegheven alti;t voor{\cJt, dattet glas 1l:reckt deur het \'oorfte deel als plat , lini~ 
of punt, der verfcbaeulicke form , om dattet felve dan ghecn moeyle van ver-· 
fchaeuwing en behouft.overmidts hel voor fijn felfs fchaeu ve~!lreckt deur de 
2 begheerre. Maerwant ymant nudencken mocht. datlet indé dadelickc ,'cr­
fchaeuwing dickwils I'onpas foude commen, het plat van een.verfèhaeulickc 
form,als van een groot gefiicht, voor fijn fchaeu te nemen, overmidIs de f~haCll 
veel te groot foude vallen om op papier gheteyckent ie worden, foo fullen WJ 
daer op wat breeder verdariogdocn, Laet by voorbeelt te verfchaeuweri fijn cc .. 
nich ghefiicht diens voorgevel 100 palmen hooth is ,cn den fiender daer af \ve­
fende JOO palmeo,Jlelt voor fich een wcfcnrlickglas drie palmen vant 6ogh,aI­
foo dattet evewijdich is mene voorfchreven ghcvcl diemen deur t'glas fiet, \vaer 
in de fchaeu moet vallen van cen palm hcioch. Dit het ghegheven lijnde, en he­
ghd:rt wefende een fchaeu even cn ghelijck meI te CchaeLi die int glas ghdieQ 
wort, foo fouden delinien van l00en 300 palmen, dieder fijn vani: aoghtottè 
verfchaeulickeform tdancldijn., mocht ymant fegghen, om met bcquacm­
heyt op papier dadelick ghetrocken IC w.orden: Hoe falmen; dan hier me ICVCD~ 
Aldus:Men beelt fieh felfs in, al of tm en voor fieh had e~p~leene lichamcliekc 
bols,diens voorghevcl int glas 1l:aende,hooch waer de voO~(chrev.cn een palm. 
en de ren na den eyfeh , weleke bots ghenomen voor vçrfchaQllieke fotm,m 

", .. ~.rpb;" daer af * gronueyckening met ftantlcyckening ghema~ckt, en daer mc.iot vet-r­
nun.OrtogrtJ. fchaeuwen de reghel ghevolght,men hcefft'begheèrde", fonder datm~ó ~Ocyt~ 
",.... behoufi te doe~ om di~.voor~evel IC v:Crf,hacuwen, wó!ntmen ,die vc;~X.:k~" 

cven foo grool en ghehJ,kfe dáer (Offl.t, . 

~ L.fl?T~ 

·Wantcr corthcyt valt int vlndcnd~r tchaeuwcn· van ettdickercChtc Ji.~ta 
die melle vlocr * cvewijdich {ijn,fc)o{lllJcn wy daer af eenige vQor~cl4çn tttl~ 
len. T'éerfic van eeh Jirii indevlocr, diens cen uytedleirit glas (omt ;(~ 
uyterfie dacr buyten. Het tweede. van .·èen liniindc vl6cr 4icrimvce~y.r.et;acq 
beyde bUylen t'glas commen~Hct derde van een lirii"b9v~ de vJoer ~ di~n$ ~ 
uyterfieinr glas comt. t'ander daer bUYlen, Het \'ic:rdc van een liJÛ boven dè 
flocr,dlcns tWee uytCl1l:cn beyde buyten I'glas (ommen. 

I Voorheefl. 

Laet tcn cerllcQ A B e.cnverfc!laculic~c r~hte li~i fijn inde vJocr,gherakcn­
de mettet pUnt B, de glafgront C D, diens glas reehthouckich op de vloer. Ede 
yoct:~wacr op vcrd~t :WO~t cen.ti~~e,lijn. 
te ft:i~ redithoucki(h~p de v)aer,cll (Ven an~ 

. de ficndermaet EF. Oin hiet af de fchiêli te:" 
Vîndè~, ia treek dC vlocr1iji1 E·Ge~~.ij,d!!&hc 
met B A.Jdoch'\'altettc gcdentkcil(rwelcklié:1ll 
vcrfiaen.Î:il Coo we~ op dÇd,tie volghcnde voor;.· C 
beelden ~cfesHdls álsop dit)dat dedricgheghe- .. 
\'en punten EB A ih gbccn rc'chtc lliü cn mëu~· 
gben ftacq , om totte coqb~)'t te commen die 
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1st SECfION 

It is proper that in tbe perspective drawing of a figure we should always im­
agine in the supposition that the glass passes through the foremost part, as plane, 
lirie or point, of the figure, because this does not then require to be drawn in 
perspective, since it serves as its own image by the 2nd postulate. But because 
someone might now think tbat in tbe. practice of perspective drawing it would 
of ten be unsuitable to take the plane of afigure, such as a large building, for its 
image, since the image would become much too large to be drawn on paper, we 
shall give a somewhat fuller explanation thereof. For example, let the perspective 
or some building have to be drawn, the front façade of which is 100 palrns high, 
and let the observer, being at a distance of 300 palms from it, place before himself 
a real glass, th ree palms away from the eye, in such a way that it is parallel to 
the aforesaid façade which is seen through the glass, in which must fall the image 
a palm high. This being the supposition, and an image being required which is· 
equal and similar to the image that is seen in the glass, someone might say that 
the lines of 100 and 300 palms which pass from the eye to the figure would 
be too long to be properly drawn on paper in actual fact. How then are we to 
tackle this matter? As follows: We imagine we have before us a small physical 
model, whose front façade, standing in the glass, is the aforesaid image one palm 
high, and the rest according to requirement, and if this modeL is taken for the 
object figure, and a ground-plan and a vertical plan are made of it, while for 
the perspective drawing the rule is followed, then the required image is obtained 

. without our having to take the trouble to bring that front façade into perspective, 
for the image is drawn of the same size as we have found. 

2nd 'SECTION 

Because there exists an abridgement in the finding of the images of several 
straight Iines which are parallel to the floor, we shall give some examples thereof. 
The first of a line in the floor one extremity of which comes in the glass and 
the other extremity outside it. The second of. a line in the floor whose two 
extremities both fall outside the glass. The third of a line aoove the floor one 
extremity of which falls in the glass and the other outside it. The fourth of a line 
above the floor whose two extremities both falloutside the glass. 

is! Example 

In the first place let AB be a straight line in the floor, meeting in the point B 
the glass base CD, whose glass is at right angles to the floor, E being the foot, 
on which is imagined an observer's line at right angles to the floor and equal to 
the observer's measure EP. In order to find the image from this, I draw the floor 
line EG parallel to BA, but it is to be borne in mind (which applies to the three 
following examples of this section as wel.! as to this) that the three given points 
E, B, A must not be in a straight line in order to attain the abridgement werequire 
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wy int wcrck begheeren, wantmendan d~ur plft u:.eckcóvl),D E G evcWijdtghé 
met BA, 101 ghecn bdluyi èn IOlldc:gherakcn,ÁlsvcrdaC;rt·i~int merck ·des 
j voorfiels: Daer na G H rechthouckich op. G D.:, :c;n even ;l):'C;~ E F, voort H B 
en A E, foyende GD in I,eh IK rechthollcltictl ppC I?, gherakcnde H Bhl K: . 
T'welek fao lijnde, KB is de beghecrde fcijacll' ,'an A lhWant B int glas, is 
fijn felfs fchaeu,dcrur de tweede begheerte; en J~ (dlaeu \'sn AJeur het) voor­
fiel,en daeiom de lini K B fehaeu van A B deur het 1 \'oorftcl..:f)e .corl hc)'t hier 
uyt volghende,is dat dem EG e\'cwijdcgt:e:e trclkell mC;J AB, 100 blijf! het 
deel der faemlijn van B tot K de' begeerde [,bacu, ruermell am!ers doende noch 
een Eiculini voor [chacu moet. t.tcckcn; 

2 VOfJrhee!j. 

Lact tentw~den A B eén \'erfchaeulicke rechte jini fijn inde vIeer, niet ge~ 
:rakende de glafgrondt CD; diens glas rechthouckich op de vloer, E de voet; 
wacr· op "('cedocht wort cen liendcrlijn te fiaen eechthouckich op·dc vloer, en 
C"enande fiendeimaetE F. Om hier af de fchaeu te vind.:njickireek A B voor­
waerr tot inde glafgrondt an G,daer na de vlocrlijn EH evewijdeghe met G A: 
Voort Hl rechthouckichopC D,en even metEF,ruer nà IG ,en A E [nyell~ 
oeCDin K;'Cn:KLrechthouckichopCD; 
ghc:rakende 1 G :in L, voon B E. fnyende GD 
in M,en M'N rcehlhouckich ope D ; ghera­
,kendd G. jn.N :-T'wc:lck foo fijnde, L Nis 
opcnbacrlick de beghccrde lèhaeu van 1\ B, 

i 

De conheyt hier uyt is , dal men met A 11 ~~~:-i~---'--i;-;--;: 
voon t c m:ckèn tot G, en de reft als boven, de (; G; 11 .zj 

twee pumen!1, 'B, vcr[chaeut met een VIOCI­

lijn EH, een fic:ndermaet Hl, cn een faem. 
lijn 1 G , daçrfl1cn :lnders eJek punt A , Bin.t 
be[onder vérfchaeuw'ende, van elek t\vee ru1c-
ke Iinicri'iOl1de ttecken; 

j Voorbeelt;. 

Letten derden A, B, t\vei: punten ftj n inde v loer,cn noch twee pu nlen dd: 
{oe hooeh dácr bo\'en a\sG D'landi; is comincnde t'een punt bovco B int glas, 
.~n de lini iuffchen.die twee pumen di1:evc:wijdich vande vloer moet wefen , f1 
4cghegheven \'erCchaeulicke Iini., .voort is 1'gl.ts rechthouckich op de vlocr;fijn 
glalgrondt [yE B F,en G de \loet, waer op deudghedacht ghenomen wort een 
jicnderlijn te ilaenrcchthouckich op de \'loer;c:n evcn ande fic:ndermaet G H. 
Om hier af de fchaeu te vinden;iek treek B 1 rechlhouckieh op:E F, cn eveil an 
C D,dacr na G K evcwijdcghemet B Aien vant'vloeriijnrac:ckfelK, dc:fien­
dermact K L. red~thouckichop EF,en evenan G Hjvoort L I en A G fnyc:nde 
E Fin M, daer na M N rechthouekichop E F , gherakcnde de facmlijn I L 
in N, T'welck foo fijnde 1 N is qe begheelde fchaeu : Want t'punt I is 
int glas fijn c}"ghen [chacu deur de Iweede ~egheerte , en t'punt N fchaeu 
van I'punt boven A deur hct 6 voorfiel , daerom de Jiili tufièhen berden als 
N·l. is deur. het . "r~c: vQorftcl (thac:u vande lini bpvcn A B. De con-

D 3 heyt 
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in the procedure, for by the drawing of EG parallel to BA we should not then 
reach any condusion, as is set forth in the Note to the Sth proposition. Thereafter 
I drawGH at right angles to CD and equal to EF, further HB and AE, inter­
secting CD in I, and IK at right angles to CD, meeting HB in K. This being so, 
KB is the required image of AB, for B in the glass is its own image, by the 
second postulate, and K is the image of A by the 5th proposition, and therefore 
the line KB is the image-of AB by the lst proposition. The abridgement resulting 
from -this is that by drawing EG parallel to AB, the part of the meeting line from 
B to K remains the required image, whereas otherwise a new line would have 
to be drawn for theimage. 

2nd Example 

Secondly, let AB be a straight line in the floor, not meeting the glass base CD, 
whose glass is at right angles to the floor, E being the foot, on which is imagined 
an observer's line at right angles to the floor and equal to the observer's measure 
EF. In order to find the image from this, I produce AB to the glass base in G; 
thereafter I draw the floor line EH parallel to GA. Further Hl at right angles 
to CD and equal to EF, thereafter IG, and AE intersecting CD in K, and KL at 
right angles to CD, meeting IG in L, further BE intersecting CD in M, and M,N 
at right angles to CD, meeting IG in N. This being 50, it is dear that LN is the 
required image of AB. The abridgement resulting from this is that by producing 
AB to G, and the rest as above, the two points A, Bare drawn in perspective 
with a floor line EH, an observer's measure Hl, and a meeting line IG, whereas 

. otherwise, if each point A, B were drawn in perspective separately, for each two 
such lines would have to be drawn. 

3rd Example 

Thirdly, let A, B be two points in the floor, and two mo~e such points, each 
as high above them as CD is long, one point coming above B in the glass, and 
let the line between those two points, which must be parallel to the floor, be 
the given object line; further the glass is at right angles to the fIoor; let its 
glass base be EBF, and G the foot, on which is imagined an observer's line at 
right angles to the floor and equal to the observer's meaSure GH. In order to find 
the image from this, I draw BI at right angles to EP and equal to CD, thereafter 
GK parallel to BA; and from the fIoor-line glass point K the observer's measure 
KL at right angles to EF and equal to GH, further LI and AG intersecting EF in 
M, thereafter MN at right angles to EF, meeting the meeting line IL in N. This being 
50, IN is the required image, for the point I is its own image in the glass, by the 
second postulate, and the point N is the ~mage of the point above A by the 6th pro­
position; therefore the line between the two as NI by the first proposition is the 
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.. I Bovc~ DUt. DiVllSICHTJCHi 

hcydt bler"yt~ volghcnde IB, datmcG 
dCur.G K evèwijdegbetet~cnmet a A, A %or 

',.fOO bli,jft he, t deeldCi,racD\. l .. i Jn van,ltot N :D~ r. ,JtI dcbeghccrde 'fèhaeu , dáetmcn àndm I 
doende een nieuwe lijn voor fëhaeu moef . ' 

, crcckeD,boven (lien noch een llni als B l,en Jr, C :B A X .. 
eenandcr~BA. 'X __ ~ 

(i 

4- Vöorbee/t. 
uet tcn vIerden A en B twee punten fijn illde vloer, elek foo hooch dact 

boven a.ls C D Janck is, commende beyde buyten t'glas ,en de lini tuJfchen die 
,twee punten dieevewijdich vande vloei moet weièn,ry de ghegeyenverfdlteu. 
Jiçke lini; Voort is t'glas rccbthouckich op de vloer,fajn glafgront fy E F • .en G de 
Noct, waer op verdoNu wort ecn fiendalijn te ftaen redtthow:ltioh op de vJGer. 
en even ande flCnderm~t G H, Om hier af de fcháeu te vinden; kk tred; A B 
, l"borwaert tot datfc deglafgroDt gheraeckt in I: Dacr na I K r~htboucldc:h op 

, EF,enevenanC D, voortG LevcwijdcghcmetlA,en van,t''VJOerlijnraeddè1 
, L, de uendermaet L M rechthóuc:kich op E F,en even an GH:Daer na M Ka. 
A G/nyende E F in N , voort N 0 recbthouckich op E F , en gherakende M IC 
in 0; Daer na B G foyende E'F io P, voort P Q5<:hrhoudicb ~p 'EF ,en ~ 
kendeMKinQ..Twc1ckfoo û;nde,OQJ!dc bcghccrde fWeu: WwO is 
.fchaeu van ['vcrfchaeuJickpunt boven A,en ' 
~an t"verCch,aeulickpuDt boven.B deur 
het 6 voorfteI,cnO Q IIni rufièheo beyden 
die punten, moet fi;Dde [chaeu vandc va. 
fchaeuJicke AB· deur het 1 voorLlcl. De B 

conheyt hier uyt volghende,won beaierckt ~~,:-:;~~~'-"_..).._ 
alfmen int langhe dek verfcltaeulickpunt B C 1 
alleen verfchaeut na de manier des 6 voor. 
fiels,fonder A B voon te trecken,ooch G L 
daer me evewijdcghe. . 

J LID T. 

Dae! valtc.ortheyt cn fekcrhcytintwe1d: met te~ dat verfchaea. 
licke: cvcwi jdeghe linien die meuerglas evavijdich tijn, hun fchaeuwen oodc 
evewijdich hebben deur her J voorliel : Macr vcrléhaculickt cvCWijdeghc die 
mertct glas orievewijdich fijn , daûe hacr fc:haeuwen oock onevewijdlch heb­
ben, en v.ooftgettocken liJnde in een punt vc.rlàmen dctu het l voorLlel. DOit. 
làeckditr conhcyt isom datmen int fouckeoder fchacuwm wnde gheghcvcll 
verfchaeulicRpunten, niet ahijt en behoort te vervolghen al de fes leden der 
wercking des j voorftels,ofdc1èvenledel1cks~ voodlcls,macrallccnclick tWCIII 
Û drie van dienJ ja fomwi)lcn niet~en. ' 

I P'(Jor~ee!l. 

, Omdefe eenheden byvootbeetr te verclaren, tact ABC D een vC!rfchJca. 
Jäe cvewijdcahc vicrhóuä tiJQ inde vloer J deur wiens Jijde D C de glalgront 

.Eftlrctt. 
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image of the line above AB. The abridgement resulting from this is that by 
drawing GK parallel to BA, the part of the meeting line from I to N remains the 
required image, whereas otherwise a new line· would have to be drawn for the 
image, and moreover a line such as BI and another such as BA. 

4th ExamPle 

Fourthly, let A and B be twopoints in the floor, rand two more such points] * 
each as high above them as CD is long, both falling outside the glass, and let 
the line between those two points, which must be parallel to the floor, be the 
given object line. Further the glass is at right angles to the floor; let its glass 
base be EF, and G the foot, on whiçh is imagined an observer's line, at right -
angles to the floor and equal to the observer's measure GH. In order to find the 
image from this, I produce AB until it meets the glass base in I. Thereafter IK 
at right angles to EF and equal to CD, further GL parallel to IA, and from the 
floor-line glass point L the observer's measure LM at right angles to EF and equal 
to GH. Thereafter MK and AG, intersecting EF in N, further NO at right angles 
to EF and meeting MK in O. Thereafter BG, intersecting EF in P, further PQ at 
right angles to EF and meeting MK in Q. This being so, OQ is the required 
image, for 0 is the image of the point above A, and Q of the point above B, by 
the 6th proposition, and OQ, the line between those two points, must be the image 
of the line AB, by the lst proposition. The abridgement resulting from this is 
noted if in the full construction each point is drawn in perspective separately, in 
the manner of the 6th proposition, without AB being produced, nor GL being 
drawn parallel thereto. 

3rd SECfION 

Abridgement and verification possibilities are obtained in the procedure by 
bearing in mind that parallel lines that are parallel to the glass also have their 
images parallel, by the 3rd proposition, but that parallel lines that are non­
parallel to the glass also have their images non-parallel and, when produced, meet 
in one point, by the 3rd proposition. The cause of this abridgement is that in 
seeking the images of the given points we need not always follow all six sections 
of the operation of the 5th proposition, or the seven sections of the 6th propo­
sition, but only two or three of them, nay, sometimes not one. 

ist Example 

To set forth these abridgements by means of an example, let ABCD be a 
parallelogram in the floor, through whose side DC passesthe glass base EF; G 

. These words have been omitted in the Dutch text. 
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~Pftrcd:t,Gudc~ wauopdeurt'sbcdadttcm,Gmdalijnfhcrmnande 
ncadcrmacc (I,H,aucdllh.oUdddlOpdcvlQeC., ' 

H -'-_____ -:11 

, Om hicrafaeverèlare.ndc.ÓOithedeil ~U_rválleJiint"indeo der ~ 
wy rullen ccd\ her heel werèk befchrijven als volg~t: Icll treçk voor~ de vl~-

",lijn G I cvewijdcghe met D A ,en van het vlocrlijnracckfell, de ficndermact ' 
1 K,cvcn an G H. en rcchthouckich op d~ glafgtonr EF, daer na de liiJjen K D, 
K C,en AG fnyende E F inL, voorts L M rechthouckicb op E F, cn.gheraken­
de K D in M, daer na M N evewijdcgbe metD C. cn ghcrakende KC. in N. 
Dit foo fijOl.ic de vicrhouck M Ne D is openbaerlick de bcghccrdc Cchaea van 
ABC D. De corthcythict lngbcleghcn,is onderanderen,dauncn nictgefoche 

,cn heeft de fchacu N des verfchaeulickpunls B na de manier des s voorftds, , 
want trcäende M N tot datk K C ontmoet als in N ,foo mocft Nde fcham 
fijn \~n B,C9. delini M N fchacu van A B, omdcfe reden: K D, K C fàcmlijncn 

. wdènde,en (punt M fchàeu van A deurttet s v()()rftel , en dat boven dien de 
" , khaeu M ~ alfooevewijdcghe 'moet fijn,Mcne [cbaco DC, gbcUJckde vcr-

, ',,: 1èhaculicJr.e AB mette "erfchaculickc D Cdcurhet zvoorftcl, foo moctM N 
, " fdlacu fijn van AB,cn N van B. " ' , 

iVoorkelt. 
Noch ved meKkclicker corthadCll vallCBdct, als de vcffcbaditictc tveWijdt. 

gbe vicrhoucJr. in hacr beeft veel cv~ijdcgc ooien mertcafgaènde ûjden. Laa 
.. ,' bJ voorbcclt M NC D hicrwekrom!dikuvan ABC D fijn, K iàanpuot, 

J)PATt;"., 

~li de rcihlfvoorcn,uytgen.oDlen datdevcrrc:biailjcke~ ABC:D,DII 
ia het hcbbcdriccvcwijde&hcllD1enmttAD,ab0 P,Q.!,ST. 

D+ Om 



- 422 -

877 

is the foot, on which is imagined an observer's line, equal to the observer's 
measure GH and at right angles to the floor. 

To set forth from this the abridgements that may be obtained in the finding of 
tbe image, we shall first describe the whole procedure als follows. I draw first 
of all the floor line GI parallel to DA, and from the floor-line glass point I the 

,observer's measure IK, equal to GH and at right angles to the glass base EF, 
tbereafter the lines KD, KC, and AG intersecting EF in L, further LM at right 
angles to EF and meeting KD in M, thereafter MN parallel to DC and meeting 
KC 'in N. This being so, the quadrangle MNCD is clearly the required image of 
ABCD. The abridgement in this is, among other tbings, that the image N of the 
point B has not been sought af ter the manner of the 5tb proposition, for MN being 
drawn until it meets KC in N, N was bound to be the image of B, and tbe line 
MN tbe image of AB, for the following reason: KD, KC being meeting lines 
and the point M the image of A by the 5th proposition, while moreover the image. 
MN must also he parallel to the image DC, as the line AB to the line DC, by 
tbe 2nd proposition, MN must be the image of AB, and N of B. 

2nd ExampJe 

Even more notabie abridgements are obtained if the object parallelogram has 
in it many lines parallel to the sides descending to the glass base. For example; 
let MNCD here again be the image of AB CD, K the meeting point, and the rest 
as above, except that the quadrangle ABCD now has in it three lines parallel to 
AD as OP, QR, ST. 



- 423 -

+4- I Do V ex n P.lt 'Jj. 1:".11(1'5 fé 'H 'T'tt HE, 

, '. Om der fe1v~liiüen fcbacuwèli:iC'vinden tntn bëdhiid tdloeif dan fé tree. 
'ken K P,KR,K T,fnyende M NiridcdricpuntértV~ lt,; Y ;'Wànt de:dlic linien 
begreren inden vicrhouck M N CD ,als V P, X R, Y,T, lijn openbaedick de 
begheerde fchaé:uwen,tcwetcn V P van 0 P,en X R \'an Q"R, en Y T van ST. 

J Voorbeelt. 
Maer om ooek voorbedt re fiellen als hctglas fireek! buyten een lijde des 

cvcwijdeghen vierhoucx,evcwijdich melte lijde, Coo laet A B ~ Ó weerom een 
"erfèhaculicke evcwi}deghc vierhouck fijn inde vloer, wiens lijde D ç cvc:wij­
weh is menc glafgronrE F, en G is de VOCt , \}/':l.er of' ~curt' gbedaehreen ûtn­
derJijn fiaef,even andc tiendermael. G H. Om hier af meI corrheyt de fchaeu te 
vinden,kk treek A D en B C \'oorwaert, tot dal fe de gl:lrgront ghcraken ,in 1 en 
K: Vinde dacr na de fchaeu des vierhoucx A B KI, ghclijekfe hier vooren ghc. 
vonden wiert, van" ABC D, wdcke fchaeu (n~mende,L voor Caeqtpum) f1 
M N K I. Nu ghelijek hier gevonden is de fchaeu, M N del verfchaeulkke AB, 
alfoo falmen ooek vinden de fcbaeu der vcrfcbaé:ulickc D C;dat is,ick treek DG, 
fnyende E F in 0, daer na 0 P reehlhouekich op E F , en gl1erakeride L 1 in P, 
voort P~vewi;deghemet M N, en gherak.ende.~ K in Q:..,Twclck foo lijnde 
dcn,vierhouckMl~ Q.. P, is openbaediek de beghéerde fchaeu dcfver1èh'a,uliG-
kcABGD. " ' .," , 

" .B L 

Maer (00 de verCchaeulickc{orm cvcwijdegbe linicn hadde mcttc argaende 
fijden, de corrheyt des wera dieder dan op valt is düf<bnidi:Laet M N QE hier 
onder weerom de, fchaeu van A BeD fijn, L faempunt j en de rcfiallvooren. 
uytghenomen dat de verCchaculicke vierhouck ABC D nu in haer hebbe drie 
evewijdeghelinicn metAD,alsRS, TV,XY. OinderfclverIinicn fch.1eu te 
Vinden,men heeft niette doen dan die felvedrie iinien voort tetteckentot inde 
glafgrom E F,alsR S Z,en foo met d'ander twee: D~er na drie: linien vam faem­
pum L,tot die drieghera«kfelcn ~p'de glafgrondt, Want de drie linicn alfdan be­
grepen inden ~icrhoJlck M N g!, fijn opcnbacrIick'de begheerde fdlaeuwen 
~~\'1Cl'Ièha~~c RS; T V;X Y.,' " ' 

J Voor .. 
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To find the images of the said lines, we need only draw KP, KR, KT, inter­
secting MN in the three points V, X, Y, for the th ree lines contained in the 
quadrangle MNCD as VP, XR, YT are clearly the required images, to wit VP 
of OP, and XR of QR, and YT of ST. 

31'd Exa1l1ple 

But to give also an example where the glass extends outside one side of the 
parallelogram, parallel to the side, let ABCD again be a parallelogram in the 
floor, whose side DC is parallel to the glass base EF, and G is the foot, on which 
is iinagined an observer's line, equal to the observer's measure GH. In order to 
find from this briefly the image, I produce AD and BC until they meet the glass 
base in land K; thereafter I find the image of the quadrangle ABKI as it was 
found above of ABCD, which image (taking L for the meeting point) shall be 
MNKI. Now just as here the image MN of the line AB has been found, in the 
same way the image of the line DC will also be found; that is: I draw DG inter­
secting EF in 0, thereafter OP at right angles to EF and meeting LI in P, further 
PQ parallel to MN and meeting LK in Q. This being so, the quadrangle MNQP 
is clearly the required image of the figure ABCD. 

4th Example 

But if the figure has lines parallel to the sides descending to the glass base, 
the abridgement of the procedure then obtained is as follows. Let MNQP 
below again be the image of ABCD, L the meeting point, and the rest as above, 
except that the quadrangle ABCD now has in it three lines parallel to AD as RS, 
TV, XY. In order to find the images of the said lines, we need only produce the 
said three lines to the glass base EF 50 - as to obtain RSZ, and similarly with 
the other two. Thereafter three lines from the meeting point· L to those three 
meeting points in the glass base, for the three lines then contained in thc 
quadrangle MNQP-are clearly the required images of the lines RS, TV, XY. 
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VANDE VERSCHAEVW1NG. 

L 

.E 

j Voorheeft. 

A R. TX 

Hoewel ons ,·OÓtnènie n w:is nyt verfcheydenmanieren vàn wercking máer 
een te ver~kfcn , te weten die ons corrft en bequaemft docht, foo fullen wy 
nochtans tolte vier bo\'efchreven voorbeelden dit vijfdevervoughc:n, met wat 
verandering ind~ manier des wercx) dtur dien wy in des Anhangs J hOoftftic:k 
dáerafwat fullen fegghen. . . 

Om dan tot de faec:k te comtnenjfullen hier ficllen vier fdrmë,djeerfiê meteen 
ghegeven verfc:haeulick viercant, de tweede met een verfc:haeulic:ke rechthouclc 
op d'een fijde langer,de derde tilet een evewijdege G:heèfhouckighe vierhouc:k. 
en alle drie metlet glas rechlhouckich op de vloer deur een mde der vetfchaeu .. 

· lkke vierhouek: De vierde form metter glas fcheefhouckich op de vloer. tot 
wekke vier (ormen een felve befchrijving dienen fal. Laet dan ABC Deen 
verfchaenlickc evewijdegheviethouck fijn inde vloer, deur wÎCns fijde D C de 
glafgrom E F fireckt,G is de voct,waer ordenr t~hedacht een fienderlijn fiaet; 

· even ande fiendermaet G H,en rechthouckkh op de vloet, voort fy ghettocken 
devloerl!jn G I,cvewijdeghe met 0 A,en van het vloerlijnraeckfel I, de fien­
dermaet 1 K; even :.in G H ,en· rechthoilckich orde glafgronrE F , daer na de 

· faemlijnen OK, CK. Tot hiertoe is t'werék ghedaen als in t'beghin van her 
1 voorbedt defcs 3 IidtSI Maer om nu de fdueu van A B op ons voorghenomen 
manier te vinden, iek teyeken inde glaf!;ront E F ('punt F. alf 09 dat CF even is 
andè lini dicder valt van G,rechthouekich op E F, t'welck in d'e:erfte, en tweede 
fotmis G I,inde 3 en 4foimwortfe: bedocht: Daer na FL, even enevcwijde:' 
ghe met.I K, voon teyeken kit in4e glafgrondt E F t'punt E, alfoo date E even 
is ande lini dieder van C rec:hthouckicQ valt· op AB, of op haer verlangde, 
t'we1ck in d:çerfie en tweede form is C Bjinde 3 cn 4-form wortfe bedocht: Oae! 
na C M; makende op E F"en houek eveh anden hOu~k diemen neemt het glas 
op de vloer te: maken; lek tJ'eCk daer na L E;fnyendc C Min N,neem daer na de 
langdcC N,vervoug~dieJnd(lini'lK,van I tOt 0, en tre,kdeur Ode Hni p~ 
evewijdeghe met A B,tc \VetenP inde faemlijn 0 K, en Q inde faemlijnC IC 
l>irfoofijnde~ckfcghdelini PQ$ wefcn de fchae:u vanAB,cn PQf Ode 
fchäeu des vierhouct AB CD. T BE R E Y T SE L. Laet inde (erfic en twee­
de form gheteyckent worden t'punt R. als ghcmecne fnt! van IK, ofhaet vet .. 
langdc,enAB ofhaer'lt:rlangde. 

T:ij E W Y s. 
Anghefien in d' e:erfie en tweede forin CF even is ande lini I G .en CE. al1 

'C. B, dli~ oockan 1 )\.. f00 is E FeVéó m<l& G R, en F LiseVèn znde fienderlijn 
die tipt pan~G.ftM rech.lboo~i2h öp devlöC;; waer<h!urdendrithOU'CkE F L 
mdJlfIjóde~nl,evcn;co gbd~id; iunàcn vadóclltCQ driCböuck begrepen me. 

. Kh~ 
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5th Example 

Although it was our intention to choose' only one out of different operation 
methods, to wit that which appeared shortest and most suitable to us, we will 
nevertheless add to the above four examples this fifth, with some· modification 
in the construction method, because we shall say something about it in the 3rd 
chapter of the Appendix. 

In order to come to the matter, we shall here give four figures, the first with 
a given square, the second with a rectangle, one side of which is longer than 
the other, the third with an oblique-angled parallelogram, and all three with the 
glass at right angles to the floor through one side of the quadrangie; the fourth 
with the glass at oblique angles to the floor, for which four figures the same 
description will serve. Let ABCD therefore be a parallelogram in the floor, 
through whose side DC passes the glass base EF; G is ,the foot, on which is 
imagined an observer's line equal to the observer's measure GH and at right angles 
to the floor; further let there be drawn the floor line GI, parallel to DA, and from 
the floor-line glass point I the observer's measure IK, equal to GH and at right 
angles to the glass base EP, thereafter the meeting lines DK, CK. Up to this 
point the procedure has been as at the beginning of the lst Example of this 
3rd Section. But in order now to find the image of AB in the manner intend­
ed by us, I mark in the glass base EP the point F such that CP is equal to 
the line that is from G at right angles to EF, which in the first and second figures 
is GI; in the 3rd and 4th figures it is imagined. Thereafter FL, equal and parallel 
to IK; further I mark in the -glass base EP the point E such that CE is equal 
to the line that is from C at right angles to AB, or to AB produced, which in 
the first and second figures is CB; in the 3rd and 4th figures it is imagined. 
Thereafter CM, making with EP an angle equal to the angle that the glass is 
assumed to make with the fioor. Thereupon I draw LE, intersecting CM in N, 
then take the length CN, transfer that to the line IK, from I to 0, and draw 
through 0 the line PQ parallel to AB, to wit P in the meeting line DK and Q 
in the meeting line CK. This being so, I say that the line PQ is the image of 
AB, and PQCD the image of the quadrangle ABCD. PRELIMINARY. In the 
first and second figures let the point R be marked, as intersection of IK, or IK 
produced, with AB, or AB produced. 

PROOF 

Since in the first and second figures CF is equal to the line JG, and CE to CB, 
i.e. also to IR, EF is equàl to GR, and FL is equal to the observer's line that is 
in the point. G at right angles to the -floor, in consequence of which the triangle 
EFL, right-angled in F, is equal and similar to the imagined triangle contained 
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fèhen hctoogh,R,en G, recht lijnde an G;Voort anghefien I G even is an CF, 
foo 1II0et L E. de lini CM fnyen in N, (00 hooch bo\'en C, al5 hel firael van 
t' oogh tot R het glas deurboort boven I. daerom C N is de ware langqe diedcr 
moet fijn van De totte fcbaeu van AB, maer de felve langde is tuffchcn 0 C 
cn P ~eur t'werck,daerom P QJs in hac:r bchoollicke verheyt van DC : Hacr 
uyterftenP~noockinde faemlijncn DK, CK; Dacrom p~ dcwalc 
f,hacu van A B. . 

I FORM 

~""""--------.JQ 

3 FoB(Ji 
.~ 

a FORM 

:Ir ~ 

. Deur t'gheQc hi~· ~efen isind.eeedle:ClIl.t'Wcedef'~.mach1J1en·ciW1i~ 
ghenou"h vc;rft;tcn'de nootfakc:lidtheyr van ~etgbdii!=k'.e:inde ~erdc: Cia ,~ 
forzn,wantfoomenttcdgecnlinivanG.rcdubouáieh~A,ofop~n~ 

Janick, 
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between the eye, R, and G, being right-angled in G. Further, since IG is equal 
to CF, LE must intersect the line CM in N, as high above C as the ray from" the 
eye to R pierces the glass above I; therefore CN is the true length that must be 
from DC to the image of AB, but the same length is between DC and PQ by 
the procedure, therefore PQ is at its proper distance from De. lts extremities P, 
Q are also in the meeting lines DK, CK; therefore PQ is the true image of AB. 
" From what has here been proved in the first and second figures we may under­

stand clearlr enough the necessity of a similar procedure in the third and fourth 
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VA'Nblr'V'~R:iSCH A È,V\VI N C.' 41 
Iangdc, [y fat cvcnfijn mct E,P I waeruyt inen gbenouch fiet t'vêrvoigh vàQ.; 
dereft. ' . . . 

MI !t,C K:r. 
Maer food~ te vinden waiÇn de fthacuweil vah ettelitkc :lnder vi:rich~ciJi1c.; 

ke )inien eveWijdich met A B, dat can rn~t cortheyt aidbs ghefchien: iaet tuc. 
fchen A Ben D edeur t'ghedacht noch twc:e v'er(chaeulicke li~itn fijn, heli 
en evewijdich met A B,cnftreCkende deui: de punten S,T,die gheteyckent fijll 
inA D. Om der felve linienfehaeuwen te vinden', ickteyckeninC,Ede twee: 
punten V,X,alfoo dat C V even ·is mette lini van S tbt op E F reeh thouckich,en 
C X even inene lini van T rechrhouckich Op E F ~ tt«k daer na LV. en L X; 
(nyende M C in Yen ZJ Teycken daei: na inde vicrhouek ~ ~ D dclini 4 b,fo 
~ooch boven D C;als van Y tot C, fghclijei de liqi t ti fob ~ooch boven D Cj 
als van Z tot C,en heb openbaerlick t'begheerde. .,. 

-:rot hier toe fijn voorbe~lderi befchreven ahvaer t'gla~flreckt deur etn fijdê 
des verfchaeulieken vierhouq,rnaer om ooek vooibeelt te {{ellen daen buyten 
een tijde ftreekt eVeWijdich mette felve, [00 laet inde twee eerile rechthoucki. 
ghe verfl:haculicke "ierhoueken A,B,T e een ver[thaeullckè vierhouck fijn; 
ftr~ckende t'glasdeut EF evewijdich Inet AB, en'. de r~ft van' t'ghegheveD [1 
alfvooren. . .. . 
. Oin n\1 de fchaeu van A B te vinden, tncilfai A Tçn,haeNcgenövcrfijde Be 
voorwaert trecken " ~ot datfe I F gherakcn, als in C en D; An Ciende daer na 

" AB C Dal offe de ghèghtven verfchaeulicke form watr, men vin t P Q.§hacti 
yan A B aH\'öoren; En ailficndt daer na andermaclT eCD, al offe de ghcghe­
ven verfchaeuljckè form waer " men vint.op de fcl ve voilgl}e de fchaeu vande 
verdochte T t,en men heeft "lqheetde'; wact af t'bewijs de~*t'voorg:icn~ 
openbaer is. '.' . 

d Voorhee/t. 
Nu fulien wy fegghen vändc cOrtheyt diedervalt, :ils eglàs ftreckt Oilevcwij.' 

dich met eleke der viér fijden. L~et tot dien êybdc ABC Deen verfchaculicke . 
evew.ijdcghevÏèrhouck tijn,' E F de glafgiont onevewijdich met e1cke der vier 
fijden,ent'glas rechthouckich. op de vlog-a (lreckende deur een der punten, als 
deur C,en Gis de voet, waer op deur t;ghèdatht een fienderlijn flaet even ande 

. ~Qni~~IiI.: O~:y~l)ckJdve vj~hclUck,A.B.CDdef~hacutecrijgheD, 
mep foudc-ineugÀcn(viJ1defu:\efcha~ v.aJ;l~lçk der,p!lJl~n A, Bj D, na de ghe. 
lUec:i1e .. ~cl des '$ .vC?OIflcl~;.t,r~l:;daer na !inien val), t' eenpu~u tottet an-
4q j) mael,Dlr.a ~p[e,dcurc;c:p,.cottetweclt'crijg~cn eds:volght; Ic:k trcck de: 
viocrlijn G Ievewijdich met C B,en K lrcchthouckièh op EF,en even an G Hi 
Dae,ri11;1 ~vloer1ijn G Levewijdeghe mete D,en op E F de fiendcrmaet L M 
eVeDan G H. treek dacr na A D voorwaert tot inde glafgrondt an N, en A B tot 
inde fclve glafgtODtan 0; Daer na K N,K C,èn M C fnyende K ~ in p. voorts, 
M 0 fnyende K N in Q.tn K C in R. T'wekkfoo fijnde,de vierhouck Q.R C' P 
is de begheerde fchacu vandc vctfchaeulicke ABC D, want M O. Me fijn 

. faemlijncndcr fdlaeuwcn van A BDC cn KN 1 K€ der fdlac\.lwen van A Di . ' Be , 
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figures, for if a line is drawn from G at right angles to AB, or to AB produced, 
it will be equal to EF, from which the sequel of the rest is sufficiently seen. 

NOTE 

But if the images of several other lines parallel to AB are to be found, this 
can he done briefly as follows. Between AB and DC let there be imagined to 
be two more lines equal and parallel to AB and passing through the points S, T, 
marked in AD. In order to find the images of the said lines, I mark in CE the 
two points V, X, such that CV is equal' to the line from S at right angles to EF, 
and ÇX is equal to the line from T at right angles to EF, and thereafter I draw 
LV and LX, intersecting MC in Y and Z. Thereupon I draw in the quadrangle 
PQCD the line ab as high above DC as from Y to C, likewise the line cd as 
high above DC as from.Z to C, and I clearly have what was required to be found. 

Up to this point examples have been described where the glass passes through 
one side of the quadrangie, but in order also to give an example where it passes 
outside one si de, parallel to the latter, in the two first rectangles ABT e let there 
be aquadrangle, the glass passing through EF parallel to AB, and the rest of 
the supposition being as above. 

In order now to find the image of AB, let AT and its opposite side Be be 
produced until they meet EF as in C and D. Thereupon considering ABCD as 
if it were the given figure, PQ is found as the image of AB as above. And then 
again considering T eCD as if it were the given figure, the image of the imagined 
Hne Te is found in the same manner, lUld we thus have found what was required 
to be found, the proof of which is clear from the foregoing. 

_ 6th E:fample 

We will now discuss the abridgement obtained when the glass is non-parallel 
to each of the' four sides. To this end let ABCO' be a parallelogram, EF the glass 
base non-parallel to each of the four sides, and the glass at right angles to the 
floor, passing through one of the points as through C, and G is the foot, on which 
is imagined an observer's line equal to the observer's measure GH. In order to 
obtain the image of the said quadrangle ABCD we might find the'image of each 
of the points A, B, D, according to the common rule of the 5th proposition, there­
af ter drawing lines from one point to the other, but it can be obtained by a 
shorter method, as follows. I draw the floor line GI parallel to CB, and KI at 
right angles to EF and equal to GH. Thereafter the floor line GL parallel to 
CD, and on EF the observer's line * LM equal to GH; thereafter I produce AD 
to the glass base to N, and AB to the said glass base to 0; thereafter I draw KN; 
KC, and MC intersecting KN in P, further MO intersecting KN in Q and KC 
in R. This being so, the quadrangle QRCP is the required image of the figure 
ABCD, for MO, MC are meeting lines of the images of ABCD and KN, KC of 
the images of AD, BC; therefore the images of AB and DC are in the meeting lines 

C) "Observer's measure" is evidently a printer's error in the Dutch text. 
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~ 
A 

C F 

1 .0 P 

lt-------~ 

Be. daerom de fchatbweri ,'in A B en 1> C fijn inde làetnlijntJi MO,M C,m 
de fchacuwen vanAD,BCindclàemJijntn KN. KCwaerdc~r~enPC 
fchacuwcn fijn "wA B. D C,cn ~ Re fchaeuwen ''lIn A D, Be. cn "tt. 
\'OJgCD5 de vierbouck Q.!. C P fdlacu des verfdlacullckcn vkrhouti ABC D. 

'7 VQor. 
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MO, MC, and the images of AD, BC in the meeting lines KN, KC, in consequence 
of which QR and PC are the images of AB, De .. and QP, RC are the images of 
AD, BC, and consequently the quadrangle QRCP is the image of the quadrangle 
ABCD. . 
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VANDEVER'SCHAEVw! Na~ 

. 7Voorheelt. 
. '. -

Maer (00 in de vcrfchàeilUèke ev~wijdeghe vici:holicl:, miien wáren evewij.; 
~ dichmettc fijden,haer fchaeuwen wordenoock met corthcy,t ghevonden. Laet 
by voolbeelt inden verfchaeulicken vierhouck ABC D,drie linieh lijn evewij~ , 
dichmet AB, en d~ie anderlinienevewijdichmetAD: Dit foo lijnde,men 
doet de werckingalJvooren, cn daerenboven tre(.kmen noch de ghegeven eve­
wijd~~n voorwaert,tot datfe de glafgroDt E F gheraken, als tu/fchen een 0 
inde drie punten S,T, V, maeI tuifchen C en N inde drie punten X, Y,Z; ende is 
dan de fOlm als hier onder. . 

.Ai 
A .;.K 

..... ' 

.,' .. ' ... :.., 
.' ·.,B ....... 

':;(:::::.: ... 
'.:" . 

..EL v 

A 
K 

.,." .:' 

EL 

1I ____ .,..-_.:>1 

E D.ter 
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7th ExamPle 

But if in the parallelogram there are lines parallel to the sides, their images 
are also found briefly. In the quadrangle ABCD, for example, let there be three 
lines parallel to AB, and th ree other lines parallel to AD. This being so, the oper­
ation is as above, and in addition the given parallel lines are also produced until 
they meet the glass base EF as between C and 0 in the three points S, T, V, but 
between C and N in the th ree points X, Y, Z; then the figure is as shown below. 
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Daerna treek ickde fc:slinienMS,MT, M V,KX,K Y,K Zlen de linien dan 
begrepen inden vierhouck Q.! C P (wekken vierhouck wy meerder c1ac:rheyts 
bal ven hier andermael verteyckenen,fonder de ghegheven verfchaeuU,kc vier­
houek) fijn de beghcerdé fchaeuwen da vcrfçhaeulicke evcwijdeghc ineien 
vierhouP; ABC D. 

H---' ___ :::::.I 

E L 

/ 



- 436 -

891 

Thereafter I draw the six lines MS, MT, MV, KX, KY, KZ, and the lines then 
contained in the quadrangle QRCP (which quadrangie, for the sake of greater 
clarity, we draw here Once more, without the given quadrangie) are the required 
images of the parallellines in the quadrangle ABCD. 
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8 Voorheeft. 
Lact nu den glafgronl t F fireèken buylen den verfchaeulicken evewijdegen 

vicrhouck A Be D,fcnder dien te g,heraken, als hier onder, alwaer G de vott 
is, G H fiendermaet, die ghelijck cock t'glas rcchlhollCkich op de vloer is. Hier 
me: meue punten 1,K, 1., M, N, 0 ,de werck.ing veIl"olght alf\'ooren, daeI na 
:B C, en CD vOOlwaert ghetrocken, tot datfe de glafgron t f F ,gherak en in Pen 
Q!5n gheuocken M O,M Q, K N, K P, foo isde vicrhouck ccgrcpcn tuiléhen 
die binnenfie deden, n~n die vier linien,als R ST V, de bcghecrdc fchaeu;wacr 
~l'bewjjs opcnbacr is deur l'voorgaendc. 

A " .: ... ~" 

J) 1.' P -ft I 0 J'I 

-----~G 

,,; . 

... :$ ....... . 
. , 

", " 

".:-, 
-:'. 

I 

E 2 '7 Voot'''' 
\ 
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Bfh ExampZe 

Now let the glass base EP extend outside the parallelogram ABCD, without 
meeting it, as shown below, where G is the foot, GH the observer's measure, which 
just like the glass is at right angles to the floor. When upon this, with the points 
1, K, L, M, N, 0, the operation is continued as before, thereafter BC and CD 
are produced until they meet the glass base EP in P and Q, and Ma, MQ, KN, 
KP are drawn, the quadrangle contained between those interior parts of those 
four lines as RSTV is the required image; the proof of which is clear from the 
foregoing. 
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9 Voorbee lt. 
Ma~r foo den verfehaeulieken vi~rhouck ABC D, eycwijdegc linien hadde 

met d'cen en d'ander tijde,men foude om haer fchaeuwé met lkhtkheyr te vin­
den,doenaICvooren,le weten die linien voorm~eken lotte glafgrondt E F'; daer 

. na linien van M tot fuIckc gheraeckfclen tu{fchen Q..~n 0 \'alJcndc, en \'3n K 
. tot foodanighe gheracekfelen tufièhen Pen N vallende; Want dier linien deden 
inden vierhouek R S T V begrepen, fouden om de voorgaende redenen de be­
gheerdefehaeuwen fijn, 

10 Voorbeelt. 
Ons can ooek eonheyt ontmoeten int vcrfd::i.euwen der lichamelieke recht~ 

houeken. Om van t'Welck by voorbeelt te fpreken , laet ABC D fijn de 'gront­
teyekening van een liehamcJkke [eeh thouek,diens hooghde E F,en t'glas fitte­
kc deur ,'voorfie plat diens grondt De. ie voet fy. G , waer op deur t' ghedacht 
fiaet een fienderlijn rcebthOllekieh op Oe vloer, en even ande fiendermaet Hl. 
Om nu t'werck Ie doen ick teyeken op een ander glas (om de [chaeu mette ghe­
geven grontteyekening nict te vermengen) K L, M N, als fchaell des vierhOllCX 
diein t glas comt,tC: welen diens grom N M even is met De, en hooghde N K. 
cvean EF. Voortvinde ickdeur he~ 5 ofó voorficl t'faempunr 0, van t'felvetrec 
ick 0 M,O N, 0 K,~ L,alsfaemlijnen vandevoonghetrockenfchaeuwen der 
verfehaeulicke gclijck tijn D A, C B,en dieder boven commen. Om nu de reft 
der begh~erde febacu te volmaken, iek ~n behouf niet dan te foucken de fchaeu 
des punts ghelijck A is, welck fehacu P fy, diemen nu vlnt allcenelick deur de 
twee laetfie leden der wercking vam j voorfiel : Daer na treèkrnen P Q. e\'ewij­
deghe met N K, lot datfe gheraeckt de fa~mJijn 0 K:Daer na Q R,evewijdcgc 
met N M, tot datfe gheraeckt de fuemlijn 0 L, voorts RS, evewijdeghe met 
L M, tot datfe gheraeekt de faemlijn 0 hl ; Ten laetfien SP, welckc foo inl: 
handtwerck niet ghemift el' is,nootfakeliek moet vallen evewijdich met N M. 
deur het 2 voorfic1 : En om de redenen int felve 2 voorfrc1 bewefen , moeften 
P Q,en R S, eveWijdcghe fijn met N K, L M, en@ , met N M , fulex dat 
K CM NP Q. R S de begheerde fchacu is. . 

Maer want defe fchaeu gheteyekent is van een Iichamelickcn rechthouckals 
van deurluehtighe fiof lijnde, fulcx datmen de aeht~rfie linien als P Q,P S,P N. 
fic:n cin , foo is te weten dat alfmen tich voorfielt dattet lichaem niet deur luch. 
tkh en is, men mach de fcl ve drie Iinien onghctrocken laten, en in fukken.ge .. 
vall~ foudemen in plaets des punts P ,hebben mc:ughcn vinden ['punt ~ en 
Voort de refi vervolghcn na (behooren. 

/I Voorheeft. 
Maer foodêr achter den ghegheven verfchac:ulicken lichamelicken recht. 

houck,fionden meer ander liehamelicke rcchthoucken, even en ghelijck mette 
fc1ve,alsdiensgrontteyckeninghen de viercamen T, V, foodatde twee lijden 
T en V waren inde rechte linl van 0 deur A fireckende, de vinding van haee 
fchaeuwc:n is oock heellicht,wantghevonden t'punt X, ghelijck boven ghefeyt 
js van ~n daet me alfoo voortghevaren,men heeft de begheerde fdtaeu an X; 
En fghclïJCX vimmen ooó; de [~haeu an Y. ' 

IZ Poor-
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9th Example 

But if the quadrangle ABCD had lines parallel to one side and to the other, 
in order easily to· find their images we should proceed as above, to wit produce 
those lines to the glass base EF, thereafter draw lines from M to such meeting 
points between Q and 0, and from K to such meeting points between Pand N; 
for the parts of those lines contained in the quadrangle RSTV, for the .foregoing 
reasons, will be the required images. 

lOth Example 

We may also obtain abridgement in the perspective drawing of right prisms. 
In order to speak of this by means of an example, let AB CD be the ground-plan 
of a right prism, whose height is EF, and let the glass pass through the foremost 
plane, whose base is DC; let the foot be G, on which is imagined an observer's 
line at right angles to the fIoor and equal to the observer's measure Hl. Now in 
order to carry out the procedure, I draw on another glass (so as not to mix 
up the image with the given ground-plan) KLMN as the image of the quadrangle 
that comes in the glass, to wit whose base NM is equal to DC and whose height 
NK is equal to EF. Further I find by the 5th or 6th proposition the meeting point 
0; from this I draw OM, ON, OK, OL as the meeting lines of the produced 

. images of the lines, such as DA, CB, and those coming above them. In order 
now to complete the rest of the required image, I need only seek the image of 
the point as A, which image shall be P, which is now found simply by the two 
last sections of the opera~ion of the 5th proposition. Thereafter PQ is drawn 
parallel to NK until it meets the meeting line OK; thereafter QR parallel to NM 
until it meets the meeting line OL, further RS parallel to LM until it meets the 
meeting line OM; finally SP, which, if the construction has not been defective, 
must needs be parallel to N M; by the 2nd proposition. And for the reasons 
proved in the said 2nd proposition PQ and RS were bound to be parallel to NK, 
LM, and QR to NM, 50 that KLMNPQRS is the required image. 

But because this image has been drawn of a right prism of transparent matter, 
so that the rearmost lines as PQ, PS, PN can be seen, it is to be known that if 
the solid is imagined not to be transparent, the said three lines can be left un­
drawn, and in such a case instead of the point P we might have found the point 
Q, and further mighf continue the rest in the proper manner. 

l1th Example 

But if behind the given right prism there are some more right prisms, equal 
and similar to the said one, such as those whose ground-plans are the squares 
T, V, so that the two sides Tand Vare in the straight line from D passing 
through A, the finding of their images is also very easy, for when the point X 
has been found as has been said above of Q, and the procedure is continued, 
the required image is to be found in X; and in the same way the image is also 
found in Y. 
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A r--..., 

c 

i2.' Poorhtêlt. 
Maer (qo.. ~den bovefctueven vufchaeWick@,lichamdickel?rcchthoud;, 

, meer andct HnÎtb warm ev'ewijdich mcrrdljden , haer fchaeiiw(n (oUden met 
é:orlhëyt rl1ci1ghèn ghelrockenwordcn: Alsby vOorbeelr,ghenomen datler in~ 
de ~rt~ë' ~j~enghclcyckcilt waren dtic punten, van wclckccvcwijdcgcJiniCJi 
ghctróé~enw~~nmcttc'~angftc fijden: S'ghclijcx indc:langftc lijden feven 
puntert, VaD welckccvcWijdCghc ghetroeken waren mene conftefijden. 
;' Oin,dei fdVcicvcWjjdtgben fchaédwcil te vind~/men- heeft nictmo 

'EJ dm 
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12th Example 

But if in the above right prism there were some more lines parallel to the 
sides, their images might be drawn briefly. For example, let us assume that in 
the shortest sides there were marked three points, from which lines were drawn 
parallel to the longest si des , and in the same way in the longest sides seven 
points, from which lines were drawn parallel to the shortest sides. 
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ders te doen ) dan 
die linien uyt 0 te 
tKeken lotte voor. 
fchreven punten, 
cn VOOIt al d'an' 
der ghclijck de . 
volghende form 
anwijft , wdver­
fiaende dat decvc­
wijdcghe met KL, 
inden vierhouek 
K R ghevonden 
worden als hiet 
vooren in dit 3 lidt 
ghe[eyt is, en dat 
van dier Unien 
uyterfie punten in 
LR, gherrocken 
fijn evcwijdcghe . 
linieli met 1\. S. 

!l ... r ~...-.. . 

7<.. M 

IJ Voorhedt. 
Soa t'glas niet en waet evcwijdich met des Iichamdickcn tcchihouCJC pbl 

alfvooren,maer onevewijdich; daer vällen Oóckmerckelicke conheden in,Laa 
by voorbeelt ABC D cen rechthoud fijn,iek neem ccn viercant als gronttc:yt­
kcniog inde vloer, waer op verdacht WOIt een lichamdicke rechthouck te com­
men, foo hooch als een der lijden lanek is, te weten ccn * tccrlinck en deur den 
houck C firc:ckt het glas EF rcchthouckich op ae vloer, vooIt is G devoet,waca: 
op verdacht wort cen iiendedijn te ftaen rechthouckich op de felve vloer. cn 
even ande liendermaet G H.Om van defen tttrlinck de [cham te tcyckcncn,ick 
vinde ttrft alfvooren de [chaeu des gronts,of der drie fienlickepunten B, C, D. 
welcke fijn, neem ick,als inde volghende tweede form I,K, L: En KIM d' een 
faemlijn,diens fàcmpunt M: D'andcr (aemlijn is KL N, diens fàempunt N, en 
Opt punr K dat int glas comt, treckick de tijde des tc:erlina die int glas fiaer, als 
K 0, even an AB, daer na vant fàcmpunr/M de[aemlijn M 0 ,en NO daer na 
1 P,en L Q.!yewijdeghe met K O,comafende P in M O,en Q.!!l NO: Daer na 
M ~en N P fnyende M ~ R: Twelckfoo fijnde, de form RP I K L ~ is 
de begheerde fchaeu des ghCghevcn teerlincx. .. 

/1- Voorheelt 0 

Maer foo den gbcgbeven tttrlUlcltop dek vkrcanr cvcwijdeghc llplen had­
de,evcwijdich mctlC tijden ,de fcbaeuweo der felve connen oockmet cortheyc 
Ithevonden worden, La.etby voorbeelt de uyterfie punten diereYcwijdeghc: 
llnienin K O,tijnS, T,en d'uyterftepunrender'fcbacuwcn van fulckc linien in 
KL gevonden inden gront na de manier alfvoo~. fijn V X en il)K i fijn Y ~ 
daa na tred iek de: Jinien van V cnX cvcwijd~ metK O,to1În Q O,cn van 

dacr 
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In order to find the images of the said parallel lines we need only draw those 
lines from ° to the aforesaid points, and further all the others as the following 
figure shows, in the sense that-the lines parallel to KL are found in the quadrangle 
KR, as has been said before in this 3rd section, and that from the extremities 
of those lines in LR there are drawn lines parallel to RS. 

13lh Example 

If the glass is not parallel to the plane of the right prism, as above, but non­
parallel, notabie abridgements are also obtained. For example, let AB CD be a 
rectangle, I assume a square, as ground-plan in the floor, on which is imagined 
to come a right prism as high as one of the sides is long, to wit a cube, and 
through the angle C the glass EF extends at right angles to the floor; further G 
is the foot, on which is imagined an observer' s line, at righf angles to the said 
floor and equal to the observer's measureGH. In order to draw the image of 
this cube, I first find, as above, the image of the base, or of the three yisible 
points B, C, D, which I assume to be as in the following second figure: I, K, L. 
And KIM is one meeting line, whose meeting point is M; the other meeting 
line is KLN, whose meeting point is N; and in the point K that comes· in the 
glass.J draw the side of the cube that is in the glass as KO, equal to AB, thereafter 
from the meeting point M the meeting line MO, and NO, thereafter lP and LQ 
parallel to KO, P coming in MO and -Q in NO. Thereafter MQ and NP inter­
secting MQ in R. This being so, the figure RPIKLQO is the required image of 
the given cube. 

14th Example 

But if the given cube has ineach square parallel lines, parallel to the sides, the 
images of these can also be found briefly. For example, let the extremities of 
those parallel lines in KO be S, T, and let the extremities of the images of such 
lines in KL, found in the base in the same manner as above, be VX, and in KI: 
YZ. Thereafter I draw the lines from V and X parallel toKO, as far as QO, and 



- 445 -

Y,ANDB VER$:CHAE'VW.tNC~ 

., voOntOt M: Dacr na van Y cnZ cvewijdcghcmct K O,tot in M 0,01 van 
dier voontot N: Daer na N S;N T,M S; M T. 'I'wclckfoo fijndedc1iJiien bc •. 
arcpcn inde drie vicrhouckeD fijD opcnbaerlick de begeerde fcharuweD der ge .. 

. abCVCll vcdèl3aeulidr.c cvcwijdcghc üoicn op de vicrcantcn des teerlina. 

. l{ 

\ii~:;::~.::,.:::: ." .. 
D :0 ••.• 

~1.!r~:::!;-;:.~~,:;::,:.::.:, :':::. R. .' .. :::: ·.P:.·.:·.~.:,::.:::.·~.·;.:.~.~~~.(::;Y ... ::::;<:t ... 

L' 

Men foude bcneven de bovefchrcvCD vöorbèelden met tjcham~iicke . ttcht'; 
houckeD • noCh lneughen ftellen ander voorbeelden ·van groore! gheftichtèn, 
maer.achtendedar hier deur de ineyning ghcnoilch veiftaen is \'ande conhcydt 
vallende in fulck: evnvijdcghcn,re weten die met te vloer of ~tct glascvcwij­
dich fijn,fullent daer by laten,te meer dat een die hem int dadelick verfchacuw~ 
d(.llt.v.~ClPrth.cdcD mcràtdic Scal mODdclicke ODdcn'ichting en bchouvE. 

, E...... LIDT. 

/ 
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from there on to M. Thereafter from Y and Z lines parallel to KO, as far as 
MO, and from there on to N. Thereafter NS, NT, MS, MT. This being so, the 
lines eontained in the three quadrangles are clearly the required images of the 
given parallel lines in the squares of the eube. 

Besides the above examples with right prisms, other examples of large buildings 
might be given, but sinee we deern that the meaning is thus sufficiently under­
stood . of the abridgement obtained with sueh parallel lines, to wit those that are 
parallel to the Hoor or to the glass, we shall leave it at this, the more so as those 
who exercise themselves in the praetiee of perspeetive drawing will note many 
abridgements whieh do not eall for any oral instruetion. 

/ 
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4 LI DT • 

. Onsonu'nOet ooek eOIlheyt int verfchaeuV'/4=ll van:vetfcha~ulic"e~cwi.idt. 
@lelinien dIe onevcwijdich lijn ,mettc vloer, en, ooc~me.qçt.i!;tS. Qm ~ 
t'wckk voorbeeltre fieHen ,Iact ABC 0 {ij nde grondtteYcJ:ening van een 
huys,diens Ilanueyckening als voorghe\'el of achterghevcl fy E F G Hl, fulc" 
datl H even isen overcomt met C B, en t'glascomme opdevloer rechthouc­
kich deur DC: Hiertoe noch gheghcven lijnde de ,voet en ficnderlijn, en de 
,'crfchacuwing ghedaen wcfcnde na t'behooren , foo is dact uyt ghecommen. 
neem ick, de khaeu waet afhet dack fy den vierhouck KLM N : Dit plat des 
dack en is inde verfchaeulicke form cvcwijdich noch mette: vloer, noch metlct 
glas: Van t'felve verfchaeulick dack commen neem ick vijf e\'cwijdcghe Iinien, 
evewijdich mette uyterfte, bcteyckenende het onderfcheyt van barders; loot .. 
pannen,ofdierghclijcke 
dacrmen de huyfen me 
deckr, de eyndcn van 
wleke linien commen 
iÏlde lini M N , als ter .A b 

plaetfen vande punten C],', . , ' ' . 
P,~,S,T. Omnudict 
linien fchaeuwen met 
lichticheyt te vinden ick 
treckN Ken ML voor- .l> C 
waert tot datfe malan-
der ontmoeten an Vals 
faempunt ; Daer na treek 
ick VP, V9.t,.VR, VS, 
V T , die altemacl KL 
deurfnyen moeten. Dit. 
[00 lijnde,ick fcgh dat de 
vijflinien vallende inden 
vicrhouck KLM N, de 
begcerdefchaeuwen fijn, 
waet af t'bewijs open-' 
baer is. O· 

s LID T. 

F 

G 

...... .... 
...... .... ::: .. :.:. 

v. 
.. / 

Ons dn cortheyt ontmoeten met te ghedencken het inhoudt des I voortlels. 
te weten dat de rechte lini tu1lèhen twee fchaeuwen ,'aD verfchaculicke punten. 
·[chaeu is der verfchaeulicke rechte lini tufièhen' de fcl vc twee veIfdlaculi.ckc 
punten. Om van t'welck voorbcelt te be-
fchrij\'en , fao laet ABC D lijn een ver- A B 
f<,èha.eUlicke viCrhouckige reCh, thouck,diens· 0 
ghevonden fchaeu fy E F G H. Hier bene. _ .. 
y.c:~s begh,eeIrD.)en: noch de filiaeu des mid.· r. 
dclpuDts 1 valJ ABC D. Om dit met cort·, 
heyt te dQCn, ick treek de tWee rechte linieR, ' 
E G,F H,en daerfe malcanderdeurfuyen aIs· .. 1) c· 
in)<,is de beghéerde fchaeu . des verfchacu-' 
J.U:k punts I: Want deur het., bOvefchreven x vooUleL foo is E;G fchaeu vaftde 

. . vcrdcxb. 
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4th SECTION 

We also obtain abridgements in the perspective drawing of' parallel lines which 
are non-parallel to the floor, and also to the glass. To give an example of this, 
let ABCD be the ground-plan of a house, whose vertical plan of the front or rear 
façade shall be EFGHI, so that IH is equal to and corresponds· to CB, and the 
glass comes at right angles to the floor, through De. When in addition the foot 
and the observer's line are given, and the perspective has been carried out in the 
proper manner, I assume that from this has resulted the image, of which the roof 
shall be the quadrangle KLMN. This plane of the roof in the figure is parallel 
neither to the floor nor to .theglass. I assume th at from the said roof proceed 
five parallel lines, parallel to the boundary lines, signifying the distinction be­
tween boards, lead, tiles or the like, with which houses are covered; the ends 
of such lines come in the line MN, namely, in the points P, Q, R, S, T. In order 
now to find easily the images of those lines, I produce NK and ML until they 
meet in V as the meeting point. Thereafter I draw VP, VQ, VR, VS, VT, all of 
which must intersect KL. This. being so, Isay that the five lines falling in the 
quadrangle KLMN ~re the required images, the proof of which is dear. 

5th SECTION 

We may obtain abridgements when we bear in mind the contents of the lst 
proposition, to wit that the straight line between two images of object points is 
the image of the straight line between the said two points. In order to give an 
example thereof, let ABCD be a rectangle, the found image of which shall be 
EFGH. In addition thereto, the image of the centre J of ABCD is required. In 
order to do this briefly, I'draw the two straight lines EG, FH, and where they 
interseet as in K, is the required image of the point J. For by the lst proposition 
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verdochte A C,~n F i4 vànde verdochte B D,maerdc ~emcene fne van die twee 
"erdochte linien ghebeuIt in I, <!aerom des vierhoucx ABC D middelpunt is 
inde verdochte A C, en cock indt: verdochte B D , wa er deur fijn fchaeu oock 

. moet fijn in EG,enoockin FH,eh daeroinisKde begheerdefchaeu. 
Ons cah noch een ànder ghedaeme vàn corthcyt ontmoeten die \vyaldus 

verclaren fuIIen:Laet ABC Deen vdfchaeulicke evewijdeghe vierhouck we­
fen,deur welcke ter eender lijde ghetrocken fijn (00 veellinien cvcwijdich met 
1\ D, aUfer ter ander fijde ghcuocken fijn evcwijdich hlet AB, t\velek hier is 
op dcke lijde fnen linien, op elckc lijde ril even verre van rnaIcander, en t'glas 
ftreckedeur Deals gla(gront. Van deren vcrfchaeulicken vicrhouck ABC D. 
fy E F GHdegheyonden (ehaeu, fule:x dat G H ghedceltisin fcven evtn deel en 
alsD C: Daer naH E, en G Fvoortgbeuocken wefende, fyvergaren in I, als 
faempunt van ('welckghetrocken fijn fevenJinfen tOlle bO\'efchreven feven 
punlen lutrchcn GH,lulcxdat dcrfeIvc linien deelen begrcpéinden vierhonek 
~F G H, fijnfchaeuwé der \"Crfchac:ulicke Iiniendieinden vierhouck ABCn 
van boven neenvacrt commen, Macr cm nu met con heyt te vinden de fehaeu­
wen der fe\'en verfehaculicke linien tu!fehen A Ben D C cvewijdich melle fel­
ve, ick treek E G fnyendc defeven liniendieder gheuocken lijn van 1 tot inde· 
lini G H, en deur haer ghemeene fneen treek iek (even evewijdegh~n filet G H 
eyndendcop d'ecn fijdein EH, opd'ander tijde in FG, welcke feven linien 
aI[oo met cOItheyt ghevonden , ick fegh de begheerde fchacuwcn tc fijn. Om 
t'welck re belhoonen, foo 
bet eer ft gheuccken wor­
den de rechte lini A C j 

waeI af E G deur helI voor- A :a 
ftel fchacu moet tijn, over­
midls t'pUllt G. fcbae~ 11 
van C,en E ,-an A. En al de 
ghemeene fnecn der fdvc 
EG, cn der linien van I tot 
in G H ,moeten deur t~bo­
vefchrevë I voorflel fchaetl­
wen fij n der ghemeene ver· 
ièhaeulicke fneen ran A C j 

cn de linien die vanbo.\'cn 

r\ 
1\ 

1\ 
\ 

\ 
\ 

\ 
\ 

neerwaert commen~ Maeï D a 
wam deur de fè1ve ghemec-
ne verlèhaeulickë fneen; . '. . 
,rander \'erfchaeulkke cvcwijdcighe fttcckcn,foO tnotteri der felver fchaeuwcJl 
oock firetken deur de ghcmeene fneen in E G, en vcn'olgens foo Lijn de linicn 
deur de felvc de bcghccrde fchacuwen. 

($ LID" T. 

Int rerfch:ieuwen van e:ttelickc vérfehaeulicke ronden can oock conhcydt 
vallen, want het verfchaeulickrondt cvewijdieh Lijnde: inettet glas,Lijn fehaeu is 
oock çen rondt deur het z voorfiel : Daerom ghevonden lijnde de fehaeu del 
ver(ehaeulieke middellijn, cn dacr op een rondt befchreven , men heeft de bc­
gheerde f,haeu. . 

Maet t' verfehaeulickrondt mettct glas oncvcwijdieh fijnde,de fchaeu can na . 
gIle-
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described above EG is the image of the imagined line AC, and FH of the 
imagined line BD; but the intersection of those two imagined Hnes falls in I, 
therefore the cent re of the quadrangle ABCD is in the imagined line AC, and álso 
in the imagined line BD, in consequence of which its image must also be in EG, 
and also in FH, and therefore K is the required image. 

We may also obtain another kind of abridgement, which we shall set forth 
as follows. Let ABCD be a parallelogram, through which on one side are drawn 
as many lines parallel to AD as are drawn on the other side parallel to AB, which 
is here seven lines on either side, on each side at equal distances from each other, 
and let the glass pass through DC as the glass base. Of this quadrangle ABCD, 
let EFGH be the image found, such that GH is divided into seven equal parts, 
like De. When thereafter HE and GF are produced, they meet in I as meeting 
point, from which are drawn seven lines to the above-mentioned seven points 
between G and H, 50 that the parts of the said lines contained in the quadrangle 
EFGH are the'images of the lines which descend from the,top in the quadrangle 
ABCD. But in order now to find briefly the images of the seven lines between 
AB and DC, parallel to the latter, I draw EG intersecting the seven lines which 
have been drawn from I to the line GH, and through their intersections I draw 
seven Hnes parallel to GH, terminating on one side in EH, on the other side in 
FG, which seven Hnes, thus found briefly, Ideclare to be the required images. 

, In order to prove this, let there first be drawn the straight line AC, of which by 
the lst proposition EG must be the image, since the point G is the image of C, 
and E of A. And all the intersections of the said EG and the lines from I to GH 
by the above-mentioned lst proposition must bé the images of the intersections of 
AC a~d the Hnes descending from the top. But" because through the said inter­
sections pass the other parallel lines, the images of the latter must also pass 
through the intersections in EG, and consequently the lines through the latter 
are the required images. 

6th SECTION 

In the perspective drawing of various circles, abridgements may also be ob­
tained, for if the circle is parallel to the glass, its image is also a circle by the 
2nd proposition. When therefore the image of the diameter has been found, and 
a circle has been described thereon, the required image is obtained. 
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ghelegbentheyt van t'ghegheven.oockecn rondt fijn. Om hier af de redèn te 
T,.t1atIH . verdaren,foo neem iek voor al den * kegheJhandd voor bekem,ofimrners foo 
C""i,,o .... ,,,. verre bekent als hier noodich valt,en fegh aldus: Laet ABC een * lanckrondi. 
é~"~,~~1H ghe keghel fijn, diens grondts cleynite middellijn li C, deynfie driehoud: 
""l'S '/'JI$. A B C,as A 0: Defe keghel won ghefneen met een plat E F G , reehthouekich 
Jlxim. op dendeenftendriehouck ABC ,en deur den '* as in F: Defdvèkeghe1lilc 
Vlirfis. E F G can fijn ccn '* lancktondt gbelijek mette grondt, ofJanckworpigber • of 

eorlworp,igher, of oock een volcommen rondt,en dat na de lanckhe}'t vallde 
D;",,~,ro. grootfte * middellijn des grondts. Nu ghenomen de fcl ve fne cen rondt te we­

(en,foo fy gbctrocken fijn teghenfne EH I,diemen beeft als den houck A H ~ 
even isan den hou ck A FE~ en alfoo defe tcghenfnealtijt ghelijck is met d'an. 
der, fy m'oet oOck een rondt fijn: Sulcx dat defelanckrondighe keghel twee 
fneen heeft ronden fijnde, als E F G en haer teghenfne EH I. Laet ons nu' ne­
,men het rondt E F Geen verfchaeulick rondt te fijn, overcanr ghdien, A 
het oogh,en deur EH I een plat als glas tu{fchen bey den , in welck glas oock 
fukken rondt wefende,foocamghebcuren,ghelijck wy ghefey! hebbcn,dattct 
verfehaeulick rondt mettet glas onevcwijdich fijnde, nochtans de fchaeu CC" 

londt fy. Om nu te eommen totvoorbeelt van full;ke verfchaeuwing, iek tleek 

c p 

G E ghenouch \'oonvaert,31s tot K,en dacr op A L, c\'ewijdcghe met 1 E, alrOC) 
datA L fienderlijn beteyckent,en t'punt L de voet: Dit foo fijnde, ick rreekop 
cen ander plar de lini MN, evcn metG L, en dacrîn t'PUnt 0 , alfoodat MO. 
'even fy met G E, befehrijf daer op als middellijn het rondt M 0 , treek dacr na 
N P, e~enanLA, fiel VOOrts in O,M, t'pum <tt.alfoo dil 0 <k,cven ij-an EI, 
befchrJ)fdaer op het rondt 0 Q:....T weId: alfoo met lulcke eorrhcyt ghevondCllp 
kk fegh de begheerdc fcham te fijn des rondlS 0 M. Om van t'welek wat bree. 
der verclaring te doen, !act deur 0 ghetrockcn worden de Iini 1\ S rechthouc. 
t;ich op M N als glafgrondt. Dit foofijnde ick fegh aldus: Blijvende het rondt 
o .M inde vlocr. maeu' glas daer 0 Q in is draeyendeop 1\ S als as , fy opwacrt 
ghebrocht foo dattet op den vloer een houek maeck even an ALG. fgheJijc, 
draeyendeN PopN, tOt daûeals ûendcilijn evewijdCiheismettemiddcllijn 

OQ,fog 
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But if the cirde is non-parallel to the glass, the image mayalso be a cirde, 
according to the data. In order to explain the reason thereof, I first of all assume 
tbe treatise on Conics to be known, or at least known as far as is necessary here, 
and I say as follows. Let' ABC be a cone with an ellipse for its base, the smallest 
diameter of whose base is BC, while the smallest triangle is ABC, and tbe axis 
AD. This cone is intersected by a plane EFG, at right angies to the smallest 
triangie ABC, and through the axis in F. The said conical section EFG may be 
an ellipse similar to the base, or more elongated, or less elongated, or also a­
perfect circle, such according to the length of the greatest diameter of the base. 
If tbe said section is taken to be a cirde, let there be drawn its countersection EHI, 
which is obtained when the angle AHI is equal to the angle AFE, and since this 
countersection is always similar to the other, it must also be a cirde, so that this 
cone with an ellipse for its base has two sections that are cirdes, namely, EFG 
and its countersection EHI. Let us now assume that the cirde EFG is a cirde, 
viewed transversely, A the eye, and through FH! a plane as glass between the two, 
and if in this glass there is also such a cirde, it may occur, as we have said, that 
if the circle is non-parallelto the glass, the image is neverthelessa circle. In order 
now to obtain an example of such perspective drawing, I produce GE sufficiently, 
as to K, and thereon I draw AL, parallel to IE, in such a way that AL signifies 
the observer's line and the point L the foot. This being so, I draw in another plane 
tbe line MN, equal to GL, and therein the point 0, in such a way that MO is 
equal to GE, describe thereon as diameter the circle MO, thereafter draw NP, 
èqual to LA, further I mark in OM the point Q such -that OQ is equal to EI, 
and describe thereon the circle OQ, which, thus found so briefly, I declare to be 
the required image of the circle OM. In order to give a somewhat fuller expla­
nation thereof, let there be drawn through 0 the line RS, at right angles to MN as 
the glass base. This being so, I say as follows: If the circle OM remains in the 
floor, but the glass, in which OQ revolves about RS as axis, be raised so that it 
makes with the floor an angie equal to ALG, while also NP revolves about N 
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VA ND EVER SCH A E V\V1NO. 5' 
o Q[oofal de fchaeu, te weten het ron~t 0 ~ant oogh ghe6en worden te ' 
over4.:ommen mettet verfchaeulick rondt 0 M: Waer afwy t'bewijs en d'oir­
fa~ck int voorga ende verclaen hebben. Oock is kennelick deur het 7 voorftet; 
dattet (eh'e rondt 0 ~ fchaeu blijft van t'rondt 0 M op alle houekdiet'glas op 
de vloer macckt~ Illidts dat de fienderlijn altijt evcwijdeghe fy mettemiddel-
lijnOQ:... . 

Maer [00 ymant hieraf eenighe werekc:1ieke proef wilde Cien,foude het ver. 
fehaeulickrondt als M 0, meughen in een viercant {lellen als hier onder, en des 
fel ven ,'iercantsfchaeughevonden lijnde, als neem ick TV SR, de vier fijden 
gheraken het rondt inde punten 0, 
X,Q,Y,t'weIckteycken is van fcket. 
hevr.En wilmë noch voorderonder .. 
foueken, men mach trecken des \'cr. 
{chaculick rondrs middellijn Za; 
rechthouckich op 0 M • De fchaeu 

. der fd Ie ghe\"onden fy X Y , wcIcke 
,'allende lutrchen de tweevoorlèbre. 
ven pil men des raeckfeJs , fy verfeke. 
ren my dat de twee verfchaeulicke 
punten des raeckfe1s Z,A, inde ronèe 
.'èhacli 0 Q.y"alIen, tot haer behoir­
lick\! placis. En fieltmen een ander 
punt loot comt , int vcr(chaeulick 

R o 

roOlS omtreck,en foomen fijn fchaeu 
altijt bevint IC vallen inden omtreck P N 
(dalmen bevinden thoet fao het handlwerck niet Irn ntift) men Get daet déUi 
t'ghene voorgenomen Was veidacrt teworden. . 

Byaldiemnen de ,'oorfchre-
, ven fehaeu fielt over d'ander 
fijdeyan SR. als hier nevens, 
tis'kenndick dal die twee vier .. 
houcken mette ronden daer in, 
fchaeu fijn van ecn verfchaen­
Iicke tcerlinek, hebbende op 
c:l,ke lij de een rondt bcfchre­
ven t v:lnde welcke rr.en (het 
oogh ter behoirlicke plaetsge. 
fieh) twee tijden fier. 

Inde bovcfchrcren voorbeelden heeft het, glas gheraeckt het verfchaeulid: 
rondt: Maer onl nu '·Oorbeelt te fiellen daer fukk raeckfel niet en ghefchiet, fco 
laer inde voorgafnde * keghel ghetrocken wprden de Iini b t á t,evewijdich met c_~ 
IH E,als glasO\'ercant ghefien,fnycndcde keghel van b tot d,enden as in c, en 
de ,'loerK Gin t,welckglas nu hetrendl EG nier en raeckt. Ditfoofijnde, de 
file b á,is ghclijck 1 E ofE G,een rqndt: Om weIck rondt te verfchaeuwen,men 
fondcdeglafgrontals RSdan fao verre trecken van t'punt O,als van E tott,en 
vinden de fchacu als van 0 M,dieeven fal moeten vallen an b á,endaee op een 
londt gheleyckent,tis openbaer dalletde begheerde feháeu fal fijn. 

Maq loo de * kegheIlile niet en waerevewijdièh met 1 E, noch met E G, als Conif6 
neem ick, de fne Eg: Tis kenneIiek dattet een lini of lanckrondt. moet fijn. 
diens grcotfie of cIeenfic middellijp E t. 
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until the ol:>server's line is parallel to the diameter OQ, the image, to wit the 
circle OQ, will be viewed by the eye to coincide with the circle OM, the proof 
and cause of which we have set forth in the foregoing. It is also obvious from the 
7th proposition that the said circle OQ remains the image of the circle OM at 
any angle made by the glass with the floor, provided the observer's line be always 
parallel to the diameter OQ. 

But if someoneshould wish to see a real demonstration thereof, he might plaee 
the circle as MO in a square, as shown below, and when the image of the said 
square has been found, which I assume to be TVSR, then the four sides touch 
the eircle in the points 0, X, Q, Y, which gives eertainty. And if we wish to 
investigate even further, we may draw the diameter Za of the circle, at right angles 
to OM. Let the image of the latter, when found, be XY, and since this falls 
between the two aforesaid points of contact, this assures me that the two points 
of contact Z, a fall in the cireular image OQ, in their proper places. And if any 
other point is taken in the circumferenee of the éircle, and if its image is always 
found to fall in the circumference (which must be so found, if the construction 
has not been defective), from this may be seen what was intended to be set forth. 

If the aforesaid image is placed on the other side of SR, as shown opposite, 
it is obvious th at those two quadrangles, with the eircles therein, are the images 
of a cube, with a circle described on each side, of which (if the eye is properly 
plaeed) two sides are seen. 

In the examples described above· the glass touehed the eircle. But to give an 
example where no such contact occurs, let there be drawn in the foregoing cone 
the line bede, parallel to IHF, as the glass viewed transversely, intersecting the 
eone from b to d, and the axis in e, and the floor KG in e, whieh glass now does 
not touch the circle EG. This being so, the section bd, like IE or EG, is a circIe. 
In order to make an image of this circle, we should produce the glass base as RS 
from the point 0 as (ar as from E to e, and find the image as of OM, which will 
have to be equal to bd, and if a circle be drawn thereon, it is clear that this will 
be the required image. 

But if the conie section is not parallel to IE, nor to EG, as - I assume - the 
section Eg, it is obvious that it must he a line or an ellipse whose greatest or smallest 
diameter is Eg. 

! 

/ 

; 
I 
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60 lBo v C K DER DE V R SIC H TIG HF. 

Tis oock te ghedellcken dat defen vierhouck. T V SR de Cchaeu betcycke;. 
nende,die ghedaente heeft, dattet onmeughelick is daer in eeillanckront te be­
fchrijven de vier tijden gherakende, maer moet nootfakelick een heel volcorn­
men rondtwdèn. 
. Hier uyt is kennelick,dat wanneer Coodanighe vierhotlckighe fchaeu van een 

verfchaeulick viercant met ecn rondt daer in bcfchreven, fulcx is, datmen inde; 
fdve vierhouckighe fchaeu een rondt can bcfchrij.vcn de vier fijden gheraken­
de,dattet felve rondt de fchaeu van fij n verfchaeulicklondt moet fijn. Oock me . 
dat wanneer foodanighe vierhouckighe van «n verfchaeulicke rechthouck. 
met een lanckrondt daer in befchrevcn,fulcx is, darmen inde fel ve vierhol1ckige 
fchaeu een rondt can befchri jven de vier fi jden gherakende,dauct fel ve rondt de 
fchaeu is van fijn verfchaeulick landkrondt. 

'N V VAN T' V I N DEN 
DES OOG HS. 

Toe hiet toe befchrevtrt fijndè de manier der verCchàeuwing, fao worter 
noch. vereyfchtkennis waermen om ecn gheteyckende fchaeu in haer vol:. 
commenheydt te tien,· het oogh moet ftellen , dat is, hoemen vinden fal het 
punt inde locht, dat den veifchaeuwer int verfchaellwén fich vooroogh ghe­
fielt had. Om van.t'welck by voorbcclt brecder te [preken, tis kennelick dat­
men fchilderyen maeckt, welckc van vooren ghefien feer mifmaeckt fchijnen. 
niet ghelijckende rghene fy beteyckenen moeten, maer de felve fchilderic van 
terfijden geuen deur een lèker gaclken daer toe veroirdent,anwijCcndede plaets 
des ooghs,fy ghelaten feer hupfch: En al foo faimen verftaen ander fchaeuwen 
die: voIcomelick na de conit ghemaeckt fijn, Cukken plaets te hebben, alwaCl 
het oogh ghefic:lt,de fchilderye in haer vokommenheyt gheuen wort. Nu foo 
an alle fchilderye:n of fchaeuwen lillcke:n gaetken ghefielt wierde, men Comic 
dat niet behou ven tc foucken: Maer l'fel ve inde: ghcbru yck niet lijnde, wy (ullen 
fchrijven t'ghene ons van dies nu te vooren comt,als volght. 

6 WERCKSTVCK. 12. VOO R S TE L. 

Werende ghegeven een vierfijdich of meerfijdich plat, 
dat {chaeu is van een ghegheven ver{chaeulick plat, op 
t'vvelck her glas inr vcr{chacuvvcn een houck maeckte 
even an een ghegeven hotick,en hebbende de {clvc {chaeu 

P"raU,14 • . ten minften een fijde,oflini rufichen cvveehoucken*eve. 
vvijdich mette gla{grondt: Het oogh te vinden. 

I Voorhtelt roande fchaeu eens~'erfchaeuljcke eroevpijdeghe 
rechthouckighe rvierhoucx. . 

TG H E GH E VEN. Lactde vierhouckA Be D,hebbendetwceevcwijdege 
lijden A Ben CD, fchaeu lijn vande ,'erCchaeulicke evewijdeghe rechlhoud; . 
E F G H, op wiens oneyndclick plat het glilS int verfchaeuwen rechthouckich . 

fiont. 
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It should also be borne in mind that this quadrangle TVSR, signifying the 
image, has such a form that it is impossible to ins~ribe therein an ellipse touching 
the four sides, but it must necessarily be a whole perfect circle. 

From this it is obvious that if such a quadrangular image of a square, with a 
circle inscribed therein, is such that in the said quadrangular image a circle touching 
the four sides can be inscribed, the said circle must be the image of its object 
circle. Also that if such a quadrangular image of a rectangle, with an ellipse in­
scribed therein, is such that in the said quadrangular image a circle touching the 
four sides can be inscribed, the said circle is the image of its object ellipse. 

NOW OF THE FINDING OF THE EYE * 

The method of perspective drawing having been described up to this point, 
knowledge is further required as to where the eye bas to be placed in order to see 
a drawn image in its perfection, i.e. how to find the point in the air which the 
draughtsman had taken for the eye in the drawing operation. To speak more 
in detail about this by means of an example, it is known that pictures are 
made which, when seen Erom in front, seem very faultily made, not resembling 
that which they are intended t~, depict, but when the said pictures are seen 
from one side, through a small hole provided for the purpose, indicating the 
place of the eye, they make a very nice impression. And in the· same way it 
should be understood that other in:tages, which have been made perfectly in 
accordance with the art, have such a place that when the. eye is placed there, 
the picture is seen in its perfection. If such a sm all hole were given for every 
picture or perspective drawing, it would not have to be sought. But since this 
is not the custom, we wiII write down what occurs to us on this subject, as 
follows. 

6th PROBLEM 12th PROPOSITION 

Given a quadrilateral or multilateral plane. figure, which is the image of a 
given plane figure with which in the drawing operation the glass made an angle 
equal to a given angle, while the said image has at least one side or line 
between two angles parallel to the glass base: to find the eye: 

lst Example, of the Image of a Parallel Right-Angled Quadrangle. ** 

SUPPOSITION. Let the quadrangle ABCD, having two parallel sides AB and 
CD, be the image of the parallel rectangle EFGH, to whose infinite plane the 

.) On the general theory see the Introduction. 
") Rectangie. 
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VA NDB VER SCH A BV\V ING. 
De fclvc fchaeu ABC D heeft twee lin~en, te weten A B, C D, gbctroc'ken tuf­
fcben tWee houcken, die na den eyfcb des voorflc1s nootfakelick evewijdich 
metteglafgrondt moeten fijn' deur het.z voorfte}; TB E G H IER D Ei .W, 
moeten het Odgh vinden. ' 

TWERÖK;, 

Tisvoorat te Weten dat dit werck ghedaenwoitdcrirverkeerdewech des 
,$ voorReis van t'vinden derfehaeu,deur hergheghc"ènooghmerte reft:Twelc 
int gemeen gcfeyt weÎende, \vy fullen roue faick commen. Angcfien ABC D, 
{cbaeu lijnde van een cve\vijdeghe viethouck,twc:c çvewijdeghe tijden hecft,als 

" A B mer D t,eil dar D C fchaeu is dtr lijde'als H G deur t'ghegev~n,fbo inoeO: 
'int velfchaeuwen het glas lheckcn dèureen dtt lijden EF,H G; Of~ei: mecvc-, 

wijdichlijn deur het 3 voorftel: .Macr her he~be ghefirtckr hod wii, wy fulle~ 
, defaeekhier1en inderghe)jj~ke navolgende altijt nemendauetdcur eeri dedij­
;'den ftreckte, overmidrs datter aI.een fclvc oogh gh~efr. foo wyint lXwijs be­
thoonen Cullen. Om dan nu te welen deur welcke lij de "ick fie na de groolfte 

,derrweecv&:wijdeghe'AB,DC, de fcl\'eis D C, welckcfchacu lijndevandé lini 
H G deur t'gheghevtn,foo ftreckte t'glas deur'een fijdt als H G. Dit foo lijnde,; 

, ick teycken op D C als lijckllandighe met H G, den vierhatick I K CD, gelijclt: 
, mettenvierhouckï EF9 H: Ickucck daer na D Aen C Bvoorwaert, tot datfr: 

malcandet ontro~tcnintfaempunt LJ daer na L Mals fiendermact reebt; 
houckich op D C,of, . '. .. ., L' 
op haët verlangde . 
als glaCgrondt, en de 
oneyndelickc M N & . F 

evewijdegemttKC, D 
voort A.o. ,recht-, 
houckich op de glaf- ' . 
grondt D M,en van 
ldeurOanlini tot. G 
'c:iatfc de oneyndelic- 11 , 
,kc M N ontmoe/,al! . 
in P,dacr naoptpun,' 
Leen lini gbefidt of . 
bedocht even an PM 
,rechlhouckich' opt 
glas,t'cynde dier lill'Î 

. is t"begheerde oogh. 

l' B E Vii Y,$. 

p 

Lact door t'ghcdacbt r;gias' m~'ttc (eha&:u ABC 1) en de rdl diemen vcrnaa 
Int glas ghçteyckent te wefe~ , fc,heYddick fijn van de vloer, dracycnde t'felv~ 

. glas op dc gIalgrondt D Malsas, 3lfoodattet recht~ouckicb fiac op de vlocr. 
dats óock rechrhouckichop de vcrfchaeuJièke vierhouck· 1 KC D :,Daer na fy 
op P één licnderlijn gheficlt even andc liendcrmaet ML, en eVcWijdich roette 
felve: Twelck Coo lijnde, het oägh len eynde dier liendédijn liet ~e .Khaéu 
ABC 0 dan ovcrcoril men met haer vcrfchaeuficke r«hthouck 1 K C Dlulcx 
'danet óogh dacrtot fijn behoirlicke plaets is: Maert'eynde dicrlini en der 00-
'vcfchrcvcn lini even àn P M iechthoockii=h apt glas, is al een fc:Ive punt, 

F daCIODl 
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glass was at right angles in the drawing operation. This image ABCD has two 
lines, to wit AB, CD, drawn between two angles, which according to the 
requirement of theproposition must necessarily be parallel to the glass base 
by the 2nd proposition. WHAT IS REQUIRED. Wehave to find the eye. 

PROCEDURE· 

First of all it is to be noted that this procedure IS performed by the 
method reverse to that of the 5th proposition dealing with the fin ding of the 
image from the given eye and tpe rest. Af ter this general statement we will 
come to the matter. Since ABCD, being the image of a parallel quadrangie, has 
two parallel sides (AB and DC) and DC is the image of the side HG by the 
supposition, in the drawing operation the glass must have passed through one 
of the sides EP, HG or have been parallel thereto by the 3rd propbsition. But 
in whatever direction it. may have been, in the present and in similar - sub­
sequent - cases we shall always assume that it passed through one of the 
sides, since it all gives one and the same eye, as we will show in the proof. 
In order to know through which side, I look at the longest of the two parallel 
lines AB, DG. This is DC, and since this is the image of the line HG by the 
supposition, the glass passed through one side (HG). This being so, I draw 
on DC, the side homologous to HG, the quadrangle IKCD, similar tothe 
quadrangle EPGH. I then produce DA and CB until they meet in the meeting 
point L; thereafter I draw LM as observer's measure at right angles to DC, or to 
DC produced, as the glass base, and the in fini te line MN parallel to KC; further 
AO at right angles to the glass base DM, and from I through 0 a line until it 
meets the infinite line MN, Jlhich is in P. When thereafter in the point L is 
erected or imagined a line equal to P M, at right angles to the glass, the end 
point of this line is the required eye. 

PROOF 

Let us imagine that the glass with the image ABCD and the rest that is under­
stood to have been drawn in the glass is separable from the floor, this glass re­
volving about the glass base DM as axis in such a way that it be at right. angles 
to the floor, i.e. also at right angles to the quadrangle IKCD. Thereafter let 
there be erected in P an observer's line equal to the observer's measure ML 
and parallel thereto. This being so, the eye at the end point of this observer's 
line then sees the image ABCD coincide with the rectangle IKCD, so that the 
eye is there in its right place. But the end point of that line and that of the 
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452 I BOVCKDEll DEV·R,.SICHTIGHE 

daerom t'beghccrde óogh is ghevondcn na :dclleyfc~ 
Maer mochtyman t nu fcgghen, de facck is hier bovçn ghenornen al ort Ïl)t 

vcrfehaeuwenhetglas gheClreekt hadde·deu[ ec;n vande lijdender "crf<:hacu. 
Ikke form, t'welck mifièhien verre van daerwas evtwijdiehmet De. Hierop 
wort aldus gheamwoon: Staende het oogh voor de fchacu ABC D tot fijn be. 
hoirlicke plaets; en datmen vant felve oogh vier oneyndelièke linien treekt of' 
bedel)Ckt,deur de vier punten A, B, e,p, fy begriJpen een oneyndelicke vier· 
houckighe * naelde, van rukker ghedaeme ,dat alfllle~fe fnijt ~eur D C, met 
een platreehthouçkich optglas. defnèisalsIKC.D,en alle ander fneen ma 
die'eerfle fne evcwijdichen veidelvantoógh fijngrooterdan d'eerfle,doch dacr 
me ghelijck;. en van elek dier verfcheyden fneen is ABC D openbaèrlick de: 
fchaeu ghefien uyt hef fdve Oogh tot een felvc plaets:Daerom alfmen het oogh . 
beghcert van een der ander fne men macht eortheyts en fckerheyts halven altijt . 
foucken vande fne die t' glas gheraeekt , of dartet fC;l ve is, vam glas dat de voorftc 
vcrfchaeulieke fijdegheraeckt,aIs boven,en men heeft t'begheelde. 

ME ReKT. 

Wy hebbenibt bovefchreven voorbeelt bet glas rechthouckich ghegheven 
Opt oneyndelickplat der verfchaeuUekc form, of anders gefeyt t'glas rechthouc~ 
kich ghegheven op de vloer:Maer foOt daer op een fchectbouck macckte, evenp. 
&leem iek. an defen houek ~ S, . hebbende t'glas na· . 
detèhaeu toe, ghelijckdelini ~naRStoe heIt; In 
fukken ghevalle falmen de wercking doen alfvooren, 
even al of t'glas op de vloer rechthouckieh gheghe­
ven waer, vindende P M , om alfco een lini even an . 
P M, te {lellen opt pUnt L, uytgenomen datfc opr glas 
niet ieehthoucldch en moereommeD alfvooren,maer 
dacr op een houck nukCll• even anden gegeven houck 
Q...RS, welverflaende dat de vootfehrevenlini evehan . 
P M,fijn fal inherdoeht platdauechthouckieh is op de glatgrondt D M, en dat 
oock rechthouekich is op t'gla5,merckt noch dat fulcx als wy hier achter dit ect .. 
fie voorbeelt ghefeyt hebben vam glas fcheefhouekich op de vlocr,derghelijckc 
fal hem oock verftaen te meughen ghe&len worden inde volghende voC>rbeel. 
den dcferftof,aIwaer conheytshalven t'giasalleenelick reduhouckich op de 
vloe,r ghegheven fal worden. 

Ander manier1Jan ~l1ercldl1g • 
. Ghelijck t'voorgaendewerck ghedaen is deur verkeerde wech VAn rvinden 

des fchaeus achter het 1 I voorftel,in der conh~cn 3 lidts I VOotbeclt, alfo caD­
men ooek een w.!=rcIQng d~n. deqr verkeerdewech des. s voorbcelts van t'1èl vc 
iUdt. . . . .... . .. . ... . .. . . . ... 

.. Omt'welCkte verclaren,laet ABC D fijn dd'cliaçu, E F G HdeverrèhaCli­
lickeform,en de ·reftalfvooren: OQl hier afhet oogh te vinden,kk teyeken op 
D ~,als * lijckftandighe met H G ~den vierhouckl K C D, gelijck metten vier;" 
hÓ1iCk E F G H. treek daer na D A eh C B voorwaen, tor dalfe vergaren in 1.;. 
v~n de oneynde,lkla:L Mevewijdeghe met De, fnyende CK of baer ve[~ 
Ja~&.de in: N ,en treek A B vOorwaert foot nooi istpt datfe N C ontmoet in O. 
cll. teyeken inde Uni CD ofhaa: verlangde t'punr. P • alfoo dat.e f even fy an 

. CK, 
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aforesaid line equal to PM, at right angles to the glass, are one and the same 
point; hence, the desired eye has been found, as required. 

But, someone might say, it has been assumed above that in the drawing operation 
the glass passed through one of the sides of the object figure, but it waS perhaps 
far from it, parallel to DC. To this the following reply is given. When the eye 
is in front of the image ABCD in its right place, and when from this eye are 
drawn or imagined four infinite Hnes through the four points A, B, C, D, they 
contain an infinite quadrangular pyramid of such a form that when it is iilter­
sected through DC by a plane at right angles to the glass, the section· is IKCD. 
and all other sections parallel to this first section and further away from the eye 
are larger than the first, but similar thereto, and of all those different sections 
ABCD is clearly the image seen from the said eye in the same place. Therefore, 
when the eye of one of the other sections is required, for the sake of brevity and 
certainty it may always be sought of the section one side of which is in the glass 
or, which is the same, of the glass which contains the foremost side, as above; 
then we have found the required eye. 

NOTE 

In the above examples we have given the· glass at right angles to the infinite 
plane of the object figure or, in other words,we have given the glass at right 
angles to the floor. But if it made therewith an oblique angle, equal - I take it -
to this angle QRS, the glass being inclined towards the image as the line QR is 
inclined towards RS, in such a case the operation should be carried out as above, 
just as if the glass were given at right angles to the floor, thus finding PM, upon 
which a line eqUal t.o P M is erected in the point L, with the exception that it 
must not be at right angles to the glass, as above, but must make therewith an 
angle eqUal to the given angle QRS, it being understood that the aforesaid line 
equal to PM must be in the imagined plane that is at right angles to the glass 
base DM and also at right angles to the glass. Note also that just as we have 
spoken af ter this first example of the glass at oblique angles to the floor, it 
should be understood that the same can also be done in the subsequent examples 
about this matter, where for brevity's sake the glass will only be given at right 
angles to the floor. 

Another Method ot Operation. 

Just as the foregoing construction was effected by the method reverse to that 
of fin ding the image af ter the l1th proposition, in the lst example of the 3rd 
section of the abridgements, thus a construction can also be performed by the 
method reverse to that of the 5th example of the said 3rd section. 

To explain this, let ABCD be the image, EFGH the object figure, and the 
rest as above. To find hereof the eye, I draw on DC, the side homologous to 
HG, the quadrangle IKCD, similar to the quadrangle EFGH; thereafter I produce 
DA and CB until they meet in L; further I draw the infinite line LM parallel 
to DC, intersecting CK or CK produced in N, and I produce AB, if necessary, 
until it meets NC in 0, and I mark in the line CD or CD produced the point P 
such tJlat CP be equal to CK. Thereafter I draw from P through 0 a straight 
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C K; Daet ruuteckjchan. P ,deur 0 een,rechte lini tot, dat(ç4e oneyndelickc 
L M ontmoet, t'wdck fy in M, 'voort nel ickopr ptÏnt L. een Iini even:tn N IJ 

, 1'çchthouckich opt glas. Twekk foo û;nde,h<:t uytcJfle dier lini moet el begeer. 
, ·de oogh tijn,waer af t'bcWjlS openbacr is, deui: dien wy hiet ingèdàen hebben 

de \'C'lkeerdeweIcking van t'vinden delfchaeu int S HX>lbceh v:mt 3 lidr deï 
c:orthedcn • 

. :,,2 . 

,H 

~ :V oorbee}! ~ande fthaêu eenS verfchlleu/icke eve'TJtJ#deghè . 
.fèhecJhouckighevitrl:oucx. ,. , ' , " . 

T GIn G HE VEN. Làet inde ol1derrcht~eh form t'ghegheven en t'werek 
lijn al. : inreedl e "ootbcclr,uytghcnomendat de \'erCchaeullcltc \'ic::rhouck hier 
khedhouckich is, voort datghellockcn fijndcl 0 P ,reoen falmen gheen lini 
op L 1lellen even an P M alsdacr, maC:lde VOOIllomde 10 P gheuodeniijn .. 

R L 
.E 

N 
~c,m~n tal noch Ireeken P 0, rec1uhouckiCh op de glatgro. ndt 0 M, en ddeh'c 
,p Q \Ooi'waerftot, R.,~alfoodät:Q. Reven fyan ~ L, daet na,opt pu~t R. ~!' 
, lini gheftclt ofbtdodu ,CV:CIl,an P ~rec~ti1,ouckich ~pt glas~ t eynde ~b,e:;~ru IS 

" &" .a, . t "fr.ecr. . . 
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line until it meets the infinite line LM; let this be in M. Further I erect in the 
point L a: line equal to NM, at right angles to the glass. This being so, the end 
point of this line must be the required eye, the proof of which is clear because 
we have here performed the construction reverse to that of the finding of the 
image in the 5th example of the 3rd section of the abridgements. 

2nd Example, of the Image of a Parallel Oblique-Angled Quadrangie. *) 

SUPPOSITION. In the figure below let the supposition and the procedure be 
as in the first example, with the exception that the quadrangle here is oblique­
angled, while further, when IOP has been drawn, no line has to be erected in L, 
equal to PM, as there, but when the aforesaid line IOP has been drawn, PQ has 

-) Parallelogram 
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t'bcghccrdeoogh, wàer aft'bcwijsdcur t"voorgaendedcs 1 voorbeeltS open. 
baeris. . 

:Oe reden waerorri int «rile ,'oorbeelt de nni P<l!- niet ghmoCken t'R 
\viert als in dit tWeede,is dat R openbaerlickaltijt foude vallen in L,·en dacIOm 
ónnoodich ghc:trocken~ . 

J Voorbeelt vande fthaeueens verfchaeulicke vierhoucx met 
aUeene/ick twee evev11ifdeghe Jijden, die int ver[chaeu­
Vf?enevewtjdichv11arenmeftetgltU. 

TG HEG H F. VEN. Laet ABC D, hebbende twee c\'ewijdeghe lijden als 
A B en C D,fehaeu fijn vande verfchaculicken vierhouck hebbende alleenc1ick 
twee evc:wijdeghe fijden als E F, H G , die int verfehaeuwen evewijdich waren 
mettet glas,op weIcx vierhoucx E F G H oneyndelick plat, het glas mette lijdc 
Deint verfchaeuwen reehthouckkh front,en hebbende de lijckfiandighe fijde 
met H G diens fehaeu De, inde verfchaeuwing evewijdieh ghehadt mettct 
glas. TB E G HEERDE. Wymocien hctoogh vinden. 

TW ERCK . 

.. Try dat int verfchaeuwcn het verfchaeulick platE ·FG H, . meue :1ij~e .H G 
quam int glas,~f niet, fo ftd ick nochtans my felvèl).vOQr(om'Iede~en verclaert 
int bewijs des I ,'oorbeelis)dattet mètiefóbdàriige lij'dêdaeiih·qi1:iól, fulex dat 

H_logl. . D C is foo wel fchaeil;als verfchaeulièke der * Ii jckfiandighe tijde met HG.! Dit 
foo tij nde;ick neek op D C als li jckftandighe met H G. den vierhouck 1 KC P, 

H G D L 

H. G 

,oM 

ghell;c:k inetten vierholfck E F· G Ft;t~k tttd (filer nnltn t tot· D C~fhaer \Ter •. 
~gde. dë lïni I L • tvewifdcghc:-mct l<i,C ,'ö«erb:l A' L. T~Wèklf foo fijntlc 

. ABCL 
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to be drawn at right angles to the glass base DM, and the said PQ has to he 
produced to R in such a way that QR be equal to ML. Thereafter a line has to be 
erected or imagined in the point R, equal to PQ, at right angles to the glass. The 
end point of this line is the required eye, the proof of which is cIear from the fore­
going proof. of the lst example. 

The reason why in the first example the line PQR was not drawn, as in this 
second, is that R would dearly always fall in L, so that it is unnecessary to draw it. 

3rd Example, of the Image of a Quadrangle With Only Two Parallel Sides*), 
W hieh in the DrawÏ11g Operation Were Pa'rallel 10 Ihe Glass. 

SUPPOSITION. Let ABCD, having two parallel sides (AB and CD), be the 
image of the quadrangle having only two parallel sides (EF, HG), which in the 
drawing operation were parallel to the glass, to the infinite plane of which 
quadrangle EFGH the glass with the side CD was at right angles in the drawing 
operation, the side homologous to HG, whose image is DC, having been parallel 
to the glass in the drawing operation. WHAT IS REQUIRED. We have to find 
the eye. . 

PROCEDURE 

No matter whether in the drawing operation the plane EFGH came with the 
side H G in the glass or not, nevertheless I imagine (for reasons explained in the 
proof of the lst example) that it came therein with this side, such th at DC is the 
si de homologous to HG as weU as the image thereof. This being so, I draw on 
DC, the side homologous to HG, the quadrangle IKCD, similar to the quadrangle 
EFGH. I draw thereafter from I to DC or DC produced the line IL, parallel to 

')Trapezium. 
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. ABC Lis fchaeu des c\'eWijdeghen vietholicx 1 KC 1.; ghdijck wy hièr onder 
bewijfen fullcn:Dacr af ghcfocht het oogh , WOlt bevonden :deur het 2 voor. 
bedt defes voorllels,ten eynde, neem ick,der lini even an M N,geftelt opr punt 
o recluhouckkh opt glas; t'welck kk fegh t'bcghcerde oogh te iijn. 

TB E;WY S. 

Wy hebben int werck ghefeyt dat ABC i fchaet.t is des vierhoucxt K C i. 
om van t'weIck verdaring te doen jck fegh aldus: T' punt A des "ieIhouc~ 
A. B C L, is fchacu van t' punt I, des vierhoucx IK CL; en t' punt Linde glaf­
grondt I is 1i:haeu van fijn felven deurdu beghecrte; en dacrom is A L fchaeu 
van I L deur het 1 voorilcl; Maer A Bis f,haeu van 1 K~ en B C van K Cjdaer': 
om de vierhóuck.A BeL" is fchaeu vande vierhollck IK CL, t'n vervol. 
ghens hef oogh ghevonden van ABC L , moet oock fijn het oogh van 
A Be,D, want de heele fchaeu cn haer deel ghelm yerfcheydénooghc:nen 
hebben •. 

MER C 1<. T. 
Men (oudet'werck oock anders meughen doen mtt in plaers des (cheef .. 

houckighen evewijdeghen verfchaeulicken vierhollcx I KC L te crijghen een 
r.:chthou(k, t'welckatdus toegaet: lek verteyckcil de voorgaendcform 1 ~ CD 
als hier onder, en trcckvan I en K twee linien 1 L, K P rechthouckich op D C,of 
op haer vedangdé,daer na A L met B P ,en om de redeneJt inr bcwi j s hier boven 
verclaert, foO is den vierhcnick ABP L ièhaeu des verfchaeulickc:n rechthouc­
kighen vierhoucx I KP L: Daerom vande felvc: hel ooglfghc:fochtdc;ur het 
J voorbedt,mcn fult vinden let fdver plaets alfvooren , te weu:n ten eynde del' 
liDi even an M N,Shdklt opt punt 0 rechthouckich opr gla5. 

o 
:t Jè 

[>§\/. 
tm ... _..~DIN ëp 

·0 

1· 

. "I- Voorbee!t 'tJande fchaeu eenJverfchaeUlicke ',vierhoucxmet . 
. "Uèenèlük l'Weén;eru~deghe ftjden,àie iritverfchaeUllJf!en 

ontveVJ?~dich waren meltet gftu. . 
TG HEG H E VEN. Lae! ABC D rchaert fijn van een velfchaeillick plat. 

:lht.1i;ck tnerrertvetfdlaeulickc:n vierbQucKE F G H,hebbcnde aUeehelick twee 
~ve~jjdcgJle fijdeil als EH, F G; die. int vcrfweuwc:n onevewijdich warc:n 

F i mettcc 
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KC, thereafter AL. This being so, ABCL is the image of the parallel quadrangle 
IKCL, as we shall prove below. When hereof the eye is sought, it is found by the 
2nd example of this proposition at the end point - I take it - of the l,ue equal 
to MN, erected in the point 0 at right angles to the glass, which I say is the 
required eye. 

PRO OF 

In the procedure we have said that. ABCL is the image of the quadrangle 
IKCL. In order to explain this, I say as follows. The point A of the quadrangle 
ABCL isthe image of the point I of the quadrangle IKCL, and the point L in 
the glass base is its own image by the 2nd postulate, and consequently AL is the 
image of IL by the lst proposition. But AB is the image of IK and BC of KC, 
therefore the quadrangle ABCL is the image of the quadrangle IKCL, and con­
sequently the eye that has been found of ABCL must also be the eye of ABCD, 
for the entire image and a part of it do not have different eyes. 

NOTE 

The procedure might also be performed differently by drawing instead of 
the oblique-angled parallel quadrangle IKCL a rectangle, which procedure is as 
follows. I draw anew the foregoing figure IKCD, as below, and draw from I 
and K two lines IK, KP at right angles to DC or to DC produced, thereafter AL 
and BP; then for the reasons explained above in the proof the quadrangle ABPL 
is the image of the right-angled quadrangle IKPL. When therefore the eye of 
this is sought by the lst example, it will be found in the same place as above,' 
to wit at the end point of the line equal to MN, erected in the point 0 at right 
angles to the glass. 

4th Example, of the Image of a Quadrangle With Only Two Parallel 
Sides *), W hieh in the Drawing Operation Were Non-Parallel to the Glass. 

SUPPOSITION. Let ABCD be the image of a plane figure similar to the 
quadrangle EFGH having only two parallel sides (EH, FG), which in the drawing 

') Trapezium. 
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menct glas,op Wclot'vierhoua E F Git oncyildeliclÏ; plat, het glas mette' fijdl: 
Deint verfchaeuwen rechthouckich front,cn hebbende, de li;ckftandigc fijde 
met JI G diens fchae'i1 D C,int'v~rfchauwen evewijdich gbchadt mettel glas. 

TB E.G H E E AD E. Wy moeten hetoogh vinden. 

TWE R. C K. 

try dàt' int verfchaeuwen het verfçhaeulickplat E F G H mette fijde H G quam 
hu glasofniet,foo lid icknochtansmy felven voor (om redenen verdaert int 
bewijs des ecdten voorbcclts) dattet met foodanighe 6 jde daer iri quam • fula 
dat Deis foo wel fchacu als verfcháeolicke der lijckfiandigh~fijde, met H G: 
Dit, Coo lijnde t iek teyckenop Deals li jckfiandighe met H G , den' vierhouck 
liK CD, ghe1ijck metten vierhouck E F G H,daer nll KLeven en. evewijdeghc 
met CD; V <?Ort van B lot in ,A D de Iini B M • oock evewijdeghe met CD, 
,'we\ck foo werende, M BeD is fchaco des evewijdeghen vierhoocx LK C D~ 
gheJijck wy hier onder beWijfen fullen, dae\"om vande fcIve M BeD ghcfocht 
het oogh, wort ghevonden deu~ het .A voorbeelt defes voorlielsten eynde,necm 
iek , der linieven an N O~ghèfte1t op t'puntP rechthouckich opr glas, t'wekk 
ickfeght'begheerde oogh te lijn. ' ' 

TB E W Y S. 

Wy hebben int werck ghe(cyt <lat MB C.o fcham i'sdcsverfchaeulicken 
cvewijdcghcn vicrhoua. L K ç .0 ,om van (' wclck' vcrélarÏDg te doen iek fcgb 
aldus,: ,Angheficn AD . . 
fchaeuisvanl Ddcurt'ge­
ftelde, foo mOet de fchaeu 
des punts L in A D we­
fen, fy moet oock fijn in 
BM, wantalfooKL cve. 
wijdeghe is mcttet glas, 
en dat \'4ln B fchaeu deS 
plint s K , ghetrockcn is 
B M cvcwijdcge met K L, 
foo moet de fchaeu van 
KL Lijn inde oneyndelic:­
kc B M deur het z vOor- H_ 
fiel , en daerom is MB 
fchacu van L K. cn vcr-
volghens de vierhouck 
M BeD fchaeu van 
L K C D, cn ver,voighens 
het oogh ghevondcn van 
MBe D, móet.oocltfijn', . 

r 

o 

het,oogh vanA BeD, :want het . deel der (cbaeu gheen' ander oog,h en 'heeft 
dan de ghehcele fcbaeo. 

M ERe KT. 

Deur ['ghene ghefeytis int merckant tynde· des J VOOtbee)rs, iskcnnclick 
datlDcnhec werde oock {oude meughen dOen, met teueà(eQVaridelWce pun-

tC'L 
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operation were non-parallel to the glass, to the infinite plane of which quadrangle 
EFGH the glass with the side DC was at right angles in the drawing operation, 
the side homologous to HG, whose· image is DC, having been parallel to the 
glass in the drawing operation. WHAT IS REQUIRED. We have to find the eye. 

PROCEDURE 

No matter whether in the drawing operation the plane figure EFGH came with 
the side HG in the glass or not, nevertheless I imagine (for reasons explained 
in the proof of the first example) that it came therein with this side, so that 
DC is the side homologous to HG as weIl as the image thereof. This being so, I 
draw on DC, the side homologous to HG, the quadrangle IKCD similar to the 
quadrangle EFGH; thereafter KL equal and parallel to CD, further from B to 
AD the line BM, also parallel to CD. This being so, MBCD is the image of the 
parallel quadrangle LKCD, as we shall prove below. When therefore the eye 
is sought of this MBCD, it is found by the 2nd example of this proposition at the 
end point - I take it - of the line equal to NO, erected in the point P at right 
angles to the glass, which I sayis the required eye. 

PROOF 

In the pr~cedure we have said that MBCD is the image of the parallel 
quadrangle LKCD; in order to explain this, I say as follows. Since AD is the 
image of ID by the supposition, the image of the point L must be in AD; it 
must also be in BM, for since KL is parallel to the glass, while from B, the 
image' of the point K, BM has been drawn parallel to KL, the image of KL must 

- be in the infinite line BM by the 2nd proposition, and therefore MB is the 
image of LK, and·consequently the quadrangle MBCD is the image of LKCD, 
and consequently the eye that has been found of MBCD must also be the eye of 
ABCD, for a part of the image does not have another eye than the entire image. 

NOTE 

From what has been said in the note at the end of the 3rd example ]t is 
evident that the procedure might also be performed by drawing from the two 
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ten L en K twcehanghcnde op 0 C,. vindende dact na de fdiacu eens recht. 
houd·j.g~en vierhoucx deur het I voorbeelro ' 

J Voorhee/t ~ande fchaéU ewverfchàeulicken 'lJierhoHcx met 
. 'VitronevcVt'9deghe fljden,' tlide 'Voorflè aUeenelick t'Ve-
,'lI1?qdeghe metteglafiront. ", '.' , 

T'(j H E. G HE VEN. Laet ABC D fchaco fijn van een vcrfchaeulick plarge­
lijdt llleuen verfchaeulicken vierhouck E F G H,hebbende vier onevewijdeghc 
tijden, en op wiens oncyndelick plat het glas mene tijde D C int verfiliaeuwen 
,rechthouckich fiont,en hebbende de lijc~ndighe tijde met, H G diens fchaai 
D, C,int verfchaeuwen evewijdich gheQadt mettet glas. TB EG H HRD t.Wy . 
moeten het oogh vin~en. ' " , 

T,WE ReK. 

Try dat int verfchacllwen hèt verfchaeulick pÏat E F G H métte lijckfiariaige 
tijde van H G quam int glas ofniet, 1<>9 fiel icknochtans Iily felven voor (onl 
re~e~en verclacn int bewijs des 1 voorbeehs) dattet met foodanige tijde daer in 
quam,fulcxdar Deis foo wel fchleU als Vètfch,Aalliekèdèt * lijckftandigc: met Ham~l. 
HG. Ditfoo fijndc,iek teyeken op Deals lijckftandighèniet H G';den vier-
houekl KC D, gheli;ck metten vierhouckEFG H; Dacr,~van I tW(~ Iinien, 

. d'cene als l L cvcwijdich met K ç ,en commende L inD;C afhaer vcrlang.dc. 
d'allderl Meven ell evewijdcglte met LC: Daerna LA, e~ ,'an A tot in B C 

,q., 
iitfI.I, 

o 
de Iini A N t\'cwijdcghe met I M. TWelck (00 werende; ANC L is fcbacu 
des f\'cwiideghen vierhoucxI M CL, gheli;ck wy hier onder bewijfen fullen; 
Dàeron'l\iandc (eh'e A~N,C L ghefocht 'hèi' Oogh~ won' b:-vondcn '~eur het 
a vombccltdcfcs voodlclS;tcQ.cyn~ricciii kk,der lini tveo'anO P;gheftèltopt 

. F4 punt 
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points Land K two perpendiculars to DC and thereafter finding the image of a 
right-angled quadrangle by the lst example. 

5th Example, of the Image of a Quadrangle With Four Non-Parallel 
Sides, Only the Foremost Side Having Been Parallel to the Glass Base. 

SUPPOSITION. Let ABCD be the image of a plane figure similar to the 
quadrangle EFGH, having four non-parallel sides and to whose infinite plane 
the glass with the side DC was at right angles in the drawing operation, the side 
homologous to HG, whose image is DC, having been parallel to the glass in the 
~rawing operation. WHAT IS REQUIRED. We have to find the eye. 

PROCEDURE 

No matter whether in the drawing operation the plane figure EFGH came with 
the side homologous to H G in the glass or not, nevertheless I imagine (for reasons 
explained in the proof of the lst example) that it came therein with this side, 
50 that DC is the side homologous to HG as weU as the image thereof. This 
being 50, I draw on DC, the side homologous to HG, the quadrangle IKCD, 
similar to the quadrangle EFGH; thereafter from I two lines, one (IL) parallel 
to KC and with L coming in DC or DC produced, the óther (IM) equal and 
parallel to LC; thereafter LA, and from A to BC the line AN parallel to IM. This 
being so, ANCL is the image of the parallel quadrangle IMCL, as we shall prove 
below. When therefore the eye is sought of this ANCL, itis found by the 2nd 
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punt Q..!..cchthouckich opt glas, t'wckk ick fegh (begb«lt oogh té fijn. 

Tl3EWYS. 

Wy hebben int wcr~k ghcrcyt 'dat ·A NeL (,hacu is des ,·trlèhaculickeD 
cvcwijdegben vicrhoucx 1 M C ~; ()~ van t'we1ck.v~rdaring te: d~n iek fegh 
aldus: Anghefien t'punt Ades vlerboucx A B CL ~ IS fch~u van t punt 1 des 
vicrboucx 1 M C D, en t'punt Linde glafgront i5 fcbaeu vsn fijn [elven deur de 
~ beghecne,daerom is A L fchae\lY!ln ~L deur het I voorfiel. V OOIt aDgdien 
Be fchaeu is van K C deur t'ghefielde, foo moet de fchaèu des punts M lP Be 
wcfen, fy moet ooek fijnïn A N , Want alfoo I M è'çwijdicb is mettet glás, en 
dat van A fchacu d~spunts l,ghelIOcken is A 1iI evewijdege met 1 M, fep moet 
de fchaeu van 1 M fijn inde oneyndeliéke A N'deur hei 2. v.oorfiel,en daèrom is 
A N fcbaeu van I M ,én N ç van M C, én vervolgens di: yieihouck A N Lep 
fchaeu van I M C L, en vervolghenshet oogh ghevohden'van ANC L. moet 
oock fijn het oogh van A B CD, w:\nt '4e hede [cbacu gheen ander oogh eD 
beeft dan ha!:r deel. " 

M"ERCKT. 

])cu~ t'gene wy ghefeyt h~bbcn ant eyD<le des 3 . VOorbCidt9, is h:nnelick dat­
meD het werck ~ [oude miughen doen met te treden vande twee puntm 
1 en M twee hangbende linien op D C. vindende daer ~a de fcharu eens recht­
hou<:kigben vierhoucx deur het I yoorbeelt. 

6 Voorhéelt ~an de fihaeu eens ~erfchae~licke 'lJierhouc% 
'Wiens achterne Pide aUeenwW1?ijdeghe ;., melte glaf" 
grondt. 

Jnt bovelèhreven 4 en S vootbeelt heert des verfcháculickcn vierhouC'X voor. 
{te fijde evewijdich meuet glasgheweeft • Dlaet om de ghemecnheyt des voor· 
fieIs te verclaren in vierhoucken diens achterfie fijdc alleencll,k evcwijdcge is 

c 

mette glafgrondt, îC$O W;t ABC D î.:baeulijn vaottn verrchaeu1icken vjéf,o 
·lI1ouçk EF G H,bebbeudc via: oJlcvewijdegb.e fiJck:n; GQOp wiens. onC)'lldelick: 

. plat 
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example of this proposition at the end point - I take it - of the line equal 
t~' OP, erected in the point Q at right angles to the glass, which I say is the 
required eye. 

PROOF 

In the procedure we have said that ANCL is the image of the parallel 
quadrangle IMCL; in order to explain this, I say as follows. Since the point A 
of the quadrangle ABCL is the image of the point I of the quadrangle IMCD, 
while the point L in the glass base it its own image by the 2nd postulate, AL is 
the image of IL by the lst proposition. Further, since BC is the image of KC by 
the supposition, the image of the point M must be in BC; it must also be in AN, 
for since IM is parallel to the glass, while from A, the image of the point I, AN 
has been drawn parallel to IM, the image of IM must be in the infinite line AN 
by the 2nd proposition, and therefore AN is the image of IM and NC of MC, 
and consequently the quadrangle ANLC is the image of IMCL, and consequently 
the eye that has been found of ANCL must also be the eye of ABCD, for the 
entire image does not have another eye than its part. 

NOTE 

From what we have said at the end of the 3rd example it is evident that the 
procedure might also be performed by drawing from the two points land M 
two perpendiculars to DC and finding thereafter the image of a right-angled 
quadrangle by the lst example. 

6th Example, of the Image of a Quadrangle Wbose 
Rearmosl Side Only is Parallel la tbe Glass Base. 

In the aforesaid 4th and 5th examples the foremost side of the quadrangle was 
parallel to the glass, but in order to explain the common applicability of the 
proposition to quadrangles whose rearmost side only is parallel to the glass 
base, let ABCD be the image of a quadrangle EFGR, having four non-parallel 
sides and to whose infinite plane the glass with the point C was at right angles in 
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plat het glas metter punt C fntverf~haeuweD rechrhouckich flont, en hebben­
dç d' aehrerfle lijde E F diens fch-=u ~. B,int :verfchaeu.we.n e\'~ijdk~ .gb,c~adl 
wettel glas. T BI G H IEl!.l) E. Wy moeten het p'o~b .\'jD~kn. . 

TWERÇK. 

lek treek 0 I evcwijdeghé met AB, .en commend~ lin B 'c;.Daer na HK 
cvewijdeghe meI EF, en commende K in F. G; T'weJck foo lijnde; tis.kennc­
lick dar i\ BID is fc/1aeu van E F K H, hebbende tw.ee evewijdcghe lijden als 
E F met H K,daerom vandefelveA BID ghefocht het oogh , wort 'bevonden 
deur het 3 voorbceh dcfès voorflets ten eynde, neem ick, der lini even an L M 
ghellelt op t'PUnt Nrechthouckich opt glas, t'welck opcnbaerlick t'~heerde 
ooghis. '. '. " . 

• 
7 Voorheeft eens 'Verfchaeulicken 'Vierhoucx behhendeaUeene;' 

'/jck tujfèhen t'Vt?ee * teghenO'Ver!1aende houeken . een"ver- O/,/I'Jfo1lf 

JochIe uni e'Vevl?~dièh mette gla.fi.r.onl • . tU1&aJolo 

By aldien de fchau waet van e~n vierhouck als hier onder A. BeO. {ehaeu 
van E F G H, alloo dat de verdoehte ,lini D,B, waet evewijdieh gb,cwceft meuc 
gtafgrondt, fo~ foude HF daer meoockmoetenevewijdichghcweeLl: hebben: 
Daerom i!1 kennclick darmen dan 
(oude trecken HF. daer na EH on- l!} . 

eyndelick voorwaen na l,en G I cve-
'wijdeghe mer FH, S'ghelijcx on.' fS/' . ..A. 
'dactilaA Doneyndelickvoorwatrt H ........... :;;,; .. FbV'" . 
riaK;enGKevewijdeghe mdB O. . j ", ....• • ..:" . ::: ....... ".8 
en datálfdan·D BeK [chah! [oude 't .i .... ;.;.... " .; Ä. .(:~ __ L.· , .. 
fijn i'all' H.F G I,'wacr:af het'~h .G . Q 

gevonden deur hçr 3 voorhede, men 
'al t'beghcerdc hebben. 

tWoorheelt,vdfuen,1)crflhMulic.k reçht/inic" plat :11J!~rdan 
''Vierfijdift~bhende. ", " . , . 

·Ghegb.eveil frjnde·defchacu·mette v.etfchae:ulldtefotm die: IrIcer dan :vier,fij. 
dél't heelt: ~ ,en 'de tdtria t'jnhOudt;des. yoorfiels, men Jal ()inl'Qogh te:v.in.dçn 
,uy'~her fclve 'Vetfchaeulkkpl~t VC!kfcfcn: vier houd .punten. [Qo dat ,d;ler tlJf. 
rchen bedacht of gttroac:n,vler.hme,ll dre c:enbequlJ~m ::vle!;l)ouekmaken.dacf 
aféeh'lijdèintver(chacc.wcA 'cVC!wijdieh was metle~ glas. S'ghelijcx falmen 
tuffi:h~ri di~r vie~ pUnten k:naeuwtn 'I treekcn ,viertcCihtc; linic:n en ,d~.\lyjcr .. 
hónck datr lüfièhch begrepen falfijn Ccbacuvand'andc:r ;: dac:~~m rande: feJ\'e 
betoogh ghevondèd ~eur eendert borcfchrevenvoorbcelden na :ghc1~~n.t­

'tleytdesverfèhaeulicltcn viëlhouc~dicmen alCoogbcocgcn heeft,menfa). C)QCk 
hebben het oogh yande heele fehaeu. '.' ,. 
'L~rby voorbcelt AB eDE {chaeu lijn van een verfchaculick vijfhouck 

F G H I K,op wiens oncyndelick ~Iat het glas meUet punt. C int verfch~euwcn 
teehthouckich fion r,en hebbende de verdochte rechte}jOl van K tot G lOt ver­
fchaeuwen c\'ewijdich gehadt mettee glas. TB E G HE E II DE. Wy moeten 
het oogh vinden. 

TwEP .. c~. 
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the drawing operation, its rearmost side EF, whose image is AB, having been 
parallel to the glass in the drawing operation. WH AT IS REQUIRED. We have 
to find the eye. 

PROCEDURE 

I draw DI parallel to AB, with I coming in BC; thereafter HK parallel to EF, 
with K coming in FG. This being so, it is evident that ABID is the image of 
EFKH, having two parallel sides (EF and HK). When therefore the eye is sought 
of this ABID, it is found by the 3rd example of this propdsition at the end 
point - I take it - of the line equal to LM,' erected in the point N at right 
angles to the glass,· which is evidently the required eye. 

7tb Example, of a Quadrangle Having Only Between Two Opposite 
Angles an Auxiliary Line Parallel to the GlassBase. 

If the image were a quadrangle, as ABCD below, the image of EFGH, so that 
the auxiliary line DB had been parallel to the glass base, HF would also have 
been parallel thereto. Therefore it is evident th at one ought then to draw HF, 
thereafter produce EH indefinitely to I and draw GI parallel to FH; similarly 
one ought to draw DB, then produce AD indefinitely to K, and draw CK parallel 
to BD; then DBCK would be the image of HFGI, and when hereof the eye is 
found by the 3rd example, it will be the required eye. 

BIb ExamPle, of a Rectilil1ear Plane Figure 
Havil1g More Thal1 Four Sides. 

Given the image and the object figure having more than four sides and the 
rest according to the contents of the proposition, in order to find the eye four 
vertices have to be chosen from th,e said plane figure so that between them are· 
imagined or drawn four lines which make a convenient quadrangle, one side of 
which was parallel to the glass in the drawing operátion. Similarly, four straight 
lineshave to be drawn between the images of those four points; then the 
quadrangle contained between them will be the image of the other. When there­
fore the eye is found hereof, by one of the above examples, for the quadrangle 
that has thus been obtained, we shall also have found the eye of the entire 
image. 

For example, let ABCDE be the image of a pentagon FGHIK, to whose in­
finite plane the glass with the point C was at right angles in the drawing oper­
ation, the imagined straight line from K to G having been parallel to the glass 
in the drawing operation. WHAT IS REQUIRED. We have to find the eye. 
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TWERCK. 

lélc treck E Bals fcbaeo van KG, en ha cr ~ewijdeghe DL, commende L 
in B C,daer na 1 M evcwijdege met K G,en eommende M in G H: T'welck foo 
Jljnde, t'is kennelick dat EB LD fehaen is vanK G MI, hebbende twee cve. 
wijdeghe lijden als K G met I M ; DaeIO~ vande fel"e EB L D ghefo<:ht het 
oogh, WOtt bevonden deur het 3 voorbeelr defes voorfiels ten eynde der lini. 
nee~ ick,even an N O)geftelt op t' pum P rechthoudtich opt glas,( wc:lck open .. 

H o 

baerliek t'beghctrde oOgh is. 'T 11 E. S 1. V_Y T. Wefende dan ghegheven eeli 
vierfijdieh of mcerfijdich plat; dat fchacu is van een gheghevcn verfçh~eulick 
plat,op t'welek het glas int verfchac:uwcn ~n hOllCk maeckte even an eenghea 

geven houék, en hebbende de felve fchaeu ten minfien cen Lijde oflini tuifchem 
twee houeken evewijdich mette glafgrondt, wy hebben het oogh ghcvonde11o 
na den eyfch. -

M ERC KT.' 
Scioder békent waer 'Wat hoUckeenige vimde lijden cktverrchacutlckerorm 

int yerfchaéllwen op de glafgron t maeckte, t'is open baer dat deur de voorgaen. 
de manier ghe\"on~en f~udeworden het oogh van alle ghegheven [chaeu eens 

. rechdinich plats, om dalalle rechte lini ghetroeken uyt een houek der fchaeu. 
, evewijdich mctlC'glafglondt, fchaeu is der lini ghetiocken inde- \'erfchaeulickc: 
~rrri.tiytder ghè:lijcken hOllckoockevewijdich meneglafgrondt. " 

, ,:Mäer :loghelien het·felden ghebeiirt,dat iil fulcke ghegheven fchaeuwcn 
foodanighen houck bekent is, foo foude dat inde daet weynich ghebruyckc~)D­
~èn·hebben. Doch aJsde gheghcn:n:verfchaeulick:e form !çn nlinfien heeft 

, twcecyewijdeghc lijden, of tweeevewijdcg,he linien ,die tuifchen de ho'udiéin 
-getroèken fijn of geHoden con nen worden, foo jfièrdeur,ander wech ec:nîch­
tin$ niiddcl om daet toe te <:ommen, wae, af wy hel volghendc voolfiel rullen 
_bC[éh~ji\'en. ' , 

'1 WERCIt ... 
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PROCEDURE 

I draw EB as image of KG, and the line parallel thereto DL, L coming in 
BC; thereafter IM parallel to KG, M coming in GH. This being so, it is evident 
that EBLD is the image of KGMI, having two parallel sides (KG and IM). 
When therefore the eye is sought of this EBLD, it is found by the 3rd example 
of this proposition at the end point of the line - I take it - equal to NO, 
erected in the point P at right angles to the glass, which is evidently the required 
eye. CONCLUSION. Hence, given a quadrilateral or multilateral plane figure, 
which is the image of a given plane figure with which in the drawing operation 
the glass made an angle equal to a given angle, while the said image has at least 
one side or line between two angles parallel to the glass base, we have found 
the eye, as required. 

NOTE 

If it were known what angle one of the si des of the object figure made with 
the glass base in the drawing operation, then it would be evident that by the 
foregoing manner the eye of any given image of a rectilinear plane figure would 
be found, because any straight line drawn from an angle of the image, parallel 
to the glass base, is the image of the line drawn in the object figure from a 
similar angle, also parallel to the glass base. 

But since it seldom happens that in such given images this angle is known, 
in actual fact this would not find much application. But if the given object 
figure has at least two parallel sides or two parallel lines that have been or can be 
drawn between the angles, then there is to same extent a means· for finding 
it by another method, about which we shall describe the following proposition. 
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YANDS VERSCH'AEV\VIN~ 

7 WERCKSTVCK. 13 VOO R ST E t. 
Wefende ghegeven een evevvijdiehvierfi fdich plat, dat 

fehaeu is van een verfehaeuliek plat, op. t'vvelck het 
glas int verfchaeuvven een houek maeckre even an een 
ghegevenhouck,en vvefendede felvofehaeu fonder eeni­
ghe fijdeof lini die tuffchen tvvee hou eken evevvijdich . 
mette glafgrondtis, maèr hebbende de verfchileulicke 

. for~ ten minfien tvvee evevvijdeg.hefijden', oflinien die 
tulTchende houeken ghetroeken fijn, of ghetrocken con~ 
nen vvörden: Het öö!?h te vinden. ' , 

TG HEG HEVE N. Lact A B CD fthaèu fijn, fondcrrenighè fijdeof lini 
die tutI"ehen twee houeken evewijdich mette glafgrondt is, en dat vande ver­
fchaeulicke eVeWijdeghe vierhouek E F G H, op weJcke hel glas iilt verfehaeu-' 
wen reehthouckich fiont. TB E G H EER b E, Wy moelC:n het oogh vinden.~ 

TWERCK. 

Jek tieek D A en eB voorWàert,tot datfe vtrgaten in I,lghdlja BA en C 0 
vèrgarcndein K,daer na I K,en een oneyndelicke deur C, evewijdeghe met IK 
a,ls L Mglafgront bcrc:yekenende,ick treek daer na A Dvoorwaert tOt die on­
cyndclieke,ontmoetende de fclve in L; S'gheJijex A B voorwaèrt gherakende de 
fe1ve oneyndelicke in M,en teycken int fuiddel van L M t'punt N, en van N 

. rrcc\l: ick de oneyndeJieke N 0 rechthouckieh op L M 1 Daer na EP, alfoo dat 
den houek HE P è:ven is anden houek P EF, treek daer na uyt de oneyndc­
Ikke NO, ~enighe linials 0 <l..!Jlfoo dat den houek Q9 N , even fy aoden 
houek H EP, voort van L tot inde oneyndelieke NO, de lini LR eyewijdcghe 
met Q,Q, en befchrijf deur de drie punten LR Meen booch; alwaer ,tc gedenc­
ken fiaer,dat wanneer den houekals HEF reehtis als hier , foo valt des rondt! 
middelpunt daer de booch op befehreven wort in N, en dien houek feherp fijn­
de, valrdaer boven in N R, maerplomp fijndevalt daer onder inde verlangde 
R N: V ooIt treek 1ck EG; Daer mi vande twee punten C en M; tret:k iek twee 
lirueD !ot eer fcJv~ punt des. b~,alst9ttP punt S, foo dat d.enhouck C S,~ 
cven is anden houek G E F, (do(:b is te weten da:tt,et '* wifcon fiieh treeken does M.,fmn .. 
houcx,my int berchtijven van deren niet tC,vóóren en quàm,~aer * tuychwerc- ,it~ operll­
kdiek macht ghcdaen word~~ ~ndeiánderen met te fn yell een p~pieren h0u.èl: ~~b.a,;,~ 
:cven an G'EF, hebbendedefi,de~E G, EFla.,ckghenouch ,en defen paplc-' . 
leD houek foog;hdeyt ;dat dl: lijden als E F, EG, gheraken de twee punten ç M, 
en den uyter(len punt als Eindep omrrcck, t'wdck ~eur keering en wending 
ter eender én arider fijde dae! toe ghebrocht can worden; Tis oOek ie weten,dat 

,fulck gberaeekfei des uyterfien~unts vam pa~er;allc:enelick g~efehie~ ean wir. , 
conftelick, wch'erllaendcint punt S. want van daer na M, 100 eomt dan dat 
Jiant buyren den ointreck, en vàIl S na L val let overal daer bin~n. Defe tuych­
wcrckelicke manier hebben Wy liever hier ghefielt ,dan de faeek ongheroert tt 
laren, te meèr opdat ander dieder luft toe,hebben de \vifeonfiighe w~rcking 
foueken meughen) dacrnaLS-;voon van'Ken I, twee linienK T,I V, reeht.;. 

. houekicb 
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7th PROBLEM 13th PROPOSITION 

Given a parallel quadrilateral plane figure *), which is the image of a plane 
figure with which in the drawing operation the glass made an angle equal to a 
given angle, the said image not having any side or line between two angles parallel 
to the glass base, but the object figure having at least two parallel sides or lines 
that have been or can be drawn between the angles: to find the eye. 

SUPPOSITION. Let ABCD be the image, without any side or line between two 
angles parallel to the- glass base, such of the parallel quadrangle *) EFGH, to 
which the glass was at right angles in the drawing operation. WHAT IS RE­
QUIRED. We have to findthe eye. 

PROCEDURE 

I produce DA and CB until they meet in I, similarly BA and CD until they 
meet in K; thereafter I draw IK, and an infinite line through C parallel to IK 
(LM), denoting the glass base. I then produce AD to that infinite line, which 
it meets in L; similarly I produce AB, which meets the said infinite line in M, 
and I mark in the middle of LM the point N, and from N I draw the infinite 
line NO at right angles to LM. Thereafter I draw EP 50 that the angle HEP is 
equal to the angle PEF; then I draw from the infinite line NO a line (OQ) such 
that the angle QON be equal to the angle HEP, further froin L to the infinite 
line NO the line LR parallel to QO; and I describe an arc through the three 
points L, R, M. Here it is to be borne in mind that whenthe angle HEF is right, 
as here, the tentre of the circle on which the arc is described falis in N, and when 
that angle is acute, it faUs above it in NR, but when the angle is obtuse, it falis 
below it in RN produced. Further I draw EG. Thereafter from the two points 
C and M I draw two lines to one and the same point of the arc, viz. to the point 
S, so that the angle CSM is equal to the angle GEF (but it is to be noted that the 
mathematical drawing of this angle did not occur to me during the description 
of this matter, but mechanicaliy it can be done, among other things, by cutting 
an angle of paper equal to GEF, whose sides EG and EF have the required length, . 
this angle of paper being 50 placed that the sides EF, EG pass through the two 
points, C, Mand the end point (E) touches the circumference, which can be 
brought about by turning to one side and the other. It is also to be noted that 
such touching of the end point of the paper can only take place mathematically, 
viz. in the point S, for from there to M that point comes without the circum­
ference and f rom S to L it always faUs within it. We preferred to give this mechanical 
method here rather than leave the matter undiscussed, the more 50 in order that 
others who have a mind may seek the mathematical operation); thereafter LS. 
Further I draw from K and I two Hnes KT, Wat right angles to the infinite line 

') Parallelogram. 
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'h6uc1üch op 'deöneyhddicke tM, \'óod V W evewijdçghè metS t. èn taft 
T iöt inde oneyndelické V w,. de lini T W eV'cwijdCghe met S M.datt na W X 
te:chthouckich op LM, enWXvoorwaen totYinKI, daer ha frel j~kopt 
'puilt Y c:c:nlini è\'cn an W X re:chthouwch opr glàs, t'welek foo lijilde , i~ 
regh t'cynde: der felve lini t'beghtctde oogh re: wefen. T BE iu Y,t SE i.. Lac!t 
ghetro!=kcn worden van C totin',S M de: Uni C Z, eve:Wijdc:gherilèt LS J fibc. 
lijcx vane tOt in SLde: lini C IJ evc:wi)deghe met MS,daer na AM. 

TBEWYS. 
Den hOllCk L R N,is even anden houck M 1\ N. eh den houd H EP, a'aa 

lijnde met L R N deur t'werck, is oock cven anden houck P E F. dacrom den 
. houck L R M is evenanden houckH E f I Maer de:n houek L S M (commcnde 
. inde [cIvc bood} L 1\ M)is cve:nandm fcl ven houck L B. M~~rom Qcnhollct 

, LSM 
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LM, further VW parallel to SL, and from T to the infinite line VW the line 
TW parallel to SM, thereafter WX at right angles to LM, and I produce WX 
to Y in KI. Thereafter I erect in the point Y a line equal to WX at right angles 
to the glass; this being so, I say that the end point of this line is the required eye. 
PRELIMINARY. Let there be drawn from C to SM the line CZ parallel to LS, 
similarly from C to SL the line Ca parallel to MS; thereafter RM. 

PROOF 

The angle LRN is equal to the angle MRN, and the angle HEP, being equal 
to LRN by the procedure, is also equal to the angle PEF, therefore the angle 
LRM is equal to the angle HEF. But the angle LSM (coming in the same arc 
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V A NDB . VB R. SCH AB vwr NC. 

· L' SMis even ànden houek HEF, voort is den houek C S Zeven anden hbàck: 
GE F,en ghelijek G F evewijdeghc is met H E,en G H met F E, álfoo CZ met 
A S,en C A met Z S,dacrom den vierhouck S ze ',als verîchaculicke vierhouek; 

· is ghelijek metten vierhouek E F G H,en van defen viethouck S Z C A, wefende 
W de voet,ofanders ghefeyt wefende het oogh ten eynde ~er Iini even an W X~ 
ghencltopt punt Y rechthouckichopt glas ,foo is i\. B'C D de fchacll, alsde Jj. ' 

Dicn derform uylwijlcn, hjdcfo.rl11i~h lijnde alldc wercking ran I'vinden dcr 
lèhaeu in der eonheden 3 lidlS iS voorbëelt, Maer wefende ABC 1) fehacu gc. 
iien uytlulckenoo;;h,ioo mOtl dl! oq;h ooek t'begheerde Lijn. 
· TB E SL V Y T. Wefendedan gheghel'eueenevcwijd~ch vicrfijdi.h plat, dat 
fchaeu isvan ecu vcr,fehaeuliek plat, op .t'weJck het g.las int ver{chaeuwen een 
houck maecktcc:vcn an een ~heghe\'en houek, en wefende de fel"e li:haeu lon~ 
der eenige tijdc of Iini die llIffchcnl\VCC houeken evelijdichmccrc gla{gront is, 
macr h'cbbchdcd'e ycr[chaeuliCke form teh minnen twee c\'e\vijdighe lijdenjof 
linic~ die I u1fchCil de houeken gheuocken tijn, of ghctIOeken conuen worden, 
wy hebben hCI oogh ghevonden na den eyfeh. 

8 W E RéK S TIC K; i 4 VOO R S TEL . 

. Wefcnd~ ghegeven een vierfijdich of mee'l'fijdich plat; 
dat fèhaeu is van een verfchaeulic,k plar , <?p c'vvclck het 
glasintver{chaeuvven een houck macckre even an een 
ghegheven houd, en vve{ende de fdve {chaeu {onder ee­
nighe fijdeoflini die tufièhen tvvee houeken evevvijdich 
me~re gla{grondt is, maer hebbende d~ verfchàetilicke 
form ten minilcri tyvee evevYijdeghe fijdeh, oflinien die 
tu{fchendehoucken ghetrocken fijn,ofghetrocken con ... 
nen vvo.rden, en boven dien bekent fijilde den houd~ 
die eenigh~ fijdedetghegheven {chaeu int verfchaeuv\'en 
op de gla{grondt maecktt. Hetoogh tevinden. 

Dit 14 voorfiel vcr[chi1r ":int 13 daer in, danel ghcmeen is over aile* vèd.MultiI4trM 
fijdeghe planen. maer weerom daer leghen moeier bekent fijn wat hOllCk ce- plan ... 
Dighc Hni der fchacu int verlèhacuwen op de glafgrondl maeekte, t'wckk int 
J 3 voodtelniet nocdich en was,om dat de gl:ifgront uyt de ghegbevcn fcbaeu 
gbevonden wiert. Dodt anghefien fukken hol1ck. dickwils bd:ent WOlt in 
voorghefteldc fchaet.:\ven oflchildetycn ,deutecni~bc ànder byftacilde linien 
diemen weet op de glafgront rcchthouckich te commen , fco cao t'vinden des 
ooghs van fuIcke fchaeuweD inde daCI fijn gbebruyck hebben, waer detll wy 
,'fclve bier bcfchrijvcn. ., 

" Voorheeft 'Vande fthaeu eens 'Verflhaeulicken 'Vierhoucx meI 
Jeené~ck 1'Vf:?ee nJe'l}f;?ifdeghe jijden. . 

TG HE GH E VEN.l.aet ABC D,de fchaeufijn vande.vcirchaculickeform 
E F G H inde v Iocr. WKJ af de twce fijdcn H I, G F , cvew ijdich fijn, maer d' an-

. G ~a 



- 482 -

937 

LRM) is equal to the said angle LRM, therefore the angle LSM is equal to the 
angle HEF. Further the angle CSZ is equal to the angle GEF, and just as GF IS 

parallel to HE and GH to FE, thus CZ is parallel to aS and Ca to ZS. Therefore 
the qU,adrangle SZCa (the'object quadrangie) is similar to the quadrangle EFGH, 
and since W is thé foot of this quadrangle SZCa or, in other words, the eye is 
at the end point of the line equal to WX, erected in the point Y at right angles 
to the glass, ABCD is the image, as the lines of the figure show, which is similar 
to the operation of the finding of the image in the 6th example of the 3rd section 
of the abridgements. But since ABCD is the image, seen from the said eye, that 
eye must also be the required eye. 

CONCLUSION. Hence, given a parallel quadrilateral plane figure, which is 
the.image of a plane figure with which in the drawing operation the glass made 
an angle equal to a given angle, the said image not having any side or line 
between two angles parallel to the glass base, but the object figure having at 
least two parallel sides or lines that have been or can be drawn between the 
angles, we have found the eye, as required. 

8th PROBLEM 14th PROPOSITION 

Given a quadrilateral or multilateral plane figure, which is the image of a plane 
figure with which in the drawing operation the glass made an angle equal to a 
given angle, the said image not having any side or line between two angles 
parallel to the glass base, but the object figure having at least two parallel sides 
or lines that have been or can be drawn between the angles, while moreover the 
angle which one of the si des of the given image made with the glass base in 
the drawing operation is known: to find the eye. 

This 14th proposition differs from the 13th in that it applies generally to all 
multilateral plane figures, but on the other hand it must be known what angle 
one of the lines of the image made with the glass base in the drawing operation, 
which was not necessary in the 13th proposition because the glass base was found 
from the given image. But since this angle of ten becomes known in given per" 
spective drawings or pictures from some other accessory lines, which are known 
to be at right angles to the glass base, the finding of the eye of such images 
may be useful in practice, for which reason we will here describe it. 

lst ExamPle, of the Image of a Quadrangle 
Having Only Two Parallel Sides. 

I 

SUPPOSITION. Let ABCD be the image of the figure EFGH in the floor, 
whose two sides HE, GF are parallel, but the other .two GH, FE non-parallel. 
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dertwec G H,F E onevewijdieh,en den houek D fy febaeo van H ,en t' glas htb 
Int ,'crfthaeuwen reththouckkhgheweeLl opt ,-erfchaeulkk plat, 'cn cvewij. 
dkh metl K,dieiek hier (tCy datfeIint verfthaeuwen deur ftreckte of niet) 'doe 
ftrecken deuu'punt C fukx dat den houck die eenighe lijde iek neem D C sine . 

. veJfchacuwen op de glafgront maeckte,even was metten bouck D C.L 
TB EG HU. RDI. Wy moetcnbet~ vinden, . 

TWEic K. 
. tek tr~k D A çn C B voor\Vaert,tótdatfe ''Crgareri in'L,en deur L deoneyn.· 
delicke L M evewijdcghe met K l,daer na CD voorwaerr tot datfe die oneyo. 
delieke on tmOO, t'wekk Cy in M , en van ~ deur a een lini tot datfc C Lont •. 

. moei,t' wekk fy in N, voort van E,tot in FG de lini E O,cvcwijdcghe met G H: 
Dit foo fijnde,A NC Dis fehaeu des evewijdcghen vicrhouQt EO G H; Hier 
af het oOgh ghevonden deur bet 1 voorbeelt ,-an defen, t'wclek Cy ten eynde der 
lini even an P Q. ghtftelt opt pUnt R rechthoUckiCh opt glas, men heeft t'be. 
gheerde, waer af t'bewijs openbacris , deur de verkeerde wercking vaDt vindçn 
der 1èhaeu in der Coltbedcn 3lldts 6 voorbedt. . 

R L 

F··'>' .. 

.... ····:~······· ..... Á •. / 

\ ....... ... 

H 

c p Je 

z V(}or~eelt 'TJtllule (èh~u eens 'TJerfc~atulidtn .rtChllinich 
plats {oot vllll; Joch hehhendeten mmnen na t'lnhoudt del 
voors1efs , tV1?ee evevt?ijckgbe jijden tf /inien , die /Iq­
fcben de· houckm. gbe/rocken f~n of gb~troclun ,onnen 
v"orde1t~ . . . '. . 

TGHEGHEVEN. Lact ABC D~ F de fchacu fijn vande verCchaculicke 
(ormG HIK L M footvalr.doch.hebbcnde de verdoch re of gherrocken liniel\ 
tulfchen de h~ucken M,H,en I, L, evewijdich, dát isM H evcw i jdich met L I, 
en den hou~lè A fy fchaeu van G. VOOrt hebbe I' glas int verfchaeuwen gheweeft 
rechtboudich Opt vcrfchaculick plat, en deglafgrondr cvcw:ijdidl mef NO. 

fLila 
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And let the angle D be the image of H, and let the glass have been at right angles 
to the object plane figure in the drawing operation and parallel to IK, which here 
(no matter whether in the drawing operation it passed through it or not) I take 
to pass through the point C, so that the angle which one of the sides - I as­
sume DC - made with the glass base in the drawing operation was equal to 
the angle DCI. 

WHAT IS REQUIRED. We have to find the eye. 
PROCEDURE 

I produce DA and CB until they meet in L, and through L ~ draw the infinite 
line LM parallel to KI; thereafter I produce CD until it meets th:it infinite line. 
Let this be in M, then from M through.A I draw a line until it meets CL. Let 
this be in N. Further I draw from E to FG the line EO parallel to GH. This 
being so, ANCD is' the image of the parallel quadrangle EOGH. When hereof 
the eye has been found by the lst example of the present proposition *), which 
shall be at the end point of the line equal to PQ, erected in the point R at right 
angles to the glass, we have found the required eye, the proof of which is evident 
hy the operation reverse to that of the finding of the image in the 6th example of 
the 3rd section of the abridgements. 

2nd Example, of the Image of a Rectilinear Plal1e Figtlre of Ally Form, 
Bilt Having at Least, According to the Contents of the Proposition, Two Parallel 

Sides or Lines That Have Been or Can Be Drawn Between the Angles. 

SUPPOSITION. Let ABCDEF be the image of the object figure GHIKML of 
any form, but having the auxiliary or drawn lines between the angles M, Hand 
I, L parallel, i.e. MH parallel to Ll, and let the angle A be the image of G. 
Further, let the glass have been at right angles to the plane figure in the drawing 

/ ,) Something is wrong in this reference. What is meant is the 7th Problem, I3th 
Proposition. 
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fulcxdat den houck die fenighe Lijde ick neem E D int verfchaeuwfn op de 
glargront maeekte,even was metten houek E D N, TB E G H EER DE, Wy 
moeten het oogh vinden. 

TWERCK. 
Want den ~outk F tehàeü is van M,en B van H, foo trfck ick FBi S'g,hdijex 

want den houek E (ehaeu is van U,enC van I, foo treek ickE C t'",dek foo 
fijnde.de'viethou~k F B C E; is fehafu'des velfehafuJieken vicrho~cx M Hl L, 
hcbbcndc,twèe evewijdeghe {jjden,daer afhel oogh gevo~den deur het 1 voor: 
beelt, treekende de glafgronl deur E evc\Vi jdich meI NO, en de reH als int Cd ve 
I VOOt beelr. men vindt.dat oogh tcn eynde der 1illi,neem ick,ev,cn an P Q.,ghe. 
ilelt opr punt R rechthouckich opr glas. en men hci:ft t'beghccrde: Waer af 
t'bewijsopenbaeris, TB E S L VY T: Wcfendedanghegeven ccn vicrlljdich 
of mcedijdieh plat, dat fchaeuis van een \'erfchaclllick plar,opr t'wc1Q: het glas 

G. 

I 

int verfeharu\ven e~n hO\1ek maeek!e, even ail een ghegheven houek. en we. 
fcnde de fclve fehaeu fender eenighe lijde of lini die tuLrehen twee houekeIi 
e\'ewijdich mette glafgront is, maer hebbende de verfchaeulicke form ten min. 
fien twee evewijdeghe lijden oflinien,die !uffcbende houeken ghetroeken lijn 
of getrocken eonnen worden,en boven dien bekent lijnde den houck die eeni· 
ghc fijde der ghegheren fehaeu int verfchael1wen op de glafgront maeckle. wy 
hebben het oogh ghevonden na den eyfeh; 

VER V Ö L G H. 

Angheficn de fehaeuwen van .liehamcn al in platten hdlaeri • tori \'oight:, 
daer uY,t dartet oogh van een dier plal ten ghcvonden lijnde deur de voorgaende 
reg,helen,dalmen heefi het oogh des heelenlichaems(uytgenomcnvan fchaeu. 
wen die int verfehaeuwen met haêr verfc;haeulieke form evewijdich waren, 
want die int befonder of alleenangheflcn meughen het oogh overái heb. 
ben, om dadè als int glas fijnde, gheen veranderingen cri;ghen deur \'etCetting 
des ooghs) la oock van alle ander om {bende fchaeuwen der verfchaeulicke for­
men by dat Jichacm vervought, en t'fèlve angaende. Maer op dat alles noen 
daecae! fy,fullell daer af voorbeel! fiellen in dde! youghen. 

G i TGHi-
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,operation, and the glàss base parallel to NO, so that the angle which one of the 
sides - I assume ED - made with the glass base in, the drawing operation was 
equal to the angle EDN. WHAT IS REQUIRED. We have to find the eye. 

PROCEDURE 

Because the vertex F is the image of M; and B of H, I draw FB; similarly, 
because the vertex E is the image of L, and C of I, I draw EG. This being 50, the 
quadrangle FBCE is the image of the quadrangle MHIL having two parallel 
sides. When hereof the eye has been found by the lst example by drawing the 
glass base through E parallel to NO and the rest as in said lst example, that eye 
is found at the end point of the line - I take it ~ equal to PQ, erected in the 
point R at right angles to the glass; and thus we have found the required eye, the 
proof of which is evident. 

CONCLUSION. Hence, given a quadrilateral or multilateral plane figure, 
which is the image of aplane figure with which in the drawing operation the 
glass made an angle equal to a given angle, the said image not having any side 
or line between two angles parallel to the glass base, but the object figure having 
at least two parallel sides or lines that have been or can be drawn between the 
angles, while moreover the angle which one of the sides of the given image made 
with the glass base in the drawing operation is known, we have found the eye, 
as required. 

SEQUEL 

Since the images of solids consist entirely of plane figures, it follows that when 
the eye of one of those plane figures has been found by the foregoing mIes, we 
have found the eye of the whole solid (except in the case of images which in 
the drawing operation we re parallel to their object figures, for these, when con­
sidered separately or alone, can have the eye anywhere, because, being in the glass, 
they do not undergo any change when the eye is displaced); yea, also of any other 
adjacent images of the figures belonging to that solid and having some connection 
therewith. But in order that everything may be clearer still, we will give an 
example thereof, as follows. \ 
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T G HEG H E VEN· Laet ABC DEI G fijn de fcbaeu eens verfchat'ulickm 

viercanren pylaers, die ghdijck is :tnden pylaer wiens bcoghde D G,én Lijde des 
groms G F,en washct glas int "èrfchaeuwen e\'cwijdich mettet plat als DCF G 
tufièhcn den groDt en hetdcckfel: En hceft defe fchacu in haerdefchaeuweG 
"an drie platten als bJijckt. TB E G H IER DI. Wy moeten het oogh vinden. 

TW,EROK. 

lek. frd my felven voor dattet, glas int teyekenen ftreckte {t'Cy dat den 'Ver-
, fehaeuwer dat int verfchaeuwen fao mocht ghc. IC 
ftelt hebben of niet)deur de e\'ewijdege vierhouek • 
De F G, daerreint verfchaeuwen evewijdich me " 
was; en nemende het verfchaeulick deckfel diens A.B 
fcbaeu A B CD, al oft op de vloerlaghe,iek vinde D 

, deur het 1 voorbeelt des 12 voorftels het oógh als f'---':{:, 

ten, eyode dedioi even, neem iCk, aD f:l I ghdl:elt 
opt pUDtK rechthouekich opt glas, welck oogh 
ooek het oogh der hede verCehaeulieke form .E 
moet fijn. 

1 MER CK. Cl . 11 
r 

Wy hebben int we rek ghenomen dartet verfchaeulick deckfel diens fchacu 
ABC D op de vloer light;Erivolghende fulckgheftelde het oogh ghe\'onden: 
Maer wan t dat de cyghen tli.cke vloer niet en is, en dat y ma,nt ant bdluyt mocht 
twijfelen,foo fullen wy daer afverclaring doen. . ' 

Laet ABC D E F G een viercante pylaer 
fijn alCvooren, maerdeurluehtich , waer in 
noch gheteyckent fijn de linien als volght': 0 A 
en C Bujn voortghetrockentotdadè verfa­
men in H,en 0 C die als glaJgront ghenomen 
wiert, is oneyndeliek voor'ghetrocken na I, 
waet ~p rechthouclr.ieh ghelrocken de oneyn­
delicke H~,fyfnijt D linLj Daer nae gelroc­
ken AM rechlhouckich op D I, en G D voort­
ghetrocken tot N, alfoo dat D Neven fy an 
D C,daer na van N deur M een rechte lini tot 

-datfe H K ontmoet in' 0, voolt, op het punt 
Heen lini ghefielt even an 0 L ,en recht­
houckich Opl plat daer de fchaeu in is, het eyn-' 
de der fel ve is het oogh, ghelijck int voorgaen~ 
de werckghevonden wiert. 

Maer om nu te bethoonen dat dit foo wel 
het waer oo,gh is,als het'oogh g~evonden deur 
werekingop deneyghen vloer, foolaet ghe­
trocken worden G H , en FE voorwaert ,die 
vallen moet.in H, daer na E p. evewijdege met 
F G, en eommende Pin G H, fulcx dat P E F G 
ae fchaeu beteyckent des verrchaeulicken 
grondts inden eyghen vloer. 

Om van defe fchaeu P E F G her oogh te vinden,ick doe aJIvooren,tteckende 
, degIaf.: 
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SUPPOSITION. Let ABCDEFG be the image of a right quadrangular prism 
which is similar to a prism whose height is DG and the side of whose base is 
GF, while in the drawing operation the glass was parallel to the plane figure 
DCFG between the b3.!'e and the cover; then this image has in it the ünages of 
three plane figures, as is apparent. WHAT IS REQUIRED. We have to find the eye. 

PROCEDURE 

I imagine that in the drawing _ operation the glass passed (no matter whether 
the draughtsman put it thus in the drawing operation or not) through the parallel­
quadrangle DCFG, to which it was parallel in the drawing operation, and taking 
the image ABCD of the cover to be in the floor, I find the eye, by the lst example 
of the 12th proposition, at the end point of the line equal - I take it - to Hl, 
erected in the point K at right angles to the glass, which eye must also be the 
eye of the whoIe- figure. 

lst NOTE 

In the procedure we have assumed the image ABCD of the cover to be in 
tbe floor, and according to this supposition we have found the eye. But because 
thatis not the floor itself and because someone might doubt the solution, we 
will give an explanation thereof. 

Let ABCDEFG be a right quadrangular prism, as above, but transparent, in 
which have also been drawn the following lines: DA and CB have been produced 
until they meet in H, and DC, which was taken for the glass base, has been pro­
duced indefinitely towards I. Drawn at right angles to this is the infinite line HK; 
it intersects Dl in L. When thereafter AM is drawn- at right angles to DI, and 
GD is produced to N so that DN be equal to DC, a straight line then being 
drawn from N through M until it meets HK in 0, and a line being erected in 
the point H, equal to OL and at right angles to the plane which contains the 
image, the end point of this line is the eye, as was found in the foregoing procedure. 

But in order to prove that this is the true eye just as well as the eye found by 
the operation in the floor itself, let GH be drawn, and let FE be produced, which 
must fall in H, thereafter EP parallel to FG, P falling in GH, so that PEFG 
denotes the image of the base in the floor itself. 
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de' glafgrondtG F voonvactt ; tot datCe H K ontmoet in ~n P R rèchthou~. 
kich op qe glaCgrondt G <k.cn teYl:ken in GD I'PUnt 5,alfoo dat G S c\'en ,is an 
G F, datr na van S deur Reen lini tot datfeH Konrmoet in T; voort opt punt 
Heen lini ghefielr even an T~n rechthouckich opt plat daer de fchaeu in is, 
het eynde der fel ve moet open bàcrliek het oogh wefen. ' , '. ' 

Matr dat diteynde,en t'cynde der lini na t'eerfie bd1!lyr,alcen felvepilnt is; 
volghtdaerUyt, dat T ~ven is au 0 L, i'wdckaldus~cthoonr wow A M 
voortghetrocken lijnde, fireekt deur P tOl R, fu1cx dat des reehthollekigen dde· 
houcx S G R, fijde G R,even isan DM, en G S even an D N, deur ['werek,eo 
daerom is de.derdc tijde N M, even en cvewijdegbe met S R, en hacr voortge. 
troeken linien als M 0 en R T, moelen inde twee reehthouekighe drichouv 
ken MOL, R T o.:0oek even en cvewijdich fijn,alfoo ooekmoctm M L mat 
R ~ en vcrvolghel1s,ghelijck wy bethoonel1 wilden,ü L met T Q. . 

Bieruyt is ooek openbaer ghcnoueh,datmen t"fdveoogh ;1lfoo vinden ean 
deur dander twee afgaende vierhouckighe fehaeuwen ~ E F C, A P G D,te we· 
ten deur l3 E F C nemende de oneyndelieke daer F C iois voor glàfgront: Maer 
deur de vierhouek A P G D nemende de oneyndelkke dae.r G D in is VOOE 
glaCgronr, waO! dc:urde fdve ghevondcn de bovefchrevcn lirii dIe op H moet 
Jlaen, fy fal ooek even fijn roet 0 L afT <L.. Sulcx datmenuyr foodanighe vier 

-vierhollckighe fchaeuwen, ver kief en mach de bequaemfie daer de tuychwerló:kc" 
lic~e handeling de mcdte fekerheyt in heef!. 

2 ME ReK. 

, Want Yll'lanrdencken mocht, waer0111 hier iflt vinden deso0t3hs niet begort 
cn wiert met voorbeeldenwefcnde de fchaeu een punt, lini, of ddêhouck, fóa 
'fullen wy daeraf de reden verclaren , welcke irit' ghe- ' 
Jlleen ghefeyt,is,datfc gheen feker eenieh beOtiyt,maer 
oneyndelieke beOuyteri hebben. Om t'feIve brc:cder' A. 

. te verc1aren,en eerft van t'punt, [00 laet A B een glas '/ 
fijnoverCánt ghefien, C een verfehaeuliek punt, D ;;"----:.'''''D--E ...... --rP 
fijn fchaeu, daer na ghetroeken van C deur D de Iini ' 
eDE, en E voor oogh ghenomèn, tis kennelick dat. ' 
tct voor oogh van C [al meughen verfirecken; Maer 
eDE voonghelrocken tot F, foo fal F mette fel ve re· , 
den ooek voor oogh vanC mc:ughen ghenomen worden, cn aliOo met oneyn-
dclicke ander. ' 

Angaeride de lini iek fegh aldus;foo t'cen uyterne der vcrfchaeulicke lini int 
, glas is, t'anqc:r daer bUylen, de fehaeu vant uyterfte punt darter buyten is, wort 
ghefien toikfe1ve plaets des glas deur oneyndelicke verfehcydc:n oo&hen ,als 
boven ghefeyt is, en r'ander eynde int glas werende, . 
fijn fchacu en verandert van plae!s niet, deur ver- A 
nelling des oogh s , daerom can de f,haeu van fulè­
ke lini uyt oneynddieke verfcheyden plactfcn ghe. 
fien worden. Om t'welck by "oorbec:lr tC verelaren, D, ' 
l.aet AB t'glasfijnovercant gheficn, C Deen ver. 
fchaeulieke lini,dienseen uyterfre C int gla:s is, t'an· 
'der uyterfte D daer buyten, E het 9Ogh,van ",elek 
getrocken het ftracl E D, deurborende t'glas AB in ' 
t, als C,hacu vi D ,en F C is de: f,haeuder verfdlaeu· .B 

G3 lick4l1 
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In order to find the eye of this image PEFG, I proceed as above, producing 
the glass base GF until it meets HK in Q, drawing PR at right angles to the 
glass base GQ. And in GD I mark the point S such that GS is equal to GF. 
Thereafter I draw a line from S through Runtil it meets HK in T; further I 
erect in the point H a line equal to TQ and at right angles to the plane containing 
the image; the end point of the latter must evidently be the eye. 

But that this end point and the end point of the line according to the first 
solution are one and the same point follows from the fact that TQ is equal to 
OL, which is proved as follows: AM produced passes through P to R, so that the 
side GR of the right-angled triangle SGR is equal to DM, and GS is equal to 
DN by the procedure, and therefore the third side NM is equal and parallel 
to SR, and these lines produted, vÎz. Ma and RT, must also be equal and parallel 
in the two rlght-angled triangles MOL, RTQ. Thus ML must also be equal and 
parallel to RQ, and consequently, as we wanted to show, so must OL to TQ. 

From this it is also dear enough that the eye in question can thus be found 
from the other two receding quadrangular images BEFC, APGD, to wit from 
BEFC by taking the infinite line containing FC for the glass base, but from the 
quadrangle APGD by taking the infinite line containing GD for the glass base, 
for when from this is found the aforesaid line that has to stand in H, it will also 
be equal to OL or TQ, so that from these four quadrangular images one may 
choose the most suitable, with which the mechanical operation provides the 
greatest certainty. 

2nd NOTE 

Because someone might wonder why in finding the eye we did not begin with 
examples in which the image is a point, line or triangle, we will explain the 
reason thereof, which, generally speaking, is that they do not admit of one certain 
salut ion, but of an infinite number of solutions. In order to explain th is more 
fully, first for a point, let AB be a glass seen transversely, C an object point, D 
its image. When thereafter the line CDE is drawn from C through D, and E is 
taken for the eye, it is evident that it may serve for the eye of C. But wh en CDE 
is produced to F, for the same reason F mayalso be taken for the eye of C, and 
thus with an infinite number of other points. 

As regards a line, I say as follows. If one end point of the object line is in 
the glass, the other outside it, the image of .the end point that is outside it is 
seen in the said place of the glass by an infinite number of different eyes, as has 
been said above *); and if the other end point is in the glass, the image of this 
does not change its place when the eye is displaced; therefore the image of such 
a line can be seen from an infinite number of different places. In order to ex­
plain this by means of an example, let AB be the glass seen transversely, CD an 
object line, whose one' end point C is in the glass, the oth:r end point D outside 

') p. 75 Scqucl. 
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li~keDC. Maeromnu tebcthoonendatdefeFC oock. voor fchaeuvanDC 
- 'taft verfirecken,ghefien wefende van een ander oogh dan E,foo tact DEvoon_ 

getrocken worden tot G, welck punt G voor oogh genomen,het fictF C noCh 
voor fchaeu van OC, en alfoo mèt oneyndclicke ander.' . 

Macr de verfchaeulicke lini 
t'cenemael buyten t'glas fijn­
de; als neem jek Ä B:, diens 
fehaeu CD, int glas E F over· 
(ant ghefien, en G het oogh, 
ick fegh dat alle pUlu van ghe. 
daente als H voor oagh ~he-
·nomen, foo can CD fehacu. ca . 
1ijnvan oneyl'ldclicke ander 
verfchaeulicke linien even an 
A B; want treekendevan H I 
deur C en D, twee Iinien als' 
'-Hel, en H 0 K,endacrtuC­
fehen vervought de linien 
L M, NOevenanAB,défel" . .. . 
vo L M, NO {jjn openbaerliek vèrfehaeulicke linien diens lêhaeu en, en ver'; 
volghens de fchacu C D can oneyndclicke menichte van verfcheyden oogem 
hebben. 

Tis wel waet dat foomen de verfclueuticke lini t'haerder ghefidde placm 
gave,datmenalfdan het oogh nerghens verfettenen èm fonder verandering 
Ö~t fchaeutë crijghj!n, dochwan,tet felden ghebcurt dat de verfchaeulicke Hoi 
iiït glas onder of by ,of inde fcha,cu met fuieke hcteyckening ghefielt wor~ (00 
cn fehijnet niet dat de vinding des ooghs deur fuleke manier Cecr begheçrtis. 
Nochtans om hier met een te ve'1'claren, hoemen, offulcxghebeUrde. daer m~ 
'leven foude,foo laet AB fchaeulijn vande verfchaeulicke CD,. wdcke [chaell 
AB e\'cwijdich lijnde metteglargront E F. alfoo gefien wien doen t'glas rcclu-
Jîouekich fiont op de glafgroQt,en ligghendede veI- '. 
Cchaeulicke CDindevloertotdie ghegeven plaets c. D 

oock evewijdich van E F, cn dat nootfakclick deur A 
dien CO daer afevewijdeghe is. Om hiervan het r---f--1 B 
C?~h te'y~nd!=~, ick treck vande twee punten Ccn 
D ,-op E F ,eenighe twee evewi jdeghe linien als C li, 
DF, tot op de gl~ fgront E F. Twelck foo lijnde iek . -'-'--"-_~_--'-__ 
fo~~).t bièr het oq'gb van defeghegheven A B FE der' B 1i' 
vcrfehaeulickeC 0 FE., nade manier des 13. voot· . 
fttls;en heb't'~egheèrde. . . . 

Maer Coo de fchaeu niet cvewijdich en wae~ mette glaCgrondt. als neem 
ick defe lini AB, fehaeu valide verfchaeulkkeC D , onevewijdich vandc 
glaCgróndt EF ,men falom t'oogh te vinden, aldus doen: lek treek De em 
BA voorwaert, tot datfe inde glafgrondt vergaren in G ( inde glafgrondi moe. 
tenfc vergaten,loo t'ghegheven~araehtich is, te welen A B ware fchaeu te fljn 
van C D,inder voughen als vooten:)lck treek daer na A H rechthouckicb op 
E F, en van C verfchaeilliek punt des fchaeus A, t.reek iek deuI H de oneynd~ 
IkkeC I;S'gheJijex treckickBK rechthouckieh op E F ,en van Overfehaeu­
lick pUnt des fchaeus B. deut K de lini 0 L, ontmoetende de oneyndeIicko: Cl 
inL. daeI na L M evewijdeghc m~t GD,en &hcrak.çnde de gIaf~rOnt EF in Mp 

VOOrt 
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it, E being the eye, from which let there be drawn the ray ED, piercing the glass 
AB in P, the image of D, then PC is the image of the object line De. But in 
order to show now that this PC mayalso serve as the image of DC when seen 
by an eye other than E, let DE be produced to G, and when this point Gis' 
taken for the eye, it still sees PC as the image of DC, and thus with an infinite 
number of other points. 

But when the object line is altogether outside the glass, as - I take it - AB, 
whose image is CD in the glass EP, seen transversely, G being the eye, I say that 
when any point of such a kind as H is taken for the eye; CD may be the image 
of an infinite number of other object lines equal to AB, for when from H through 
C and D are drawn two lines, HCI and HDK, and the lines LM, NO, equal to 
AB, are placed between these, these lines LM, NO are evidently object lines 
having CD for their image, and consequently the image CD may have an infinite 
multitude of different eyes. 

It is indeed true that if the object line is given in position, then the eye cannot 
be displaced anywhere without the image undergoing a change, but since it seldom 
happens that the object line is placed in the glass below, near or in the image with 
this intention, it seems that the finding of the eye in this manner is not f requentl y 
required. Nevertheless, in order to explain here at the same time how we ought 
to proceed if this happened, let AB be the image of the object line CD, which 
image AB, being parallel to the gla,ss base EP, was thus seen when the glass was 
at right angles to the glass base and the line CD lay in the floor at the given 
place, also parallel to EP, and such necessarily sa, because CD is parallel thereto. 

_ In order to find the eye of this, I draw from the two points C and D to EP two 
parallel lines CE, DP to the glass base EP. This being so, I here find ,the eye of 
this given ABFE of the object figure CDFE, af ter the manner of the 13th propo­
sition, and have found the required eye. 

But if the image is not parallel to the glass base, as - I take it - the line AB 
opposite, the image of the object line CD, non-parallel to the glass base EF, in 
order to find the eye the following procedure has to be taken. I produce DC and 
BA until they meet in the glass base in G (they have to meet in the glass base, 
if the supposition is true, to wit that AB is the true image of CD, in the same 
manner as above). Thereafter I draw AH at right angles to EF, and from C, the 
object point of the -image A, I draw through H the infinite line Cl. Similarly I 
draw BK at right angles to EP, and from D, the object point of the image B, 
through K the line DL, meeting the infinite line Cl in L; thereafter LM parallel 
to GD and meeting the glass base EP in M; further I draw the infinite line MN 
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VA NDB VER SCHABV\VING. 

D 

o 

voort de óneyndelicke M N recht .. 
noiiekich op de fdve glafgrolit, en 
G B VOOlwaert totindeoneyndelic­
.keM N, die ghcrakende in'O, da.er 
na L P Q.rechthouckich op de glaf .. 
groDt EF ,enfnyende defdvcin Pt . 

vock alfoo dat P ~ven is an M O. 
Dit foo lijnde men falopt puntQ.., 
een lini fiellen even an LP, en opt 
gl as fulcké houck makende als t' gl as 
op de VlOeI, en t'uyter{le dier lini is . 
. openbaerlick t'beghecrde oogh'B -"-";'--'~-=-::h-I-+'~--';f;;~--;F;; 

. Angaeride den driehouck die heeft 
oockoneyndi.:lieke befluyten , want 
foo een lij de inde glafgrom is) die en 
,'eràndcrt niet deur beweging des 
ooghs, al(oo ooek en doen d'ander 

. twee linien, als t'oogh bewecghtint 
oneynddick firae\ van de yerfèhaeu­
licken hOllckpllnt deur haer fc;haeu, 
f ulex dar de heele fehafu des drichoucx dan [onder verànderlng blijft, altijt deft 
verfchaeulicken driehouck bedeckende, en,daer me overcommende, Derghe­
Jjjde is oock .te verftacn vandedriehouckdie de naefie fijde evewijdich:heeft 
mettegla!grondt,om datmenintfoucken des ooghs het glas dac:rdc:ur mach 
doen ftrecken, . 

Mac:r foo de verfte fijde des verfchaeulicken dri:houcx mctler glafgronr eve­
wijdich waeI het oogh can ooek tot one~ndelicke verfcheydenplaetièn vallen. 

'Om t'welck by vootbeelt te verdaren; LaetA B C de fch~eu fijn eens ver­
fchaeulicken driehoucxgheJijck metD E F, VOOrt is de veril:e tijde AB evewij­
dich neem ick mette ghifgront G ~ H, diens glas int verfchaeuwen rechthouc­
kich fiont 0pt plat der verfchaeuhcke form : Laet nu vant punt C ghetrocken 
worden de tw.:e linien C I, eKen IK, (ulcx dat de dric:houck 1 K C ghelijck is 
met D EF: Laet dacIna C Ivoortgheuockenworden tOt L, en CK totM,daer 
na L M cvcwijdeghe met IK,en fàl foo wel den drichouck LC M,als 1 C K,ge­
Ji;ck fijn met D EF. Dit foo wc~ 
(ende, tis openbaer mcughelick D.-____ -,.:; 
het oogh alfoo te eonnen gefielt 
worden, datmen de twee punten 
AB (midts darmen vcril:ae A BC 
ie fijn int glas rcchthouckich op 
de vloer) fal :tieri o\'crcommen 
mette twee ptinti: 1 K, als (ehaeu­
wcn der felve, en fal dan ABC 
fijn réhaeu der verfchaculicke 

H 

lK C: Tis oock openbaer meu- . ' .. 
ghc:lick het oogh te eonnen gheflelt worden tot noch een ànder plaets, alfoo 
datmende \'Ool'fchreven twee punten A, B,.fa! tien overcommen mettctwec 
punten L,M,als (chaeuwen der. fe1ve, en ·fàldan A Be, fijn fehaeu der ver .. 

_ fchaeulickcform L M C, die foowelalslKC ,ghdijckfijnde metDF E, ver-
. G ... fire~ 
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at right angles to the said glass base, and I produce GB to the infinite line MN, 
meeting it in 0; thereafter I draw LPQ at right angles to the glass base EF and 
intersecting it in P, also so that PQ is equal to MO. This being so, in the point Q 
has to be erected a line equal to LP and making with the glass the same angle as 
the glass with the Hoor; then the end point of this line is evidently the required eye. 

As regards the triangle, this also has an infinite number of solutions, for if 
one side is in the glass base, this does not change when the eye moves; nor do the 
other two lines when the eye moves in the infinite ray from the angle of the 
object figure through its image, so that the whole image of the triangle then 
remains-unchanged, always covering the object triangle and coinciding therewith. 
The same is also to be understood for the trianglewhich has the nearest side 
parallel to the glass base, because in the finding of the .eye the glass may be 
made to pass through it. 

But if the furthest side of the object triangle is' parallel to the glass base, the 
eye mayalso fall at an infinite number of different places. In order to explain 
this by means of an example, let ABC be the image of a triangle similar to DEF; 
further, the furthest side AB is parallel - I take it - to the glass base GCH, 
whose glass in the drawing operation was at right angles to the plane of the 
object figure. Now let there be drawn from the point C the two lines Cl, CK, 
and IK so that the triangle IKC is similar to DEF. Thereafter let Cl be produced 
to Land CK to M; thereafter let LM be drawn parallel to IK; then the triangle 
LCM as wen as ICK will be similar to DEF. This being so, it is evidently possible 
for the eye to be so placed that the two points A, B (provided ABC be taken 
to be in the glass at right angles to the Hoor) will be seen to coincide with the 
two points I, K, as images thereof, and ABC wiU then be the image of the object 
triangle IKC. It is also evidently possible for the eye to be placed in yet another 
place, so that the aforesaid two points A, B will be seen to coincide with the two 
points L, M, as images thereof, and then ABC will be the image of the figure 
IMC, and the latter as wen as IKC, being similar to DFE, will eaçh serve for the 
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, fi~ckcn e1ek voor ghegbcven verfehaeulicke form • .s~lcx dat de fchaeu ABC 
can ghcficn WOf(ie~.van twee verfchcyden ooghen,en vcrvolghens van OJ1çyn-

, delicke verfcheyden ooghen. ' 
, S'ghcli jex Calmenoock verfiaen vande drichcuek fonder eenighc cvcwijde­
ghe mette glafgrofit. Laet by voorbeelt ABC fchaeu fijn eens verfehaeulicken 

" 'driehouc.x gheJijckmet D EF: Voort is de: lijde A Bevewijdich,ricemick,m~t­
te glafgrondt G C H,diens glas int verfehaeuwen rechthouekkh fiont Opt plat 
der verfchaeuliekc:form; L!let nu vaor punt C ghetrocken worden dè twee li­
nic!1 C I,CK, en I K,fulc" dat den driehouck-IK C gbelijckis met D EF ;. eIl 
fehaeu van ABC, Laet voort op een ander plaets geteyàcnt worden den drie­
houekLMC,oockghelijckmct DEF, maer grooter dan lKC, en dat tot 
fulckenplaetsdaermendeverfchaeuJickelini LM can fien overeommen met 
haer fehaeu AB. Die [00 wefende, de woorden der verclaring op de voorgaen',. 
de form ghedaenlullen ooek dienen tot defe, en fal ey~tlick beOolen worden 
ABC [cbaeu te eonnen fijn van oncyndc:Jicke vcrfchaeulicke driehoucken ge. 
lijd met D E.F uyt "erfcheyden ooghen ghefien, . . 

E 

L 

F G 

MaerCoo den verrchaeulicke.n drichouck gheghcvc:ti waer t'haerder pJam' 
daerfe int verfehaeuwen was,foo en valter maer een beOuyi.Om van t'we1ck by 
voorbcelt te fpreken,lac:fden driehouck ABC de [chaeu fijn des vcrfehaeuliG­
ken driehoucx DEC, en F G de glalgrondr , diens glas opt vcrtêhaeulick plat 
[cehthouckich quam. Om hier af het oogh te vinden, iek treek van E tot inde 
glafgrondt de lini EG cveWijdeghe met D C,en van G deur B de oncynde1icke 
G B H,enÇ A vooÎWacrr ontmoeten4c die oneyndelickein H,en deur Hde on~ 
eyndeJiek~ Hl cvewijdege met F G,en AB voorwacrr ontmoctendedie oneyn- . 
delickç in l,en vande twee punten H en I twee linien rechthouekieh op F G, als 
HFcn I K;Daer.na deoneyndelickcFLcvcwijdeghc metDC, cn KM evOo 
wijdeghe met E D,en gerakende F L in M, daer na M N reehthouckich op F G~ 
cn defelve M N treckickvoort 101 P in H I,daer na op 0 een lini ghefieltcve~ 
an N hl en rechthouckich opt glas. Het eynde dier Jini is t'bcgheerde oogh. ' 
. 'I'IIEREYTSE L V~N TBEWYS. l~ueckCPevencnevcwijdegemet 

DEt 
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given object figure, so that the image ABC can be seen by two different eyes, and 
consequently by an infinite number of different eyes. 

The same is also to be understood of a triangle without any side parallel to 
the glass base. For exaniple, let ABC be the image of a triangle similar to DEF. 
Further I assume the side AB to be parallel to the glass base GCH, whose glass 
in the drawing operation was at right angles to the plane of the object figure. Let 
there now be drawn from the point C the two lines Cl, CK, and IK so that the 
triangle IKC is siinilar to DEF and image of ABC. Further let there be drawn 
in another place the triangle LMC, also similar to DEF, but larger than IKC, 
such in the place where the line LM can he se en to coincide with its image AB. 
This being so, the words of the explanation for the foregoing figure wiU also 
serve for the present one, and finally it has to be concluded that ABC may be 
the image of an infinite number of triangles similar to DEF, seen by different eyes. 

But if the object triangle is given in its position, where it was in the drawing 
operation, there is only one solution. To speak of this by means of an example, 
let tbe triangle ABC be the image of the triangle DEC, and FG the glass base, 
whose glass was at right angles to the plane figure. In order to find the eye 
hereof, I draw from E to the glass base the line EG parallel to DC, and from G 
through B the infinite line GBH, and I produce CA until it meets this infinite 
line in H; and through H I draw the infinite line Hl parallel to FG, and I pro­
duce AB until it meets this infinite line in I; and from the two points Hand I, 
1 draw two lines at right angles to FG, viz. HF and IK. Thereafter I draw the 
infinite line FL parallel to DC and KM parallel to ED, meeting FL in M, then 
MN a.t right angles to FG, and I produce this MN to 0 in Hl. When thereafter 
a line is erected in 0 equal to NM and at right angles-to the glass, the end point 
of this line is the required eye. 
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VAND! VERSCHAEVwING. .r 
l> E, voort C I fnyende G H in Q,cn E 0 met B A voorwaert vergarende noot­
fakelick inde glafgront G F ,t'welck fy in R. 

TB E W ~ S. 

Dit bereytfd foo ghedaen fijnde,men {jet een form van gedaente als die der 
eenheden 3 lidls 6 voorbeelt alwaer blijLt dat AB Q.Ç fchaeu isdes "erlèhaeu­
licken vierhoucx DEP C,en deur de verkeerde wercking van dien bJijckt danct .. 
oogh mocttommcn als boven ghefeyt is. 

", 

,,' 

........ 
... 

i: 

", . 

• " 0'-
0" •• -

/.~ 

R KG 



- 498 -

953 

PRELIMINARY TO THE PROOF. I draw CP equal and parallel to DE, 
further Cl intersecting GH in Q, and I produce ED and BA, which necessarily 
meet in the glass base GF, which shall be in R. 

PROOF 

This preliminary thus having been made, we see a figure of the same kind as 
that of the 6thexample of the 3rd section of the abridgements, from which it 
appears that ABQC is the image of the quadrangle DEPC, and from the reverse 
operation it appears that the eye must come as has been said above. 

I 
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F AVTME ReK IN G. 
AngheGen fommighe fauten inghegheven fchaeu\ven deur t'eerne opGch( 

merckelick fijn, we1cke kennis Coo wel dient om int verfchal'uwcn fich daee 
voor te wachten,als om van gemaeckre ièha<i:uwcn wel te oitdcclen, fco fullen 
wy daer af de vijf volghende reghelen bcfcluijven. . 

TEN I. 

Soomen bevonde in gheen rechte lini te ligghcn de t~haeuwen van drie of 
meerverfchaculickc punten, welcke verfchae~J1ickc pUIlten men wect in een 
reduc lini te ligghen,mm isdeur het 1 voorftel vcrièkcrt datter inde verCchaeu-
wingghemift is. / 

l' ENz. 
Wanncerwy in cenighe fchleu Iinien fien,die wy weten Cchaeuwen te moe­

ten fijn van \'crCchaeulickeevewijdl'ghc linien evcwijdich meltèt glas, welcke 
. fchal'uwen nochtans metter daet niet cyewijdich ghetrocken cn fijn, men can 
däer lIyt oirdeclen de \'erfchaeuwing qualick ghedaen te wefen , als vcrfckert 
fijnde deur het 2. \'oorfiel. . 

l' E N 3. 

Soo de fchaeuwen van vcr{chaeulickc platten diewy Weten c\"ewijdich te 
moeeen lijn metter glas, niet ghelijcken waren met haer verCchaeulicke form, 
tfy dat Ce bellaen in rechte of CIomme linien. men weet datter ghemift is dcllt 
het bovefchrcven 2. voorfrc1. . 

TEN 4-

Als wy In eenighe fchaeulinien ClCn , die wy weten fchaeuwen te moeten 
fijn van verCchaculickeevewijdegheiinien onevcwijdich metter.glas, welcke 
fchaeuwen voortgheuocken wefende, nochtans niet in een felve punt en vcr­
garen, men can daer uyt oirdcc:len de verCchaeuwÏDg qualick ghedaen IC: wcfen, 
wact af t'bewijs bcfraet int 3 voorfiel. . 

TEN j. 

Als wy in eenighe fchaeu linien {jen,die wy weten fchaeuwen te moeten ft;" 
van yerfcheydcn partien van verfchaeulickc evewijdeghe linien,die mette vloer 
oock evewijdich lijn,maer mettet glas onevcwiJdich,en d'een partie onc:vewij­
dich van d'ander : Soo al de CaempuOIcn dier verfcheyden partien , niet in ecn 
rechte Iini cn vielcn,men can .daer nyt oirdecIen de vedèhaeuwing qualick gIlC­
dacn tc weren, waet af d'oidàc:ck blijckt int .. voorUel. 
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DETECTION OF ERRORS 

Since some errors in given images are noticeable at the first glance, we will 
describe for this the five following rules (which knowledge is useful, both 
for avoiding such errors in perspective drawing and for rightly evaluating already 
drawn images). 

1. 

If we find that the images of th ree or more object points, which are known to 
be in a straight line, are not in a straight line, we can be sure, by the lSt propo­
sition, that an error has been made in the drawing operation. 

2. 

If in an image we see lines which we know must be the images of parallel 
lines parallel to the glass, which images nevertheless have not in actual fact been 
drawn parallel, we can infer from it that the drawing has been performed in a 
defective manner, of which we are sure by the 2nd proposition . 

. 3. 

If the images of plane figures which we know must be parallel to the glass are 
not similar to the object figures, no matter whether they consist of straight or 
curved lines, we know by the aforesaid 2nd proposition that an error has been 
made. 

4. 

If in ari image we see lines which we know must be the images of parallel 
Hnes non-parallel to the glass, which images, when produced, nevertheless do not 
meet in the same point, we can infer from it that the drawing has been performed 
in a defective manner, the proof of which is formed by the 3rd proposition. 

5. 

If in an image we see lines which we know must be the images of different 
sets of parallel lines, which are also parallel to the floor, but non-parallel to the 
glass, while one set is non-parallel to the other; if all the meeting points of those 
different sets do not fall in a straight line, we can infer from it that the drawing 
has been performed in a defective manner, the cause of which is apparent from 
the 4th proposition. 
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6 Hoo[tflick vaiuie vo/commen 1i4'Vc(ging der conft. 
Enelicke mccfters in dadc1ick verf,haeuwcn , houdent daer voor, darmen 

int verfchaeuwcn niet heel volcomelick en mPCt navoJghen de reghelen defer 
, conft, maer fomwijllen wat behagheJicker voort'oogh fiellen dattcghen dere­
ghel gaet: Gheven daeraf voorbeelt ,;fegghende dat als ymant fiolet voor en, by 
,'middel van een langheghevel met pylarcn wn t'een eynde tottetander, de py_ 
Jaren die int middel fijn, fullen haer iot geficht veel wijder van malcandcr ver­
thoonen, dan die na by de eynden fiaeri, nochtans, fegghen fy, en moetmen 
int verfcbaeuwen fuleke fchijn niet volghen , maerfoodanighe pylaren aJeve­
wijt van malcander fetten, na de ghemccne lÎ1anier diemen in fulcke ghctcyc­
kende fehaeuwen deurgaens fiet onderhouden te fijn, Want foomen t'verkeerde 
dcde, te weten dalmen die,pyJaren onevewijdich fielde ghelijckfc verfchijnen. 
t'foude onbehacghlicke verfchaeuwing fijn. Macr al dit is ghemift. nyt oir1àcck 
dat fuleke pylaren inde fchaeu aI.evewijt van malcander gbeftdt wefende. ai 
t'nalUerlick oogh oock t'fijnder pJaels ,foo crijghenfe van feJfs de behoidicke 
{chijnbaer naerdering die de Wale verfchaeulicke pyIarë fchijnbaerlick mjgen. 

Maerom hier afby voorbeelt noch claerder ~eJpreken, laet de ondcrgefieldc 
puoté tuifchë A en B.beteyckcnen degionden der voorfc:brevé vcrfchaeu1icb 

Á D FG. 3 

~~ . . K . N ~. 

c 
Hz 
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APPENDIX 

6TH CHAPTER, OF THE PERFECT APPLICATION OF THE ART 

Several experts in practical perspective drawing consider that in perspective 
drawing one should not follow the rules of this art quite perfectly, but sometimes 
give a more pleasant display, though it be contrary to the rule. They give an 
example thereof,saying that if a man stands in front and near the middle of a 
long façade with columns from one end to the other, the columns in the 
middle wil! appear to the eye to be much further apart than those near the ends; 
neverthe1ess, they say, in drawing the perspective image one should not imitate 
this appearance, but put all such columns equally far apart, according to the 
common manner which is generally seen to be adhered to in such drawn images, 
for if one did the reverse, to wit, if one put those columns not equally far apart, 

. as they appear to be, this would be an unpleasant perspective. But all this is 
wrong, because when such columns are all put equally far apart in the image 
and the natural eye is also in its proper place, they wil! autómatically get the 
right apparent distance under which the actual columns appear. 

But to make this even clearer by means of an example, let the points between 
A and B given below denote the bases of the aforesaid columns in the front 
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pylaren indevoorghevel van een ghdlicht,en het oogh voor t'middel \'an dien 
fyC,welckoogh d'uyrerfte pylarenals A en D , of Ben E, malcander fchijn­
baerlick veel naerder fien {àldandemiddelftepylaren, als Fen G, uy.t oirfaeek 
datdenhoué~.A C D,ofBCE, veel cleenderisdan denhouekF C G. Laet nu 
ghetrocken worden delini Hl, als glas evewijdiçh roette rye der pylaren AB, 
en fnyende de linien dicder ftrecken van C totle pylaren ter plaetfen alfmen fier. 
te weten AC, D C, F C, G C. E C, B C inde punten K, L. M,N, O,P ,en Illllen 
die gemeenefncen inde1ini H I, als fehaeuwen der pylar~n,al evewijt van mal­
candervallen,ghelij,k de verfchaeulicke pyl .. ren IUflèhen A en B. Dit foo we­
fende, men fietdat de pylarcn die tufi'chen H en I alrooevewijt van malqnder 
fiaen,haer behoorlieke fchijnbaer naerdering (rijghen van C ghefien , want 
KCLofA C Disaleen felven houek, al[oooockisM C N ofFC G, fghelijcx 
oe P ofE eB: Sulcx dat de verfchaeuwers in foodanighe fieIiing der pylaren 
tuffehen,H en I al evewijt van maJcander , teghen de regheI der verfehaeuwing 
niet en doen, ghelijckfy [elfs mcynen , macr moet alfoo ghedaen fijn om vol. 
comelick te verfchaeuwen. 

Tis wel îoo dalmen fomwijlen fchaeuwen fier,als van men[chen, gedierten; 
cn dergheJijeke, die deur een vrye hanttreck behaechlieker ghedaen fijn als an­
der deur moeylicke teyckening nae reghc1en der verfchaeuwing ghewrocht; 

, Maer dat heeft een ander bcîeheyt, deur di en fulcke linien d' een d' ander foo niet, 
en bcfchamen , ghelijck wel doen evewijdeghc linien in ghefiichten , wanrof 
een peert fijn v~t ccn duym hoogherof Jeegher ophefr,of dat een menfch een 

. duym meer of min boa, daer en valt foo feker oirdeel niet op hoeI ey&hentlick 
wefcnmoet. 

Merckt oÓckdatgheli;ekboochfehe linien vanghedierten, bchaeghlicker 
en lichteighereyckeDt worden deureen vrye handureck van «nen diet wel 
gheJeett heeft,dan deur vinding van veel punten, alfoo worden ter eontrari in 

. teyek.ening van ghdllehten, rechte linien (waer,in de verfchaeuwing van ghe­
fiichten meeft befiaet) bequamer en [uyverderghetrocken langs cen regel, dan 
deur een vryehandttreck. 

7 Hogfiflick Van! gltU. 
, 

. . lek heb erghens ghelefcn, en dat na mijn belle on thoudt in c.AJhtrt Dflrtr, 
2hvaèr hy willende vetdaren wat eyghentlieke verfchaeuwing is; feght dalmen 
de venehàé:ulicke faeek foude fien deur een plat glas, en ficll inbeeldendauge­
nemen '100 int glas fiet, daer in ghefchildcrtis, wánt dats de ware volcomen 
(ihaeughcfien vant ooghopdieplaets. De(ebefchrijving der fchaeu (wèlcke 
ons hier voorenbewecghde een glas te bepalen) heeft fijn V 0 R S TEL leK E 

G H'i N A D E foobequaem ghedocht j dat hy fulcke fchaeu niet alken in een 
glas e~ heeft willfn bcdencken, maer dadelick daer ·in teyekenen , doende tot 
dien eyndebcreyden een glas, inder voughenaJs de byghevoughde form an­
wijfi,aJwaer A het glas bediet (t'welck was t'glas van ·een grootecrillalijne fpie_ 
ghel) draeyende op de arniere B, om dat 100 recht of fcheef te fiellen alfmen 
wil, en wou vaft ghemaeckt mettet fchroefken C:T'g;letken daermen deur fiet 
is'D,t'welcmen naerderen verder vanrglascan fchuij\'en,en dat hechten mettet 
fchroefken E: T' glas can oock höogher en legher ghefielt worden, en dan vaft 
ghemaeckt metter lèhrocfken F •. 
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façade of a building and let the eye in front of the middle of this be C, which 
eye will see the,extreme columns A and D or Band E apparently much nearer 
to one another than thecentral columns F and G, because the angle ACD or BCE 
is much smaller than the angle FCG. Let there now be drawn the line Hl for the 
glass, parallel to the row of the columns AB and intersecting the lines extending 
from C to the columns in the places seen, to wit AC, DC, FC, GC, EC, BC, in 
the points K, L, M, N, 0, P; then these common intersections in the line Hl (the 
images of the columns) will all be equally far apart, like the columns between. 
A and B. This being 50, it is seen that the columns which between Hand I are 
equally far apart get their right apparent distance, as seen from C, for KCL or 
ACD is all the same angle, and so is MCN or PCG, and likewise OCP or ECB, 
50 that the draughtsmen do not act contrary to the rule of perspective in putting 
all the columns between. Hand I thus equally far apart, as they themselves think, 
but it has to he done in this way in order to draw a, perfect image. 

It is indeed true that we sometimes see perspective images, such as of men, 
animais, and the like, which have been done more pleasantly by a free stroke 
of the hand than other images which have been wrought by laborious drawing 
in accordance with the rules of perspective. But this has another explanation, 
because with such Hnes one does not put the other as much to shame as do the 
parallel lines in buildings, for when a horse lifts its foot an inch higher or lower, 
or when a man stoops an ich more or less, it cannot be judged with such 
certainty how it really ought to be. 

Note also that whereas curved lines of animals are drawn more pleasantly 
and easily by a free stroke of the hand of one who has learned it well than by 
the finding of many points, in the drawing of buildings straight lines (of which 
a perspective image of buildings mostly consists) are drawn more conveniently 
and accurately along a ruler than by a free stroke of the hand. 

7TH CHAPTER, OF THE GLASS 

1 have read somewhere, and if I ·remember rightly: in Albert Dürer 19), how, 
wishing to explain what perspective proper is, he says that one ought to see the 
object figure through a plane glass and imagine that what one thus sees in the 
glass is painted on it, for that is the true perfect image seen by the eye in that 
place. This description of the image (which induced us herebefore to define a 
glass) appeared 50 suitable to his PRINCELY GRACE that he wanted not only 
to imagine such an image in a glass, but also to actually draw it therein, and to 
this end had a glass made in the way shown in the annexed figure, where A 
denotes the glass (which was the glass of a large crystal mirror), pivoting about 
the hinge B, 50 that it may be put as straight or inclined as desired, and fixed 
by means of the sm all screw C. The hole through which one may look is D, which 
can be pushed nearer to and further away from the glass and be fixed with the 
small screw E. The glass mayalso be set higher or lower and then be fixed with 
the small screw F. 

19) In A. Dürer, Unlerweyrung Jer Melrung (1525), see footnote 17) of the Introduction. 
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VANDE VERSCHAEVWINO. 

Dcfe gbedacnte vant glas 
(waer me lijn V 0 R ST E­
L IC KI GEN ADEfehaeu­
wen teyckende [0 van men­
'fchen als anders, fukx dat 
fchijnt mette waerheyt te iJ 
meughen ghcfeyt worden, 
dat fianden van menfchen 
niet meugeliek en fijn uyter 
oogh [onder glas, [00 vol­
c:omcliek ghereyckcnr t~ 
worden),hebben wy willen 
befchrijven,opdat10 ymant 
tOt der ghelijeke begeerich 
waer,dit tot voorbeelt mach 
nemen, vcr~eterendc t'gene 
hy hier in noch bequamcr 
mocht "inden, om dattet 
tOt gronde\icke kennis der 
ver[ehaeuwing "oorderliCi:k 
is. lek achte dattet lijn 
VO,RSTELlCKE GHE­
NA D E ghcholpcn heeft om 
te mercken en VCrDer(Ien 
ettelicke onvolcomenthc:­
den die in mijn eerite be­
grijp defer ,'erfehaeuwing 
waren: Als onder jlnderen 
de ghemeene regel der vin­
di ng des ooghs van vcr­
fehaeulicke formen die t'glas 
noch met lij de noch met 
punt gheraken ~ t\velek wy 
eerll: a!swat,dllyfiers onge_ 
roert ghelaten hadden. 

V oortifi ghebeurt dat 
wyinde vinding des ooghs 
ettelicke vocrficllen be­
fchreven hadden~waer in de . 
vetfehaeulicke (orm als ge­
gheven by haer ghegheven 
fehaeu , ghenelt was ghe- . . 
Jijckfe int verfchaeuWen ghefiaen hadde, deur t\vekk het vinden des QC?ghs 
lichter viel: Doch fijn VOR ST I Ll CK E G HE N ADI dcfacckgrondelicker 
infiende, feyde hier in onvokommentheyt te 'wefen, omdat ons fulex inde 
* daet niet en ontmoet, wantmen inde fehilderijen foodanjghe verfehaeulic- PraltÎ, 

kc: formen by de fchaeuwçn t'haerder plaets nieten tcyekent, . 
. T'welck wy ficnde in reden gegront te wefcn,bebben die voorllellen "cran­

. den,cn in die plaets ander ghefic:lt fukke als hicr vooren te lien is. 
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We wanted to describe this form of the glass (by means of which his 
PRINCEL Y GRACE drew perspective images both of men and of other things 
in such a way that it seems it may be said in truth that postures of men cannot 
possibly be drawn so perfectly at sight, without a glass) in order that, if anyone 
should be desirous of daing similarly, he may take this far example, improving 
it by anything more suitable that he may find in this respect, because it promotes 
a thorough knowledge of perpective. I consider it has helped his PRINCEL Y 
GRACE to perceiveand correct several imperfections that were present in my 
first conception of this perspective, such as, among other things, the general 
rule of the finding of the eye of object figures which have neither a side nor a 
point in the glass, which we had first left untouched, as being obscure. -

Further it happened that in the finding of the eye we had described several 
propositions in which the object figure had been put as given beside its given 
image, as it had stood in the projection, by which means the finding of the eye 
was easier. But his PRINCEL Y GRACE, understanding the matter more 
thoroughly, said that here was an imperfection, because in practice we do not 
meet with this, for in paintings such object figures are not drawn beside the 
images in their places. 

And since we saw that this was reasonable, we changed those propositions and 
replaced them by others such as are to be seen herebefore. 
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SHooJtflick 'Van ,''Vinden der fchaeuwen deurghelalen. 
Alfoo fijn Vo RS TIL I c,::~ E G'H I NA DE verdacht haddemeughe\ickte 

fijn,datmen deur ghegheven bekende ghet:llen V:ln een verfehaeulicke form. 
foudeecnnen fegghen hoegrom dat fullen Y:lllen de tijden en houeken \'an 

Msttritlm. haer fchaeu: Soo tullen wY,om dattet tot defe * fiofdiem,en mijns wetens een 
onghehoorde nieuwe manier van rekening is,eenigc-vcorbecldco befchrijven 
by Hjne V 0" R ST ELI C KEG HEN A 0 E berekent als volght. 

HomoltJga 
!a/lra. 

TG HI G HE VEN. LaeI ABC Deen verfchaculkk viereant fijn indevlocr. 
hebbendeelcke fijdevan % voct,ende fijde De \'oorrghetroeken tot E, alfodat 
C E doet 3 voet: Daer na van E ghctIOcken reehthouckich op D E de lini E F 
\'an 4 voet', foo bcteyckent F de voet, waer op vcrdocht wort een lienderlijn 
rechthouckich op de vloer van 5 voet, en t'glas fireckledeur D C rechthouckich 
opdevloer. TBEG HEERDE; Men wil weten hoeJanekelck ,'an d'anderdrie 
lijdender îehaeuwen là! vallen, melte grootheyt der vierhoueken , oock,hoc 
\'ereede twee evewijdt-ghe lijden van malcanderen lij n. ' 

TB ERE Y i SE L. Op dartet ghedacht int werek een gront heb om op te 
fieunen,foo tiJlIen wy lot dieneynde defe ghereetfchap maken: Laet F E voor­
waert ghetrocken worden tot G,alCoo dal E, G als fiendermaet,doe de S gocge­
l'en ~oeten der fienderlijn; Daer na fy ghetr,ockcn D G,C G, AF, fnyt'odc D E 
in H; Daer na Hl rechthouckich op D E,cn gherakeode DG in I, Dac:r na I K 
cvcwijdcghe met DE, en vallende Kin C G, voon K N rechr houckicp op 0 E. 
Dit foowcfcnde,dc vierhouck I Y. ; D, fal fchacLl fijn des "crCchaculickcn vier­
houcx ABC D , daer af wy moeren vinden de langde der fijden en groot­
'heyt der houekén, oock mede de I ini 1 H,als langde tufièhen de twee e"ewijde. 
gheiijden IK, D C:Daer na fijn A Benl K voorrghelrocken tOl L,en M,gh~ 
rakende mette fcl ve punten L, M,de lini FG. 

TW ERCK. 
Anghefien L F evewijdeghe is met A D, en A L met D H,fqo moet 

den driehouck ALF ,gelijck fijn metten dtichouck A D H,en haer 
* lijekfralldighe fijden Coiveredenich. Daerom fegh ick F L 6, geeft 
LA s,wat A D 2.?Comt D H 

Die ghctrocken van DES blijft voor H Edatsoock voor I M 
D E 5 ghecft EG 5 wal I M 3 + tweede in d'oirden comt voor M G 
Die ghcuoekell van G E 5 blijft voor M E, dats oock voor K N,en de 

bcghccrde I H , 
GES, gheeft E C 3, wat M G ~ f derde in d' oi rden~ comt voor M K 
Dieghetrocken vanIM 3iderde in d'oirden blijft voor de beghecr­

de IK 
De driehouck 1 H D heeft drie bekende palen, te weten I H vierde in 

d' oirden; D H eerfre in cl' oirden,en den houck I H D reeh t. Hier me 
ghefochtd'~nder drie onbekende palen, worden bevonden deur 
het S voorQel der platte driehoueken te weten de begheerde lij-

I!. 
I 

*ID ~~ 
Den begheerden houek I D H 45 tr. 
En den houek DI H • 45 tr. 
Daet toe "ergaet! den houck HIK 90 trI comt voor den begheerden 

houd pIK IJ S tr. 
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sTH CHAPTER, OF THE FINDING OF THE IMAGES BY MEANS 
OF NUMBERS 

Since his PRINCEL Y GRACE thought it possible that by means of given 
known values of an object figure one should be able to say how great will be 
the sides and angles of its image, we will, because it is useful for this subject 
matter and to rriy knowledge is a new method of ca1culation not yet heatd of, 
describe a few examples ca1culated by his PRINCEL Y GRACE as follows. 
SUPPOSITION. Let ABCD be a square in the floor, each side of which is 2 
feet, and let the side DC be produced to E 50 that CE is 3 feet. When there­
af ter from E the line EF of 4 fee~ is drawn perpendicular to DE, F denotes the 
foot, on which is imagined an observer's line at right angles to the floor, of 5 
feet, while the glass passed through DC at right angles to the floor. WHAT 
IS REQUIRED. It is required to know how long each of the other th ree sides of 
the images will be, as also the magnitude of the quadrangles, also how far apart 
the two parallel si des are. , 
PRELIMINARY. In order that our thought may have a foundation in the con­
struction on which to base itself, we shall make the following preparations: Let 
FE be prpduced to G so that EG, as observer's measure, be the given 5 feet of 
the observer's line. Thereafter let there be drawn DG, CG, AF, intersecting DE 
in H; then Hl at right angles to DE and meeting DG in I; thereafter IK parallel 
to DE, K falling in CG; further KN at right angles to DE. This being so, the 
quadrangle IKCD will be the image of the quadrangle ABCD, of which we have 
to find the length of the sides and magnitude of the angles, also the line IH, 
the length between the two parallel sides IK, DC. Thereafter AB and IK have 
been produced to Land M, meeting the line FG in these points L, M. 

PROCEDURE 

Since LF is parallel to AD and AL to DH, the triangle ALF must be similar 
to the triangle ADH, and its homologous sides must be proportional to those of 
the latter. Therefore I say: 
FL (6) gives LA ·(5); what does AD (2) give? This gives for DH 12/3 
When this is subtracted from DE (5), there remains for HE, i.e. also 
for IM 31/ 3 
DE (5) gives EG (5); what does IM (31/ 3 ), the secolld in the list, 
give? This givesfor MG . 31/ 3 
When this is subtracted from GE (5), there remains for. ME, i.e. also 
for KN and the required IH 12/3 
GE (5) gives EC (3); what does MG (3 1/ 3), the third in the list, give? 
This gives for MK 2 
When this is subtracted from IM (31/ 3), the third in the list, there re-
mains for the required IK 11/:1 
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GE j,gheefrEC 3, war K N J-iyierdeind'oirden comt voor Ne ]~ 
De driehouck K N C heeft drie bekende palen te weren KN J f vier-

de in d'oirden, N C 1 elfde in d' OIden ,en den houck K N C recht~ 
Hier me gefocht d'andel drie onbekende palen ,worden bevonden 
deur het s voorficl der planc drichoucken, te Yv'eten de begbeerde 
r. d CK ./1_. ~e wn . .. V 9 

En den houck K C N59 tI. 2 0.die ghetrocken van 18otr.blijf[ voor 
den begbcerdenbouckK CD ·J2otr.s,. 

En denhoyck N K C van JOu.jS 0 ,dieghetlocken vanden houck 
lKN90U. b~jft voorden begheerdenhouck.lK C. . S9tr.z. 

IJ 

~l---f .. '.""'''''''''''''''''' ftt 
:K 

DESVERS~AEVW)NGS 

EYNDE. 

",) 



- 510 -

The triangle IHD has three known terms, to wit IH, the fourth in the 
list, DH, the first in the list, and the angle IHD, which is right. When 
the other three unknown terms are sought herewith, they are found by 

( 

the 5th proposition of plane triangles, to wit the required side ID IS 

The required angle IDH 
And the angle DIH 
When to this is added the angle HIK (90°), the required angle DIK 
becomes 
GE (5) gives EC (3); what does KN (1 2/ 3), the fourth in the list, give? 
This gives for NC 
The triangle KNC has three known terms, to wit KN (12/ 3), the fourth 
in the list, N C (1), the eleventh in the list, and the angle KN C, which 
is right. 
When the other'three unknown terms are sought herewith, they are found 

by the 5th proposition of plane triangles, to wit, the required side CK is 

And the angle KCN is 59°2'; when this is subtracted from 180°, there 

965 

1 

V34 
9 

remains for the required angle KCD 120°58' 
And the angle NKC is 30°58'; when this is subtracted from the angle 
IKN (90°), there remains for the required angle IKC 59°2'. 

END OF PERSPECfIVE. 
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cross-staff, 429 
CRUYNINGHEN, M. v., 133, IH, 135 
CUNDRY-ROLLETT, 131 

DANTI, B., 786, 789 
DA VINCI, L., 788 
DAVIS,C.B., 15, 19 
decimal notation, 373 ff, 766 

.. point, 380, 382 
DE DECKER, E., 8, 23, 24, 378, 381, 382, 

755 
DEE,J., 123 
DEIDIER, 382 
DEL MONTE, G., 8, 764, 765, 773, 775, 

779,785,789,79°,791 
DE MOIVRE, A., 6·19 
denominator, 517. 
DEPAU, R., 385 
derivative, 521,677 
DESCARTES, R., 5, 8,461,583 
detection of errors (perspeetive), 955 
Dialectike, 447 

DICKSON, L. E., 562 
dignity, 517 
di me nuinbers, 401, 407 
DIOCLES, 129 
DIOPHANT, DIOPHANTOS, 459, 467, 476, 

497.499,5°1,5 86 
diopter, 765 
dioptries, 807 
diseounting, 20, 22 
distanee point, 789 
division of angle, 384 
dixme, 382 
docid, 510 
DODOENS, R .• 378 
DOU, J. P., 8, 382, 399 
DOUCET, R., 15 
drawing of curves, 771 ff 
DÜRER.A.,6, 121, 124, 125, 126,22~223, 

766,788,789,79°,791,959 
ou CERCEAU, J., 789 
DUMORTIER,3 82 
DIJKSTERHUIS, E. J., 129, 385, 461, 467, 

476,792,793 

Eertclootschrift, 801 
EHRENBERG, R., 15 
ellipse, 765, 766, 773, 777, 79 1 
ENRIQUES, F., 476 
equation, /' Arithmélique passim 

,arbitrary degree, 745 
, biquadratic, 649 ff, 686 

" 
,cubic, 6!Z ff, 684, 745 
, quadratie, 594 ff 

" , theory of, 463 
équerre d'arpenteur, 429 
ERATOSTHÈNES, 129,767 
EUCLID, passim 
EULER, L., 38z, 61 9, 751 
EUTOCIUS, 6, !Z8, IZ9, 130, 30z, 3°3, 7H~ 

767 
EVANS, A., 13 
exponent, 517, 568 
exponential notation, 46z, 471 
extraction of roots, 580 
EYCKE, s. V.D., ZI 
eye,789,79o,815,819· 

" ,finding of the, 911 ff 

false position, see rule of -
FASOLA, G. N., 788 
FAVRE, A., 383 
FERRARI, L., 5, IZ3, 473, 518, 586, 65°, 

767 
FERRO,S.DEL,472, 586 
FINK, T., 75 Z, 753 
floor, 781, 815 
floor-line glass point, 817 
FLORIDO, 586 
FOIX, F. DE, 128 
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foot, 815 
foreshortening, 8, 78i 
fortification, 785, 79°, 801, 807, 809,'81I 
PRANCESCHI, P. DEI, 788 
PRURT DE CHANTELOU,R., 786 ' 
PRIEDLEIN, G., 766 ' 
PUGGER, 13, 15 

GALILEI, G., 785 
GANDZ, S., 37 5 
GAUSS, C. P.,,475 
GECHAUFF, TH., see VENATORlUS 
GELLIBRAND, H., 384 
GEMMA FRISIUS, 75 I 
gettons, 373 
GILBERT, ph., 474, 740 
GINSBURG, J., 375, 378, 379 ' 
GIRARD, A., 19, 378, 382, 459, 472; 4"75, 

674,74°,75 1,75 6,792 
GIROLAMO Dl PIERO, 14 
GLAISHER, J. W. L., 380 
glass, 791, 8°3, 817 

" base, 817 
ground, 791 

.. , (for drawing images), 959, 961 
gnomon, 469, 598 
GOUGEON, L., 382 
GOVI, G., 786 
grand parti, I 5 
grandeur, 502 
GRAVELAAR, N. L. W. A., 12.I" 380" 472, 

629,751,768 
GRAVESANDE, w. J. 's, 793 " . ' 
greatest common divisor of two polyno-, 

mials, 462, 577 ' 
. GREGORY XIII, 459 
GROOT, J; C. DE, 3,480, 736 
GRQTIUS, H., 3 
groundline, 789, 79i, 817 

" plane, 791,801,807,815 
GUIDO UBALDUS, see DELMONTE 
GUNTER, R. T., 765; 766 
GÛNTHER, s., 128, 75 I 

HAAFTEN, M. v., 20, 21, 23, 381, 385 
HARDY, G. M., 377 
HEATH, T. L., passim" , _, 
HEIBERG, J. L., 129, 766, 786' , ' . 
HENRI lI, king of France, 15; 26, 27, 383 
HERON, 129, 13°, 3°0, 3°1,467,723; 765,' 

767 . 
HILBERT, D., 765 
Hindu-Arabicnumerals, 4,373,381 
HOBBE JACOBSZ., 23 
HOECK, G. v. d., 23 
HOLT, E. G., 788 
HOLTZMANN, w., 459 
homologous terms, 161 
homology, 79°, 791 . 
HOND lUS, H., 792 

HONDIUS"J.,'8, 
HOPE-JONES, W., 767 
HÛGEL, L.F. J.; 786 
HUNRATH, K., 376, 380 " 
HUYGENS, CHR., 8, 384,792 
Hqysbou, see Architecture 

IBN ÁiCHAITHAM, 786 ., 
ichnography, 787, 801 
image, 815 

969 

images by means of numbers, -963 
imaginaries, 463, 473, 617, 618, 619 
incommensurable quantities; 529, ,533, 

712 ff, 723 ff . " 
interest, compound, 2 I ff, 32 ff 

.. ,detrimental, 20 ff,33 ff 
, profitable, 20 ff, 33 ff 

.. , simpie, 20 ff, 33 ff " 
irrationals, 4, 459,533,738" 
IVINS, w. M., 789 

JAMNITZER, w., 128 
JONG,C. DE,'767 
JOVE, M., 19 

KARPINSKI, L. c., 8, 373, 375, 378,464, 
468 ,469,47° 

KASIR, D. s., 472 
KEPLER, J., 7, 125,1'26, 127"379 
KERN, G. J., 788-
KIELY, E., 765 
KUENINCXBERGE, I. V., see REGIOMONTA­

NUS 

LANSBERGEN, PH. v., 8;7s'1, '752,753,756 
LAPLACE, P. s., 384 
law of cosines, 753, 754, 755 

.. .. sines, 755 " 
LAZARD,3 82 ' 
LEIBNIZ, G. w., 14,765 ' 
LEONARDO DA VINCr; 788 ' , 
LEONARDO OP PISA, 14, 17, 123, 124' 
linea terrea, 789 
logarithms,75 6 ". 
LONDE, DE LA,'382, 
LORIA, G., 472, 789; 790~ 791, 793 
loxodrome, 7, 9 . 
LYTE, H., 378, 383. 

MACDONALD, w. R.,'38r 
MAGINI, -A., 379 
magnitude; 502 
MAHOMED OF BAGDAD, 123 
MANITIUS, K., 374, 766 
MARLO, MAROLOIS, s.,,8,,792 
MASACCIO, T., 787 
MASTERSON, T., 23, 374 
Mathematical Thesu; 536,738 
MAUPIN, G., 474 
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MAURICE, PRINCE 'OF ORANGE, 3";7, ,8, 
379,75 1,756,767; 768, ,769,785,791, 
792,795,801, 8Il, 829; 959,'96P, 963 

MAUTZ, 0., 379 
MAZINGHI, A., 14v 
mazzocchio,787 
mean proportional, 567, 724 
mechanical operation, 790, 839, 845, 847 
MEDICI, 13 ' 
meeting line, 8 17 

.. point, 817 
MEHMKE, R.; 384 
MENEL'AOS; 7.5 5 ' , 
MENG:ER;K.;'6 
MENNHER, V., 15.23 
MERCATOR;R;,'9 ' 
METlUS, 3 
MEURS, J. OF,'375' 
MICHEL, H., 773' 
MICHELANGELO, 788 
MIKAMI, Y., 385 
mirrors, 786 
MÖBIUS, K. F., 755 
MOHAMMED IBN MUSA, see'AL-KHWARÏZMÏ 
moins de moins, 460, 617 
MOIVRE, A. DE, 619 
Molenl,:Vande, 7 ' 
MONGE, G., 787, 788 
MONTAIGLON,A.DE,789 
MONTE, G.'U; 'DEL"see DELMONTE, 
MONTROIAL, J. DE, see REGIOMONTANlJS 
MORGAN, M. H., 787, 801 ' 
MORREN,"TH.; 7,92 " 
MOUTON, G., 384 
multinomial = polynomial, 716 ff 
MURIS, J. DE,seeMEu~s, J. OF 

NAGEL, A., 373 ' 
NAPIER, J., 23, 376; 38ó, '38 r, 38z' 
negative roots, 471, 475, 642 ff,672 
NEUGEBAUER, 0., 467-
NICOLAAS PIETERSZ., seePETRI" 
NICOMACHUS, 122 
Nile, 27 .-
nominator, 568 
NORTON, R., 24, 378, 387,447.45 I 
number concept, 460, 50l' ' 
numbers; absurd;460, 738 

, algebraic, 462, 5 19 ' 
, arithmetical, 5 14; sr 9' , 
, complex, 460, 617, 618, 619 
, composite,,5,o3 
, geometrieal, 461,'5°9;519; 528, 
, imaginary, 463, '617, ;618;'619 
, inexplieable,46o;:73 8'-: 
, irrational,46o,'73 8 --
, irregular; 460,738: , 
, negative, 460, 642;ff, 67z' ' 
, prime, 503 :' ' 

.. , surd; 460, nS',:, 
NUNES, P. G., 463, 474 

observer'sline, 8Il, 815 
's measure, 8 I.I" 815 

OCKENDEN, R. E., 37l! ' 
OMAR KHAYYAM, 47z 
D'OOGE, M.L., 122 
Optique, OptiCI, 785, 792; 799 
opties, 785, S07 ' 
Opus Palatinum, 4, 375, 752 
ORE, 0., 472 
orthodrome, 9 
orthographic projeetion, 787, 788 
orthography, 787, 801 
OTHO, L. VALENTINUS;75 2 
OUGHTRED, w., 382' 
OZANAM,J., 382 

:7.,767 
PACIOLI, PACIUOLI, L., 14, 17,18; 123,' 

128,472,474,535,5 86 
PAGNINI, G. F., 13 
PANOFSKI, E., 788 
PAPINI, G., 787 
PAPPERITZ, E., 793 
PAPPUS, 6.-1,26,'766, 
parabola, 767 ' 
parallaetic instrument, 766 : 
parallelogram (perspeetive), 877' ff,-917; 

933 
PASCAL, B., 559 
PEGOLOTTI; P; B.rt 3, 17,19'" 
PÉLERIN, J., 789 
PENA, J., 786 
pereh'-421" 
perspeetive, 807 

, fundamental 'theorem'- of: 
790; 8z5 . 

, ~nverse problem 9f,790, 791, 
911, ' 

PETRI, N., '3,23-: 
PEURBACH, G., 374,,37,8,,752 
PICARD, J., 384 
picture plane, ,79 1 
PIERO DEI FRANCESCHI, 788 
PIERRE'DE SOVONNE;23" 
PITISCUS, B., 380,75 1,753,755' 
PLANCIUS, P., '3. 8 
plane network/2'63 ff' 
pl\1nispheres,,807 
PLATO, 129,734 
plinthid, 5 I I 
plus de moins, 460,617 
POGO, A., 384 
POINSOT, L., 128 
polygons, 767 
polyhedra, see solids 
POST, w. C., 21 
postponed quantities; 633,677, 688 
pot, 383 
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PO~DRA; 786, '789,793 
prime, 4°1, 40S 
prime vertical, 81 ~ 
principal, 30 ff 
primitivequantity, ~ 11 
PROCLUS, 766 
projection,central,}85 

" -, orthographic, 787, 788 
proportion, 143, ISS, 388 ,'767 

" , alternated;143, 16S 
" , arithmetical, 546,739 
" , binary, I 57 

, " ' -,:' cha_n~çd, 143 
, , contlnUOUS, I S 9 
, discontinuous, 161 
, duplicate, 169' 
, geometrical, 546,739 
, harmonie, 546,'739 
, inverted, 143, 163 
, irrational;1 H 
, irregular, 143 
, perturbed, 143, 167 
, positive,'143 
, regular, 143 
'; ternary,<t-57 ' , 
, transformed,-143;,163 
, triplicate; 169 

PTOLEMY, 374,413, 7Il,751,:766, 786;789 
" 's rods'-766 

punctum concursus, 790 ;-791 
," .. principale, 789 ' 

PYTHAGORAS, 419 

quadrangle (perspective), 877 ff, 911 ff 
quadrilateral, 9Il ff 
quantity, SOl, 583 
quantités postposées, 6n,,677,688 
querna da bis, S 94 ' , . 

RAA,F.J.G.TEN, 13~ 
radicals, 559 ' 
radix, 468 
RAFAEL,788 
RAMUS, P., 3, S0 9' 
ratio, 143, 14S, lP, 710, 711 

,,' , arithmetical, 1 5 I, 546 
" ,binary, 147;157 ' 
" ,changed, 143 

, compound, I 5 1 
" , duplicate, 167 
" ,equal, 147 
" ,inverted, 143, 155 
" , irrational, 1 5 3 

, irregular, ~43 
" , perturbed,-143,' I ~ 5 
" , positive, 1'43 

, rational, 149 
, regular, 143 

" , simpie, I 51, ~ 46 

971 

ratio, submultiple, I' 1,.'46 , . ' 
" ,sub-superparticular,_lZz,1 ~ 1,'546 
" ,sub-superpartiens; q.z;1 SI; '546 
" , superpartieular, J2.1'I·n,'.546 
" ,superpartiens,. J2.1, 1 SI, '46 
" ,transformed, 143, I S3 
" ,triplicate, 167;'169 

ray.817 
rechtcruys, 419, 765 
RECORDE, R., 387 
reduction, 587,,89 ' 
reflection, 785, 786, 799 ' 
refraction, 78" 786, 791, 797,.799 
REGIOMONTANUS, J., 374, 378,423.. SOo, 

501,7,1,753,754,75~ , 
reguia; see,rule 
reguia Aliza, 473, 618 
RENI, G., 788 
res, 509,681 
RHAETICUS, G. J., 4, 752 
rhumb li~ç, 9 ' 
RICCARDI, P.,793 
RIESE, A., 1"'5 37"H9 
RISNER, F., 786, 
RIVARD,3 81 
ROBERT OF CHESTER, 464 
rod,roede, 383;417 
roersouckers, 399 
ROHN, K., 793 
ROMANUS, A;, see,ADRIANUS:ROMANUS 
root, 461,517, ,14,73 8 
roots"complex,617.618",619 

" ,negative, 641 ff, 67 '/. 
ROOVER,R.DE,14 
ROSEN, F., 464, 468, 469 
ROZENFEL'D, B. A., 385 
RUCELLAI, G., 14 
RUDOLFF, C., 13, 375,376, H2,:H8"H9 
RUFFI, 384 ' . 
rule of algebra, 681 

" "alligation, 7 I I 
" company, 71 l' 
" double false position, J2.4, 567, 

7Il 
" false position; 11 I; 114,206, 10lff, 

461 
rule of fellowship, 7II 

" , five,. 71 I 
" mixture, 711 
" three, 581,588,711 

saemlijn,817 
saempunt, 791, 817 
SANFORD, v., 385 
SARTON, G., 14, 374, 375, 380, ,,84; 38" 

787 ' 
scenographia,'785 ;,87, 790, .791;199; 801 
SC HEFFERS, G'.; 793 ' .. , 
SCHMIDT, F., 765 
SCHÖNBERGER, L., 766 
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SCHOOTEN, F. v., 7, 382, 753; 765 
SCHWENTER, D., 75 5 
SCULTETUS, A., 751' 
second, 4°1; 4°5' .. .. . 
SEMS, J',379, 380, 382, 399 
SERENUS, 799 .' 
SERLIO, s., 789, 790, 791 
sexagesimal fractions, 374 
shadow construction, 790 
side,5 09 . 
similar association, 165 
sinus, see table .. 
sinus versus, ·i5 3 ' 
SIRIGATI,L;, 789 
SMITH, C. s., 383 '.' . 
SMITH, D. E., 124. 374, 375,' 380, '385,464 
SMITH, J., 387 . 
SNEL, see SNELLIUS 
SNELLIUS, R., 3, 7 
SNELLIUS, W., 7, 9, 76., .:. 
solids, augmented regular, 124 ff, 22; ff 

" , regular, 124 ff, 223 ff,766, 790 
" , truncated regula'r, 223 ff . 
" , semiregular, 124 ff, -;66 

sp here, 790 . . 
spherical triangles; 753, 755; 756 
Spiegelschaeuwen,785 
stage, 787, 790 
STAMPIOEN DE JONGE, J. J., 756. 
STEVIN, H., 801 

STIFEL, M., 5,47°,474; 475, 554, f94 ' 
STRONG, E. w., 765 ' 
STRUIK,RUTH,476 , 
sun-dials, 807 ' 
surd, 4, 460, 532,738 ':,' 
sursolidum, 531 .. 
surveyor's cross; 429; 765 
SYMON JACOB VAN COBURG, 23 

tables of chords, 374. . ' 
. ',,,'. ." interest, 56 ff 

'" sines, 374, 754 
. '" ,:,." ta~gents, 374 

TACQUET, A., 377 
TANNERY, P., 476" ,.:.... . 
TARTAGLIA, N., 17, 18, '23, 123,4.72, 586, 

612,616,63 2,765,767 " :-
TAYLOR, E. G. R.; 3; 3'87' .... . . 
tenth progression, 40; 
tercia puncta, 789 
term, 145 
TERQUEM, 0.,382 
theqdolite, 765 " 
THEODOSIUS, 754, 755 
THEONOF ALEXANDRIA,.754, 785, 786 
Thesé.r, Mathé1iJatictil, 5 ;6, 7;~ 
TIMERDING, H. E., 376 ' . .' 
TOTH, L. F., lp 

Trait! des inçommen.rurables grandeur.r. 5, 15, 712 
Traitl des tdang/es, 751' . 
trapezium, 921 . 
traprondt, 766. . , . 
Trealise on incommensurable magnitudes, 
459,476,712 . 
TRENCHANT, J., 4, 14 ff, 26, 27,44, 4S, 84, 

85 ,-. 

triangle (perspective), 949. 
trigonometry, 9, 75 1 
triquetrum; 766 
TROPFKE, J., passim , 
truncated regular solids; see solids 
two mean proportionals, 129, 567 

UCELLO, P.,'787 
ULUGH BEG, ;85 
unity, 460; 494, 73 8 

vanishing poi~t, 787~ 8 I 7 
VASARI, G., 787 
VAUBAN, S. DE, 382 
VELDE, A. j. J. v.'D.;.3,82, 
VENATORIUS, 6,128 
VER EECKE, P., 129,766,.786,791 
VERHAEGHE,F.T·,3 82 
verification (perspective)j 869 
VERROOTEN, J., 384. 
verschaeuwlyck punt, 80; 
vertical plan, 809 
VIATOR, 789' . 
VIÈTE, F., 23, 375, 376, 384,_ 474, 753, 

755,75 6 
VIGNOLA,]. B. DE, 789 
VIOLA"T·,789 ' 
VITELLIO, see WITELO 
VITRUVIUS, M., 787,.79°, 801 .. ' 
VLACQ, A., 381, 384 
VOOYS,C. G,N.DE, 399 
VREDEMAN DE VRIES, H., 792 

WAARD, C. DE, 801 
WALLER ZEPER, C. M., 14, 17,'18,19, 23, 

24 . 
Wan.rçhaeuwing, 785, 791, 796, 
WEBER, H., 463 . .. 
Weeghçon.rt,73 6 . '. 
weights and measures, 383,427 ff 
WELSER, 13 .'-
WENTZEL, M., 17,2; 
WEYER, S. V. D., ;82 
WEYMOUTH, F., 378 
WHITE, J. D., 380 
WIELEITNER, H., 462 
WIENER, C., 793 
WINTERBERG, C., 128, 788 
WITELO,786,789,790 
WITT, R., 24 
WOEPCKE, 123 
WOLFF, G., 788 
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WREN,C·,3 84 
WRIGHT, E., 380 
WRIGHT, E. M., 377 
WIJDENES, P., 384 
Wysentyt'-767 

XYLANDER,4S9,476 

YANG HUI, 385 
yard, 429 

973 

ZAMDERTI, D., 6, 5H, 534, 535, 536, 817 
ZEUTHEN, H. G., 467 
ZINNER, E., 403 
ZUCCARO, P., 788 
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Corrigenda et Addenda 

Pi;st part 

p. 6 1.36 For: opportounity read: opportunity.- --
p. 385 1.8 For: Bey read: Beg. 

For: 1429 read: 1429 (?) 
1.10 For: Rosenfel'd read: Rosenfel'd and A. P. ymkevic. 

, For: 6.- 62 read: p. 62. 
p. 387 1.37 For: E. J. R. read: E. G. R. 

Second part 

p. 788 1.25 For: Zuccari. Zuccari read: Zuccaro. Zuccaro. 

p. 789 1.9 For: punctus principalis read: punctwn principale. 
-<I 
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