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1. GENERAL INTRODUCTION

When, about 1581, Stevin settled in the Northern Netherlands, he found a
country ready to appreciate his talents. The young Republic, at war with Spain
and entering a period of great maritime expansion, needed instructors for its
navigators, merchants, surveyors, and military engineers. Teachers of mathe-
matics, surveying, navigation and cartography, instrument-makers and engineers
found encouragement; their number increased and soon no commercial town" was
without some of them t). Before the sixteenth century came to an end text-
books-in arithmetic, algebra, geometry, and the applied mathematical sciences were
_ available, many written in the vernacular. The teachers and-those who patronized
them included a great many immigrants from neighbouring countries, expecially
from the Southern Netherlands, long known for ‘its learning — the country-in
‘which Stevin himself was born. The Stadtholder, Prince Maurice of Orange
"(1567-1625), was also greatly interested in the mathematical sciences, and S0
was the new University of Leyden, founded in 1575.

Several of these early Dutch mathematicians ‘and teachers of mathematics. are
still remembered. Apart from Stevin, we find among them Adriaen Anthonisz
(¢. 1543-1620), several times burgomaster of "Alkmaar and a military engmeer
who madeh the value i—i—s
(1540-1610), fencing master at Delft, who computed = first in 20, then in 33
and finally in 35 decimals by the ancient Archimedean method of inscribed and
circumscribed polygons; and Claes Pietersz or Nicolaus Petri, after 1567 school-
master at Amsterdam, who wrote a series of Dutch textbooks,” which show con-
siderable knowledge of contemporary science. Rudolf Snel, or Snellius (1546-
1612), taught at Leyden University and edited the mathematical works of Petrus
‘Ramus, the Parisian educator. A popular school for navigators at Amsterdam
was conducted by the Reverend Petrus Plancius (1552-1622), cartographer and
-instrument-maker. Among the scientific amateurs we find Jan Cornets De Groot
(1554-1640), patrician of Delft, whose attainments have been eclipsed by the
fame of his son, known as Hugo Grotius. With several of these men Stevin
entered into cotrespondence or personal contact, in particular with De Groot and
Van Ceulen at Delft.

for = known in Europe 2); Ludolph Van Ceulen

) This was a development typical of the period. E.G.R. Taylor, in The Mathematical
Practitioners of Tudor and Stuart England (London, 1954), lists 582 such practitioners
active between 1485 and 1715,

2) This value is sometimes called that of Metius through a confusion between
‘Anthonisz and his son, who adopted the name of Metius.




The intellectual climate of Holland seems to have agreed with Stevin. During
the years 1582-86 several of his books appeared, first his Tables of Interest, then
his Problemata Geometrica, then his “Tenth, his L’ Arithmétique, a Pratique
&’ Arithmétique, and the three books on mechanics, which also contain creative
mathematical thoughts. These are the books that have established Stevin's po-
sition in the history of mathematics. It is of some interest to sketch, in some-
what greater detail than in Vol. I, pp. 16-19, the nature of his contributions. "

2.

In Stevin's formative years the decimal position system, based upon the Hindu-
Arabic numerals in their present form 0, 1, ..., 9, was already widely accepted in
Europe and commonly used by those who professed the mathematical sciences.
Elementary arithmetic, using this system, could be learned from many textbooks,
available in Latin, French, German, and Flemish. Stevin specially mentions the
French Arithmétique of Jean Trenchant, first published in 1558. From books
such as these he could also learn the application of arithmetic to commercial
transactions, as well as the computation of single and compound interest. They
also often contained operations with radicals such as V2, V3, etc. Some features
of these books must have been itksome to him. One of them was their reluctance
to recognize 1 as a number and their tendency to designate other numbers as
“irrational” or “surd”, as if they belonged to a lower class. Other objections
wefe of a more practical nature, such as the reluctance of the authors to illustrate
their rules of interest by tables, which still were held as a secret by banking
houses, or the clumsy fractional calculus, which used either the numerator-de-
nominator notation or the sexagesimal system, but only rarely the more con-
venient decimal .notation. This decimal notation was almost exclusively confined
to trigonometric tables, available in several forms, including those published by
Rhaeticus (1551), later expanded into the Opus Palatinum (1596). Stevin, in
his first published works, tried to remedy some of these shortcomings, and also
to 1mprove on the exposition.

~Thus, in the Tables of Interest, he not only gave a lucid presentatlon of the
rules of single and compound interest, but also published a series. of tables,
together with a rule for computing them. Some years later, in his Tenth (1585),
he showed the use of the decimal system in the calculus of fractions. He took
this opportunity to suggest the introduction of the decimal system also into the
classification of weights and measures, a proposal which had to wait for partial
acceptance until the time of the French Revolution. His theoretical ideas he laid
down in his book L’ Arithmétique and in a geometrical manuscript, of which only
.a part was published. Since L’ Arithmétique also contained Stevin's algebra, while
*his books on mechanics included several applications of the calculus of infini-
tesimals, Stevin's work of these years 1582-1586 can be considered as a fair and
_ often orlgmal exposition of most features of the mathematics of his day.

In his arithmetical and geometrical studies Stevin pointed out that the analogy
between numbers and line-segments was closer than was generally recognized. He
‘'showed that the principal arithmetical operations, as well as the theory of . pro-
portions and the rule of three, had their counterparts in geometry. Incommen-
surability existed between line-segments as well as numbers, and since the nature
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of line-segments was independent of the number that indicated their length all
naumbers, including unity, also were of the same nature: All numbers were, squares,
all numbess were square roots. Not only was V2. incommensurable. with 2 and
V3, but so was 2 with V2 and V/3; incommensurability was a relative property,
.and there was no sense in calling. numbers “irrational”, “irregular” or any other
-name which connoted inferiority. He went so far as.to say, in his Traicté des
incommensurables grandenrs, that the geometrical theory of incommensurables in
Euclid’s Tenth Book had- originally been discovered in terms of numbers, and -
translated the content of this book into the language of numbers. He compared

«the still incompletely understood arithmetical continuum to the geometrical

continuum, already explained by the Greeks, and thus prepared the way for that

correspondence of numbers.and points on the line that made its entry with Des-

cartes’ coordinate geometry.

Stevin recognized several kinds of quantltles arithmetical numbers, which
are abstract numbers, and geometrical numbers, connected with lines, squares,
cubes, and rectangular blocks (figures in more than three dimensions were be-

11

yond the compass of the age), which we now denote by 4, 42, 43, ..., 45—, a?,ete.

From this he passed on to linear combinations-of geometrical numbers, which he

called algebraic numbers. Thus he came to algebra—the theory of equations—-,

which to him, in his attempt to construe analogies between geometry and arith-
metic, hence between geometrical and arithmetical numbers, consisted in the

application of the rule of three to algebraic quantities. His algebra thus forms

part of his general "arithmetic”.

The theory of equations had made considerable progress in the course of the
sixteenth century. Cubic equations had been solved, though the “casus irreducibilis”
still presented difficulties. The new results were laid down by Jerome Cardan
in his Ars magna (1545), which became the sixteenth-century standard text on
-~ the theory of equations, eclipsing even the Arithmetica integra (1544) of Michael
Stifel. Cardian’s book also contained Ferrari’s reduction of the fourth-degree e-
‘quation to one of the third degree. Stevin knew these books intimately, and also
studied Bombelli's L’Algebra (1572), which treated the “casus irreducibilis™
with complex .numbess and introduced an improved notation. Stevin did not have
much use for these complex numbers, because he did not see a possibility of

finding 2 numerical approximation for a number like4/4 + 5/, in contrast to
such a number as V6, where a numerical approximation can be obtained. How-
ever, he liked Bombelli’s notation, and availed himself of it in his own,book.
Against negative numbers, with which Cardan had played, he had no objection,
even if he did not use them as freely as we do now. In the light of our present
knowledge we are inclined to wonder why in his speculations on the analogles
between the arithmetical and the geometrical continuum he did not assign a
geometrical meaning to negative numbers, but even Descartes and his immediate
successors did not use negative coordinates. The study of directed quantmes be-
longs to a much later stage of mathematical development

The main merit of Stevin’s L’Arztbmetzque is the systematic way in Wthh he
discusses operations with rational, irrational, and algebraic numbers, and the
theory of equatlons of the first, second third, and fourth degrees. To our feeling
he went too far in stressing.the analogy between arithmetical and algebraic en-
tities, even the theory of equations becoming an application of the rule of three.
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However, this latter point of view met with little success, even among his con-
temporaries and the algebrists who followed him. His particular notation for
equations was also soon abandoned 1).

Geometry, during the sixteenth century, till followed closely the track of
Euclid, whose Elements, from 1482 on, were available in several printed editions
and translations. Stevin was especially familiar with the Latin editions prepared
by Zamberti (1546) and by Clavius (1574). Christopher Clavius (1537-1612),
Stevin's contemporary, who was the Vatican’s astronomer, excelled as a writer of
textbooks, which embraced well-nigh the whole of the mathematical and astrono-
mical sciences of his day. There is reason to believe that Stevin was quite
familiar with these books, and that Clavius equally remained in contact with Stevin’s
work. To his study of Euclid we owe Stevin's Traicté des incommensurables
grandeurs, already mentioned, and his Problemata geometrica, the former pro-
bably, the latter certainly forming part of that longer geometrical manuscript
which was to do for geometry what L’Arithmétique had done for arithmetic.
Euclid’s influence in the Problemata is particulatly evident in the sections dealing
with ‘proportional division of figures and with regular bodies, enriched with a
description of the semi-regular bodies, which had a touch of originality. Stevin
knew several of them through Albrecht Diirer, who had described them in his
Underweysung of 1525, but he added some others, while rejecting one of them.
He does not seem to have known that all thirteen semi-regular bodies had been
‘described in Antiquity by Pappus, who had mentioned Archimedes as the dis-
coverer, information not readily available in the 1580’s, since Pappus’ text was
only published in 1589. We do not know whether Stevin was aware of other
books which appeared in the sixteenth century, with descriptions of semi-regular
bodies, sometimes beautifully illustrated: the only source he quotes is Diirer.’

The Problemata also show Stevin as a student of Archimedes. The editio prin-
ceps of Archimedes appeared in 1544, when Venatorius published the Greek text
of all the works, a Latin translation, and the commentaries of Eutocius. More-
over, a selection of the works in Latin appeared in 1558 through the care of
Commandino. The theories of Archimedes, the most advanced mathematician of
Antiquity, were not easily understood, and creative work based ‘on them -was
even more difficult. Stevin was among the first Renaissance men to study Ar-
chimedes with a certain amount of independence. In the Problemata he took some
‘problems he had found in Archimedes’ An the Sphere and Cylinder and gener-
-alized them somewhat; this gave him an opportounity to apply the methods given
by Eutocius for the construction of the two mean proportionals between two lines:
@a:x = x:y = y:b, aproblem which cannot be solved by means of compass

1) The criticism of K. Menger on.the promiscuous use of the symbol x in modern
mathematics, and in particular of its use as a dummy index in expressions like
. . . . . . w XP-a
f S(x)dx, which he writes Sf, or as ,,indeterminates” in expressions like ™ T
x -

. . *2 — 1 ' . .,

x — 1, which he writes ;—— . = #* 4 1, lends a touch of modernity to Stevin’s
notation. The latter expression, in the symbolism of L’Arithmétique, is written in

—1 -
the form 1@____; = () + 1, very much in Professor Menger’s spirit. See K.
Mgnger Calewlus. A modern approach. Boston 1955, or Math. Gazette g0 (1956), pp.
246-255:
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and straightedge alone. But Archimedes’ influence is also visible in Stevin’s books
on mechanics, where Stevin, modifying Archimedes’ later so-called exhaustion
method, appears as one of the first Renaissance pioneers in the field of mathe-
matics afterwards known as the theory of limits and the calculus.

Archimedes’ handling of what we now call limit and integration processess
was still on the extreme confines of knowledge. Only a few mathematicians as
yet were able to emulate Archimedes, among them Commandino, who had ap-
plied his methods in the determination of centres of gravity. Stevin’s friend Van
Ceulen was engaged in improving on Archimedes’ computation of 7. One diffi-
culty in Archimedes was his cumbersome method of demonstration in dealing
with limit processes (which had already appeared in Euclid and was typical of
Antiquity). When Archimedes wanted to demonstrate that a certain quantity Q,
e.g. the area of a parabolic segment, was equal to A, he showed that the two
hypotheses O <C A and Q > A both led to an absurdity, so that Q = A was
the only possibility. Stevin replaced this indirect proof by a direct one. Demon-
strating that the centre of gravity of a triangle lies on the median, he argues that
if the difference.between two quantities B and A can be made smaller than any
assignable quantity e, and | B— A | <{ ¢, then B = A (see Vol. I, p. 43). Here

Stevin entered upon a course which was to lead to the modern theory of limits..

. We can discern a certain impatience with the method of the Ancients in Stevin
and his successors; an impatience quite conspicuous in Kepler. These men applied
short cuts in what we call the integration process, because they wanted results

rather than exact proofs. They used methods of far more dubious rigour than.

Stevin's, even though they knew that the only rigorous proof was the Archi-
medean one. Stevin must have experimented. with such short cuts, as we can see
in his paper on Van de Molens (On the Mills; Work-XVI; Vol. V). If we like, we

can see a topic related to the calculus in Stevin's determination of the equation of.
the loxodrome on a sphere, in-his book on Cosmography, by means of the series.

tan K (sec 10’ + sec 20" + ... + sec n. 10%). 10/,

where K is the angle betwecn the loxodrome and the meridian. The expressxon

is an approx:matxon of tan K f sec @ do, expressed in degrees

. Durmg the latter part of Stevin’s life the mathematical sciences continued to
flourish in Holland. This was the period in which he wrote, or rewrote, the

different books which he assembled in 1605-1608 in the Wisconstighe Ghe-

dachtenissen. The shott Appendice algébraique, which contains a method for ap-
proximating a real root of an algebraic equation of any degree, dates from 1590.
This was also the period in which Stevin acted as a teacher and adviser to Prince
Maurice of Orange. He remained in personal contact and correspondence with
many of his colleagues, including representatives of the younger generation, out-
standing among whom was Rudolf Snel’s son Willebrord (1580-1626), 2 gradu-
ate of Leyden University. This younger Snellius, who translated the Wiscon-
stighe Ghedachtenissen into Latin, later succeeded his father in the chair at Ley-
den, and is remembered as the discoverer of “Smellius’ law” in the theory of
optics and the first man on record to perform an extensive triangulation. An-
other Leyden mathematician was Frans Van Schooten (1581/82-1645), who
after Van Ceulen’s death in 1610 taught at the engineering school- founded by
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Prince Maurice. His son and namesake (1615-1660), who became professor:of-
mathematics at Leyden University and was the “teacher of Christiaan Huygens,
showed in his works Stevin's influence. Older than these men was Philippus
Van Lansbergen (1561-1632), a minister in-Zeeland and an able mathematician;
who shared Stevin's preference for the Copernican system. We also know that
Stevin was in personal contact with Samuel Marolois (c. 1572-before 1627), a
military engineer who wrote on perspective, and we may safely assume that
Stevin- was in touch with the surveyors Jan Pietersz. Dou (1572-1635), the first
to publish a Dutch edition of some of Euclid’s books, and Ezechiel De Decker,
whose work shows considerable influence of Stevin. This was also a period in:
which appeared- many elementary mathematical textbooks, of which those of
Willem Bartjes were used for more- than two centuries and made his name
proverbial in Dutch. Dutch cartographers, among them Plancius, Willem Ba:
rendtz (of Nova Zembla fame), Jodocus Hondius (son-in-law to Mercator), and
William Jansz. Blaeu, were building up an international reputation. It would be
interesting to know something about the relationship between Stevin and Isaac
Beeckman (1588-1637), the Dordrecht physician and teacher, who through his
contact with Descartes forms one of the links connecting the Stevin period of:
Dutch mathematics with that of Descartes. We do know that after Stevin’s death,
in 1620, he visited his widow and studied some of her late husband’s manuscripts.

‘'The most original of the mathematical books published in the Ghedachtenis-
sen is the Perspective. Its subject was developed by the Italian artists of the
fifteenth century and during the sixteenth century several books on it had ‘ap-
peared some with beautiful pictures. These books were written- by and for
painters and' engineers and contained a rather loose presentation of the mathe-
matical theory involved, which often was not more than a set of prescriptions:for
foreshortenmg The first systematic exposition of the mathematical - theory of
perspective appeared in 1600, when Guidobaldo Del Monte published his Peér-
spectivae libri sex. 1t is likely that by the time this book appeared Stevin’s mathe-
matical theory of perspective, the result of his reflections on architecture,
military engineering, and the technique of drawing in general, was already far
advanced. It is also probable that in the final draft of the manuscript Stevin was
influenced by Del Monte. In the book Stevin develops.the laws,of .perspective
in his usual systematic and didactic way (the Prince may well have been no easy
pupil!), derives the laws of the vanishing' points, discusses the casé that picture
plane and ground plarie are not at right angles, and also investigates what ‘may
bé called the inverse problem of perspective: to find the eye when a plane figure
and its perspectlvc are given. Despite a certain long-windedness the book can'
still serve as an introduction to' perspective; it is among the writings of Stevm'
which dre least antiquated. -

The Meetdaet, another book of the Ghedachtenissen, was based on the manu-
script ‘on geometry to which Stevin referred at the time when he was writing
L’ Arithmétique and of which he published a section in the Problemata. It also
shows the influence of Prince Maurice, which may have improved the expo:
sition and added a practical touch. The name became Meetdaet, French Pratiqué.de
Géométrie, a counterpart to the Pratique d’Arithmétigue which Stevin had added
to his L' Arithmétique in order to give some practical apphcatlons of his theory.
Most of the subject matter of the Problemata reappears in. the Meetdaet some-
times in a slightly modified ‘form.
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The other mathematical sciences represented in the Ghedachtenissen are plane
and spherical trigonometry, with tables of sines, tangents, and secants. They
~contain little that was new at the time; though the spherical trigonometry was
somewhat simplified as compared with previous expositions. His understanding
of the geometry of the sphere also led Stevin, in his books on navigation, to a
careful discrimination between sailing along great circles and along rhumb lines
(orthodromes and loxodromes, as Willebrord Snellius called them in his trans-
lation of the Ghedachtenissen). This was still an enigma to most sailors and
teachers of navigation, although the difference had alteady in 1546 been clearly
stated by Pedro Nunes, mathematician in the University of Coimbra; Mercator, the
Duisburg cartographer, had represented the loxodromes by straight lines on his
well-known world map of 1569 (they already appear on his terrestrial globe
of 1541). The mathematics of the loxodrome was still poorly understood; as
a matter of fact, this understanding only matured when the calculus began to take
shape, in the latter part of the seventeenth century. Stevin was able to compute
tables which for a variable point of each loxodrome, belonging to seven given
bearings 11°15/, 22°30" ...... 78°45’ with the meridian, gives the latitude as
a function of the longitudinal difference with the point where the loxodrome in-
tersects the equator. Stevin also caused copper curves to be made, which had the
form of rhumb lines, for the seven principal bearings and by means of which
on a globe of suitable size the loxodrome could be drawn for any given initial
point. Stevin can thus also be considered as a contributor to mathematical carto-

graphy.
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INTRODUCTION

§1

The Tables of Interest, the first book published by Stevin, represented a kind
of challenge to an ancient and established tradition. Money-lending leads to
problems concerning the payment of interest, and with the expansion of mercan-
tile activity and of banking in the later Middle Ages such problems had a
tendency to become ‘complicated. Many banking houses engaged in large-scale
dealings of varied aspects, involving questions of insurance, of annuities and
other payments at set intervals, of discounting of sums due at a later date and-
related transactions. Against their power, objections based on canon law, pro-
hibiting or circumscribing the taking of interest, were of little or no avail. The
Baldi and Medici of Florence, the Welsers and Fuggers of Augsburg at one time
or another ruled financial empires, respected and feared by king, emperor, and pope.

In a period where even 'multiplication and division of integers were considered
difficult operations, only experts could answer with authority questions involving
the computation of interest. The larger and more established houses had found
it convenient to have such experts compute tables of interest and to keep them
on file as confidential information. Such tables remained, as Stevin expressed it,
“hidden as mighty secrets by those who have got them.” They could remain
hidden as long as the number of skilled computers was small. This period camé
to an end with the spread of arithmetical instruction in the sixteenth century.

One of these early manuscript tables, composed about 1340, has been preserved
in a copy finished in 1472. It was prepared for the Florentine house of the Baldi
by their commissary Francesco Balducci Pegolotti as part of his Pratica della Mer-
catura. This book was published in 1766 (1), an English translation appeared
in 1936 (2). The tables of interest appear as an insert between other topics 3);
they record the increase, at compound rate of interest of 1, 13, 2, ..., 8 per cent,
of 100 lires. Each of the 15 tables has 20 terms. Here follows, as an example,
the table for 2 per cent:

Le 100 lire a 2 per cents l'anno

1. lire 102 —— 11. lire 124. 6. 8
2. lire 104.—.10 12. lire 126.16. 4

(Y) Della Decima ¢ di varie altre gravegse imposte dal comune di Firenge, Della moneta e della
mercatura de Fiorentini fine al secolo X VI, 4 vols., Lisbon and Lucca 1765-1766. The book-
was published anonymously, but the author became known as Gian-Francesco Pagnini-
della Ventura (1715-178g), Florentine Chancellor of the Tithe. Sec A. Evans, next ref.,

IX-X.
pl:’(2) A. Evans, Francesco Balducci Pegolotti La pratica della mercatura. The Mediaeval
Academy of Amenca Cambridge, Mass., 1936, LIV +443 pp. Sce pp. XV—XXVI on the
life of Pegolotti.

(®) A. Evans, /.c.?) pp. 301-302; Pagnini, Lc.!) pp. 302-304,
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N 3, lire 106. 2. 5 13. lire 129. 7. 1
4. Jire 108. 4. 9 14. lire 131.18.10
5. lire 110. 8. 1 15. lire 134.11. 7
6. lire 112.12. 3 ¢ 16, lire 137. 5. 3
7. lire 114.17. 3 17. lire 140.—. 2
8. lire 117. 3. 3 18. lire 142.16. 2
9. lire 119.10. 1 19. lire 145.13. 3
10. lire 121 17.11 20. lire 148.11. 6

: {1 )-lir;. = 20 sold1 1 soldo = 6 denari}

It is mterestmg to note that the Baldi computed the accumulatlon of capltal
not at simple, ‘but at compound interest. This practice was already old in their
days. At any rate, Leonardo of Pisa, whose Liber Abaci dates from 1202, and
whose problems reflect early thirteenth-century mercantile - practice, also accepts
compound interest (4). Its legitimacy was a subject of juridical controversy for
many centuries (5). -

It is not unlikely that further search in European libraries will reveal other
treatises on interest, with or without tables, An example is a manuscript text on
arithmetic by Rucellai, a Florentine citizen, bearing the date April 23, 1440, and
found in the Bibliotheca Nazionale in Florence. It contains tables of
interest computed, it-says, by Antonio Mazinghi as part of an exposition on simple
and compound interest (6). .

Luca Pacioli, in his widely read Summa of 1494, also mentions tables of in-
terest and sketches the way how to compute them (7). There are no tables in the
Summa;. only a number of problems on interest, simple and compound. In order
to find tables in print we still have to wait for half a century. Then we meet a few
in the Arithmétique of Jean Trenchant (8).

Nothing is known about Trenchant except that he was a teacher of mathe-
matics at Lyons, who in 1558 published a book called L’ Arithmétique departie es
trois livres, which passed through many editions, occasionally “revue et augmen-

. ® Liber Abaci, Seritti di Leonardo Pisano, ed. B. Boncompagni, vol. 2 (1862) p. zé7.
(%) Leibniz, in his essay Meditatio iuridico-mathematica de interusurio simplice, Acta Erudi-
toram 1683, defended the use of compound interest according to the formula

C. = C, (14" He was attacked by other jurists with the argument that the taking

of interest on non-paid interest is prohibited. See M. Cantor, Politische Arithmetik
(Leipzig, 1898, X + 136 pp.), p. 35

(®) The manuscript is in the Biblioteca Nazionale, Florence, call number Palatino 573,
author Girolamo di Piero di Chardinale Rucellai (Thls informition is due to Dr. R, De
Roover, Aurora, NY).

(") L. Pacioli, ‘Summa de Arithmetica Geometria Propartzam et Proportionalita (Venice,
1494, second ed. , Toscolano, 1523), first part, gth dxstmctlo, sth tractatus. Pacioli writes
“del modo a sapcre componere le tavole del merito”. The term “mzrito”, French

“mérite”, stands for what Stevin calls ‘profitable interest. » Compound interest is “a capo
d’anno, o altro tempo, o termine”. See footnote!?).

® On Jean Trenchant. see H. Bosmans L’ Arithmétique de Jean Trenchant, Annales Soc.
Sc. Bruzelles 35 (i908-09), 1e pattie, pp. 184—192; G. Sarton, fean Trencbant French
Mathematician of the Second Half of the Sixteenth Century, Isis 21 (1934), pp. zo7—208 C.M.
Waller Zeper, De oudste iniresttafels in Itali€, Frankrik en Nederland met een berdruk van
Stevins ., Tafelen van Interest” ; Diss. Leiden, (Amsterdam, 1937, 95 + 92 pp.), esp. Ch. IIL.
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tée” (9). The date of publication is important. Lyons was famous as a money
market, where kings and other nobles bargained for huge loans with the most
important bankers of Europe. A first attempt was made in 1555 by King Henry 1I
and his financiers to consolidate the many haphazard royal loans of the past and
to establish a regular system of amortization. This was the “Grand Parti”, famous
in its days, and so popular that wide strata of the population hastened to sub-
scribe (10). Trenchant’s book, with its extensive chapter on simple and compound
interest, reflects the public desire for understanding the intricacies of the money
market. The third part of his book contains four interest tables, of which two
were specially compiled to illustrate the “Grand Pasti”. This transaction, to which
later also Coignet (11) and Stevin return, is described in the following problem.

“En I'an 1555, le Roi Henri pour ses affaires de. guerre, prenait argent des
banquiers, A raison de 4 pour 100 par foire-(12): c'est meilleure condition pour
eux, que 16 pour 100 par an. En ce méme an avant la foire de la Toussaint- il
requt aussi par les mains de certains banquiers la somme de 3954941 écus et
plus, qu’ils appelaient le grand parti, 4 condition qu'il payerait 4 raison de 5 pour
100 par foire, jusqu'a la 41-iéme foire; & ce paiement il demeurerait quite de
tout; 4 savoir laquelle de ces conditions est meilleure pour les banquiers? La pre-
miére 4 4 pour 100 par foire est évidente, c’est 4 dire on-voit son profit évidemment.
Mais la derni¢re est difficile: de sorte que les inventeurs de cette condition-1a
ne l'ont trouvée qu'a titons et presque avec un labeur inestimable. Maintenant je
veux montrer. & faire telles calculations légérement (facilement) et précisément
avec raison démonstrative facile & entendre.” '

The questioni raised is therefore the following. The king borrows 3,954,941
écus. Every quarter year he has to pay interest and the total debt must be paid
off after 41 payments. What is more advantageous to the bankers: payment of
4 per cent interest each quarter and return of the principal at the 41st payment,
or payment of 5 per cent interest each quarter and no extra payment at the end?

Trenchant, in solving this problem, introduces two tables. The first one is a

table which lists the increase in value of 107 (1.04)” , » = 0,1,..., 40:
' 1000000

o o
00 P
Ll =]
(=R =]
O -

0
0 ]
6 0

- -

[N N
0 O\
o .
- O\ .
o w.,
N O\
(=Y. I
AN .,

(°) The fourth edition has the title: L’arithmétique de Ian Trenchant departic en trois livres.
Ensemble un petit discours des Changes avec Part de caleuler aux Getons. Revue et augmentée pour
la quatriime édition, de plusienrs régles et articles, par I’ Authenr. A Lyon, par Michel Iove,
1578, 375 pp.. Trenchant was therefore alive in 1578. The edition of 1563 is also ,revueet
augmentée”,

19y R. Doucet, Le grand parti de Lyon au 16e sidcle, Revue historique 177 (1933), pp.
473-513; 172 (1933), pp. 1—41; also R. Ehrenberg, Das Zeitalter der Fugger 11 (Jena, 1896,
184367 pp), p. 101 fl. ; translated as Capital and Finance in the Age of the Renaissance (NewYork,
1928, 390 pp.). Information on /e grand parti is due to Mrs C. B. Davis, Ann Arbot. Mich.

(M) Livre d’arithmétique. . . composé par Valentin Mennher Allemand: revue, corrigée et aug-
mentée. . . par Michiel Coignet. Anvers, 1573, 141 pp. Doucet and Ehrenberg /.¢.2%) write
Coquet instead of Coignet. "

(**) There were four fairs a year at Lyons; ,,par foire” therefore means: “every quarter
year”. : -
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z
The other table gives the successive partial sums z,é 107 (1.04)*
0

i =01, 2, ..., 40:

W
(e >R
[eN ool

0
0
1

N RO
= O O
ANO O
(>N eie]

998265338

From these tables Trenchant deduces that the one “écu per 100 difference” over
4 per cent in the second alternative (in order to pay off the principal) is worth
48.010206 écus {we use modern decimal rotation} after 40 terms, 46.163659 écus
atter 39 terms, etc. The total of all these écus paid extra every term is 99.8265338
écus, a little less than 100. The first alternative is therefore a little better for the
bankers. Trenchant also remarks that the last table allows us to find out how
far the debt is paid after every term.

These two tables are preceded by two others, also placed between the text in

order to illustrate certain problems on compound interest (mérites, discontes a
chef de terme) (18).

The first table of Trenchant lists the increase in value of 107 at 8-;- percent
yearly (on every twelve pence one penny interest yearly, “van den penninck 127,
as Stevin Wrote) for 28 years, hence 107 (1 +i1§)”, 7 = 0,1,2, ... 28:

10000000
10833333
11736111

93757458

The second table gives the increase of 107 after 1, 2, ... 11 months at the same
rate of interest, obtained by multiplying 107 successively by

1 2 Aty

. 1 \Ts 1 \= 1812

(1 ‘I‘ﬁ)“, (1 +1_Q)12"-'3 (1 _*_'1—2) .
10000000
10066924
10134295

10761304
Trenchant has also problems on simple interest, for which no tables are
necessary. One of these problems must be quoted, since Stevin in Ex. 6 of his

(1®) Translated from the italian “a capo d’anno”, ot “a capo d’alcun tempo”, because
compound interest was computed from the beginning of each year, or other term.
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discussion of simple interest takes issue with Trenchant’s conclusions. It is problem
6 of Trenchant’s Ch. IX:

"Si quelqu'un devait 600 livres 4 payer le tout au bout de 4 ans, et son
créditeur le priait de les lui payer en 4 termes (& savoir au bout du premier an et
chacun des autres le quart en lui discontant simplement a raison de 12 pour cent
par an), a savoir combien il lui faudrait chaque année? Considére qu'il faut
disconter pour un an, pour 2 et pour 3 ce qu'il avance. Donc pour 4 ans suppose
400; puis avise qu'un cent en principal et intérét fait en un an 112 livres; en
deux 124: et en trois 136; 4 ces trois sommes il faut ajouter le quatriéme terme
100 qui ne mérite rien: elles se monteront a 472. Puis dis: si 472 viennent de

400, de combien 600. Tu trouveras 50828 dont le % a savoir 127 livres et

59’

%75 , est ce qu'il devrait payer par chacun des 4 ans. Pour en faire la preuve:
Regarde que 127 & 5q profitent 15 par an; puis que le premier paiement profite

par trois ans, il gagne donc 3 foxs 155 ce qui est 45 : par la méme raison le

2030
second payement gagne 3037 et le troisiéme 155—9. A;oute maintenant tout le

. . N 31 . 28 . . . .
profit qui se monte 4 91z aux 4 paiements 508, il viendra 600 comme il

fallait. Autrement pour savoir tout le gain, multiplie 15% par 6, car les trois

paiements gagnent par 6 termes, provxendra 9131 ”

Trenchant’s chapter on interest (no. IX) is based on his previous chapter
(no. VIII), where he teaches geometrical progressions, and thus the way in
which his tables have been computed.

§ 2

The tables of Trenchant and of Pegoloiti are the only printed tables written
before Stevin. Problems concerning simple and compound interest not accompanied
by tables occur much more frequently. There exist cuneiform tablets with compound
interest problems; one of these problems is to find how long it takes for a sum
of money to double itself at 20 per cent interest. This leads to what seems to be

the equivalent of the equation (1.2)* = 2, which is solved by linear interpolation.

The answer appears in sexagesimal notation (14). In Medieval Europe we find
compound interest problems solved by Leonardo of Pisa (4); among the authors
who followed him we find Pacioli (7), Cardan, and Tartaglia (15).

(2% See e.g. R, C. Archibald, Outline of a History of Mathematics, 6th edition, Am.
Mathem. Monthly 56 (1949 supplcment 114 pp.) P., 13.

(15) See C. M. Waller Zeper, /.c.8), Ch. II. Tartagha s problems are found in his Genera/
Trattato di numeri ef misure, Parte 1 (1556) fol. 192 v. There were a number of other
writers on interest computation, of which we find a list in Wentzel, L¢. (%), also cited
by C. M. Waller Zeper, pp. 38-39. Stevin became acquainted with Tartagha s work after
1583, see Meetdact, p. 144.
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A matter of some controversy was' the problem what to do in the case:of

fractional terms. The Babylonian formula (1.2)* = 2 is consistent with the
general formula for compound interest '

. C,=C,(1+4)7, ‘
C, = initial capital, Cx = capital after x years, the interest is at 100 7 per cent a
year, even if x is fractional. This was not always the point of view of the Renaissance
mathematicians (16). For instance, Tartaglia raises the question what 100 Ib.
will bé after 2— years at 20 per cent compound interest. |

If 100 lb. accumulates to 120 lb. in one year, he says, it will accurnulate.
to 110 Ib. in half a year. Tartaglia now reasons that 100 Ib. in two years be-

comes 100(1.2)2, and in 2,;—years therefore 100 (1.2)2 (1.1) = 1584 Ib.
In this, he takes issue with Pacioli and Cardan, who accumulate up to 3 years,
then discount by half a year, and find 100(1.2)3 | (1.1) = 157{7 Ib. The

method which the Babylonians seem to have had, which Trenchant certainly had,
and which is in accordance with modern practice, would have given:
100(1.2)2%: = 157.74 Ib.

Tartagha has still another method, which in this case gives the answer 100(1 1)5
= 161.05 Ib. These different methods can be expressed in the following way:

1) Cx =, (1 +4)" (Trenchant)

- N . x=p+t
2) C=C a+) 1+, p = largest integer- <" x
(Tartaglia) '
C () x—g—u
3) Cx — __a.(_.— , q
1+ % g = largest integer > x

(Catdan, Pacioli)

interest at 1007 per cent a year to be

49 C=¢0+) ", paid every m™ part of a year.

(Tartaglia)

Trenchant, solving the problem which led to his second table, used the first
method with x a multiple of :—2 Stevin preferred the second method. Apart
from the fourth method, in which compound interest at 100 7 per cent a year

(3% C. M. Wallet Zepet /.c.?), p. 14.
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h

is simply replaced by compound interest at 100 % per cent every m™  part of a

yeaf, the other methods only differ in the way they answer the question: shall
interest duc after a fraction of a year be computed at compound or at simple-
rates? We shall return to this question, on which even now there exists some
difference of opinion, when we discuss Stevin’s position.

We further introduce the following notation, which is inh common use:

So=0+ N,  A_=@q+4)",

7|

) n—1 4
= ZZk -+ z')b, a ———Zé -+ z')_k .
0 1

We can now express the results of Pegolotti and Trenchant as follows:
Pegolotti: 102 Sﬂ , i = 01, ‘0I5, ‘02, ..., "08;
=12, ..., 20"

Trenchant; 107 .S'”_| yi= 15,8 =011, ..., 28;

1073”—l,i:1—1§,n:f—2,%,...,:—%

107 Sﬂ’i: 04, n = 0,1, , 40

107 Sm,i:'o4,>n:1,z,...,41
§3

The two great money markets of Western Europe in the sixteenth century were
Lyons and Antwerp. We have seen that the first published tables of interest
came from Lyons. The second publication of such tables occurred at Antwerp.
They were the work of Stevin, at that time already settled at Leyden. -

These Tables of Interest appeared first in Dutch in 1582. A French version -
of the book appeared in L’Arithmétiqgue of 1585. The Dutch text was re-
published and corrected in 1590. The French version reappeared in Girard’s
edition of L’ Arithmétique of 1625, and in his edition of the Oeuvres Mathématiques
of 1634, There are therefore two Dutch and three French editions (17). The edition
of 1582 was photostatically reproduced, in 1937, by C. M. Waller Zeper(18).

The different editions show some variations (19). Perhaps the most striking
difference is that the references to Trenchant only occur in the Dutch editions.
The reason for their omission from the French editions is not at all clear (20).

(\") Works 1, V, XIII.

(38) C. M. Waller Zeper /.c.%).

(*®*) Ib. pp. s1-52.

(29) C. M. Waller Zeper, ib., p. 53. tentatively ascribes this silence of Stevin to a touch

- of Dutch chauvinism. But Stevin is usually quite willing to acknowledge his sources.

“Toujours nous le voyons hanté par la crainte de s’attribuer une découverte qui ne lui
appartient pas”, writes Father H. Bosmans (Annales de la Société scientifique de Bru-
xelles 35 (1910-1911), p. 204). Another possibility is suggested by the name of Trenchant’s
publisher, Michel Jove, who was an outstanding Catholic, publisher for the Archbishop-
ric of Lyons and for the Jesuits (comm. by Mrs C. B. Davis, Ann Arbor, Mich.). Was
Trenchant perhaps himself compromised, in Huguenot citcles, as too ardent a Catholic?
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Other differences can be found in the prefaces, which are much shorter in the
French editions. Some errors (or supposed errors) of the first edition are correct-
ed in the later ones. The Dutch edition of 1590 therefore differs in some details
from the edition of 1582. The text used in this edition is the edition of 1582.

The book, in true Stevin fashion, opens with definitions. Among them we
find those of simple and compound interest, of “profitable interest” (“intérest
prouffitable” of Stevin, the “mérite” of Trenchant, interest to be added to the
principal, hence accumulating interest), and of “detrimental interest” (“intérest
dommageable” of Stevin, the “disconte” of Trenchant, interest to be subtracted
from the principal, hence discount). Then follow a set of examples on simple
interest, first on profitable, then on detrimental interest. Stevin follows the practice,

also approved by Trenchant, of taking as the present value C of a loan C,

due after x years at 100 / per cent simple interest:

Cx
Co ="
14+ x4
Indeed, after x years (x integer or fractional) € will have accumulated to
C, (1 + ix) = Cx. This is also at present an accepted way of discounting at

simple interest. There are other cases in which it is customary to use the rate of

. 7 . . .
discount 1004, where 4 = i instead of the percentage 1004, and to write

» = €, (1 — xd) (21). An ancient Italian method of discounting followed the
rule € = C. (1 — xi) (22). These different methods were a source of controversy,

not only between mathematicians, but also between jurists. Apart from these
questions, in which custom rather than mathematics plays a role, there were other
controversial points. We meet one in Ex. 6 of the problems of discount at simple
" interest, the problem of Trenchant quoted above. Here Stevin takes issue with his
colleague, but the dispute only involves the interpretation of the problem, and we
can accept both Stevin’s and Trenchant’s mathematics. But in the Exs 9 and 10 of
the same set we meet a controversial point of deeper mathematical interest, of
enough importance to make Stevin emend himself: the edition of 1590 has a

(1) M. van Haaften, Leerboek der Intrestrekening (Groningen, 1929, 644 pp.), p. 19.
(22) Computation of discount #xC), is easy in this case, since it is taken from the sum
Cy due, All through the sixteenth and seventeenth centuries there were jurists defending

. .. . . C .
this position. See M. Cantot /.¢.5) p. 29. The diffetence between-———, C, (1 — xi),

Co (1 — xd), and the correct value Cp (1 + 7)—~is small WhenI i_*;sxs’mallz
i = 1 (P —
1 —xd= 1 + G _.x)l =1 —xi-4 xi*—
147
Compare also ¢=ix == ! = 1— xf -+ % (i) —. ..

1—}-xi+1§(xi)2+...
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solution which differs from the one presented in the edition of 1582. The diffi-
culty lies in the computation of the value, after 7 years, of a sum C to be paid
after » years »>m, the rate of simple interest being given. Stevin's solution
of 1582 can be written in the form

1+ mi
A C —r——
(4) 14+ 2 i’
the solution of 1590 in the form
C
(B) TFG-m:

Both solutions would appear- admissible at present, though the 1590 solution
might be preferred, since this is the amount which after m years will accumulate
to C in the next (»—m) years. It is not impossible that Stevin's change of atti-
tude between 1582 and 1590 was influenced by a pamphlet written by Ludolf
van Ceulen against Simon Van der Eycke, in which Van Ceulen sharply attacked
Van der Eycke’s use of method (B), and defended method (A) (23). The differ-
ence between the two methods is not a question of convention, but lies in the
nature of simple interest calculus. If we postulate that when a payment A is
equivalent to a payment B, and the payment B also equivalent to a payment C,
the payment A is also equivalent to payment C, then we arrive at compound
interest, in which case the answer is unique (24):

c (1 44i) ™
After Ex. 14 Stevin passes to problems on compound interest. Here he inserts
his tables. They are discount tables, hence tables for A T Stevin explains clearly

3

how he computed them. He took as “root” of his system 107, which was a
common device of his days for avoiding decimal fractions. Stevin's Thiende
was not published until three years after the first publication and Stevin never
undertook the rewriting of his tables in his own decimal notation. In order to

find the first table, a discount table for one per cent, he multiplies 107 by :_(())(1) ,
that is, divides 109 by 101; then he multiplies the result again by 100 and divides
by 101, etc. Every answer is written out in seven figures, fractions less than % are

neglected, those larger than ’Q— are replaced by the full unit in the way it is still

done at present. The tables for A_l run from»z = 1, 2,..., to z — 30; and are
. n

' : N ! 16 s 1 1 1
computed first for ;7 = 06" T00 * “ " * 100° then for / = BT Ty o @

(3%) Een corte verclaringh aengaende bet onverstant ende misbruyck inde reductie op simpel interest.
Den ghemeenen volcke ot nnt . . . door Ludolf vanColen. .. Aemstelredam, 1586. The pamphlet
was published under the same cover with another attack by Van Colen on Van der Eycke:
Proefsteen ende Claerder wederleggingh. . . ; it dealt with the quadrature of the circle. See M.
van Haaften, Ludolf van Ceulen {(1550-1600) en zin geschriften over intrestrekening, De Ver-
zekeringsbode, 17 April 1936, pp. 85-90.

(29} W. C. Post, De bebandeling van de samengestelde intrestrekening op onge middelbare scholen,
Nieuw Tijdschrift voor Wiskunde 9 (1921-'22), pp. 262-271; M. van Haaften, Lc.21),
2013 W. C. Post, Over enkelvoudige en samengestelde inirestrekening, Het Verzekeringsarchief
19 (1938), pp. 12—26. :

-27-




22
By adding successive terms in the tables for A__ Stevin also obtains tables for a_l
Stevin has no tables for S A and So1o with one exception: a table for S__ n =
., 30 and the correspondmg 1+ ;_I_lfor i __ﬁ . Stevin gives two reasons for this
n—-

omission; one is that too many tables would only confuse the good reader, and
the other is that the tables for:‘A_.l can be used if we are in need of Srz—l’ since
ny- .

s

was just an illustration of what

A S = 1. The S_ s table for i =1
Y 15

7| 7| |
Stevin could have done if he had wanted to.

Since the a— and s— are obtained by successive summation of numbers with
| nj

seven digits, of which the last one is an approximation, the last digits of ﬂ_l and
;__ tend to be unreliable when 2 increases. A similar cause of error ‘exists in

the S_

The problcms on compound interest are again divided into a number on
“profitable”, and a number on “detrimental” interest. The latter are reduced
to the former by means of the remark that any problem involving § 71 can be

n

solved with the tables for A'ﬂ (there is one exception, Ex. 6, of the “profitable”

interest series where the table for § = is used). In some examples we find
Stevin's position on interest over a fractional number of years. Ex. 2 of the dis-

count problems gives for the present value of 600 lb. due after 15%' years at
“the penny 14”:

. 1 .
600 (1—!—1’)“13——T——, i =1-
1+ ()4
The same reasoning is followed in Ex. 2 of the problem on profitable com-
pound interest. Here Stevin warns his readers against Trenchant’s method, which,

as we have seen, requires multiplication by (1 + 7)? for fractional p, and not by

1 4 pi, as Stevin suggests. Stevin’s objection has two curious foundations: a)
compound interest should always give higher interest than simple interest, and

(1 + /) <1 + p7 when p<1; b) compound interest is the same as simple
interest for the period of a whole year, therefore a forsiori it 'should be the same
for a fraction of a year. In discount Stevin is cleasly on the side of the debtor.

§ 4

Stevin’s initiative seems to have led several others to the publication of books
on interest with tables, especially in the Netherlands (25). The first to emulate

(®) The reason was, of course, the tapid commetcial development of the Netherlands.
A contributing factor may have been the dominating influence of Calvinism, which was
more tolerant to the taking of interest than elthcr Catholicism or Lutheranism.
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him was Marthen Wentzel Van Aken, a schoolteacher, who, when -at Rotterdam,
was invited to write this book by a.merchant who found Stevin's exposition too
difficult. Wentzel's tables were published in-1587,. and" were republished in
1594 (28); they differed considerably from those of Stevin. They were followed
by the tables of Ludolf van Ceulen, who published. them in his book V.an
den Circkel (1596) (27), which also contains his celebrated evaluation of 7, though
here only in 20 decimals (28). After 1600 the number of books on interest computa-
tion with and without tables increases considerably (29). Van Ceulen’s and Stevin’s
works usually served as direct examples (30). Amorig the more original authors on
this subject is Ezechiel De Decker, the Gouda surveyor who did so much to promote
Stevin's Thiende and Napier-Briggs’ logarithms. De Decker’s tables are more

(3%) Proportionale, Ghesolveerde Tafflen van intrest Van de kustingbrieven ofte Rentebrieven, gy
te betalen op terminen op vervolgende iaeren ofte opt eynde des laetsten iaers van de brieven. . .
Tweede Editie Door Marthinum Weniselaum Aquis Graniensis. £ Amstelredam, Ghedruckt by
Barendt Adriaensz. 1594, 116 pp. .

Wentzel mentions the following authors on interest: “Gillis van den Hoeck, Niclaes
Tartaglia, Pietrus Apianus, Adam Risen, Christoff Rudolf, Valentyn Menher, Symon
Tacop van Coburg, Pierre de Sovonue, Nicolaes Pieterszoon van Deventer, Michel
Coignet, Hobbe Jacobsz.” On these authors, see C, M. Waller Zeper Z¢. ®) p. 39. As a
writer on tables of interest Wentzel mentions C. I. Broessoon. This Broessoon most
likely is the Cornelis Jan Broerszoon van Haarlem, whose tables, written before 1599,
are perhaps those ptrinted in Arithmetica, met een tafel van interest van een op 4 bondert ende
van 1], tot [, tot 12 op °t hondert Interest op interest per Jan Belot Dieppois, Haerlem, 1629.
This book contains a “tafelken gemaeckt door C. 1. Broersz, gesolveerde jaarlykse ter-
mijnen van 100 gul, ende ook 100 gul. Die verscheyden jaren teffens verschijnen” (Haarl.
Stadsbibl.).

(*) Van den Circkel Daer in gheleert werdt te vinden . .. Ten laetsten van Interest met alder-
bande T afelen daer toe dienende met het ghebruyck door veel constighe Exempelen gheleerds. . . door
Ludolph van Cenlen . : tot Delf, ghedruckt by Jan Andriesz... 1596.

(28) Wentzel mentions Stevin, Van Ceulen does not mention him. The reason may be
that Van Ceulen already composed these tables before the publication of Stevin’s book.
See H. Bosmans, Un émule de Viete: Ludolphe van Cenlen, Ann, soc. scient. de Bruxelles
34 (1909—10), 2¢ partie, pp. 88-139.

(®*®) Some more information on the controversies on interest computation in this period
can be found in M. van Haaften, Het Wiskandig Genootschap (Groningen, 1923, 169 pp.),
p. 119. Stevin himself corresponded on these questions with Thomas Masterson, author
of Thomas Masterson his first booke on Arithmeticke. . ., 1592, followed by a second booke
(1592), an addition to bis first booke of Arithmetick (1594) and a third booke (1595), all published
in London. In the @ddition of 1594 Masterson, in the preface, takes issue with “Michell
Cognet of Antwerpe and Simon Stevin of Bruges”: “both teaching (in the appearance of
the unskilfull) with great shew of truth, other answets than mine of the aforesaid ques-
tions of paiments and interests, and notwithstanding in those answers they are very false:
and so their followers (being in great number) wander in those points in danger, error
and ignorance. ..”, Masterson had “first given the aforesaid authors (being yet alive)
knowledge thereof by my letter, as also received their answers by their letters: then re-
plied unto their answers, and received their conclusions: Then prooved their resolutions
to be false, and (to the one of them for the other did answer no more) prooved by demon-
stration mathematicall, that my solution is only true,” Masterson writes that in some other
place he will deal with the subject of the controversy, but it seems that he did not publish
anything. The reference to Coignet may be to the book Livre &’ Arithmétique contenant
lusieurs belles questions .. compasé par feu Valentin Mennber Allemand.: reva, corrigé et ang-
menté en plusienrs endroits par Michiel Coignet. .. Anvers, 1573, which in some places deals
with interest computation (with reference to Trenchant). . . .

(3% C. M. Waller Zeper L¢.8) Ch. IV. Ch. VI deals with Wentzel, Ch. VII with Van
Ceulen. '
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elaborate than all previous ones; they are found in the same Eerste Deel van de
Nieuwe Telkonst (1626) in which De Thiende was reproduced(31).

The first compound interest tables in the English language seem to be those of
Richard Witt (1613). It probably was also the first English work, after Norton’s
translation of De Thiende, in which decimals were used (32). :

(3Y) Eerste Deel van de Niemwe Telkonst, inboudende verscheyde manieren van rekenen. .
Mitsgaders Nieuwe Tafels van Interesten, noyt voor desen int licht ghegeven. .. Door Ezechiel
De Decker. .. Ter Goude, By Pieter Rammaseyn. .. 1626, Sec C. M. Waller Zeper /.¢.8),
Ch. VIIL .

(3%) Richard Witt, Arithmeticall questions, fouching the Buying or Exchange of Annuities. . .
London, 1613. See R. C. Archibald, in Mathematical Tables and Other Aids to Computation
(MTAOATC) 1 (1943—48), pp. 401—402.
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Den Eersamen voorsienigen Heeren Jan Ianss. Baersdorp, Gheeraerdt Weygherss.
van Duyuelandt, Pieter Arentss. van der Werf, Ian Lucass. van Wassenaer, Borghe-
meesteren, efi Ian van Haute Secretaris, midtsgaders Schepené ende ghemeyne
Vroetschap der Stede Leyden, wenscht Simon Steuin gheluck ende voorspoet.

Ghelijckerwijs den iaerlicxschen vloedt des Nilus oorsake was van groote twist
die gheduerlick oprees tusschen den inwoonderen van Egypten, omme dieswille
zij alle teeckenen daer ieghelicks landt mede af ghepaelt was iaerlicks wtroeyede,
welck nochtans by ghevalle een oorsake was van groote eenicheydt die haeren
naccomelinghen daer wt ghevolcht is, want heurlieder Koninck beval daer deur
den priesteren (ouermidts zij meer ledighen tijdt hadden dan andere) middelen
te practiseren datmen door eenighe ghewisse regelen yeghelik zijn landt zoude
mogen wederleueren: De welcke dat te weghebrengende, hebben bevonden dat
het productum van twee zijden eens vierhoeckichs rectangels, perfectelick bewees
t'inhoudt der seluer superficien, al waer men zegt die edele coste van Geometrie,
tot grooten voordeele der menschen, haeren oorspronck genomen te hebben: Also
oock mijne E. voorsienighe Heeren bevinden wij den Interest een oorsake geweest
te hebben, die menighen (deur derseluer gewisse rekeninge onbekentheyt) tot
schade ghebrocht heeft, welck nochtans een oorsake gheweest is streckende ten
profijte der naercomelingen, want naedien de menschen practiserende sagen dat
alle Interest (zoo wel. gecponeerde als simpele) van veel iaeren oft termijnen,
stont in eenige kennelicke reden tot hare Hooft-some, so wel als den interest van
een termijn tijdts tot haere Hooft somme in zckere reden staet; Nochtans datmen
tot de kennisse van dese reden, niet dan door al te verdrietigen grooten aerbeydt
ende tijdt verlies en conde comen; Jae grooter voor eenen die grooten handel
doet, dan hem zijn tijdt zoude toelacten, waer toe noch algebra, noch andere
regulen niet en hebben connen ghenoech doen: Soo zijnder ten laetsten gheinven-
teert zekere tafelen, door de welcke iegelicken maer simpelicken ervaren inde
reghel der proportien (welcke sommige reghel van dryen noemen) zal ex tempore
moghen solueren alle questie van Interest inde practijcke ghemeynelick te voren
comende.

Welcke tafelen midtsgaders haere constructien ende ghebruyck, ick in dit
tractaet ordentlick naer mijn vermogen verclaéren zal. Niet dat ick die wtgeue als
voor mijne inventie, maer wel als door my gheamplificeert: want voor my heeft
van de- zelue geschreuen Jan Trenchant int 3. boeck zijnder Arithmeticquen
int 9. cap, art. 14. al waer den zeluen Auctheur ghemaeckt heeft eene deser ta-
felen van 41. termijnen teghen Interest van 4. ten 100. op elck termijn, gedueren-
de elck termijn dry maenden. Ende hoe wel hy dese tafele niet ghemaeckt en heeft
tot alzulck een generale ghebruyck als wijse hier presenteren (want hy opsicht
gehadt heeft op de profijtelickste ‘conditie van tween die de banckiers presen-
teerden aen Hendrick Koninck van Vranckerijck int iaer 1555. ouer een Hooft-
somme van 3954641 goude croonen, welck genoemt wierdt le grad party, al waer
zij den Koninck presenteerden, oft dat hy betaelen zoude 4. ten 100. van simpelen
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Simon)Stevin wishes the Honourable, provident' Gentlemen Jan Janss. Baers-
dorp, Gheeraerdt Weygherss. van Duyvelandt, Pieter Arentss. van der Werf,
Jan Lucass. van Wassenaer, Burgomasters, and Jan van Haute, Secretary, to-
gether with the Aldermen and the City Council of the City of Leyden happiness
and prosperity.

Just as the annual inundation of the Nile was the cause of great disputes which
continually arose between the inhabitants of Egypt, because every year it destroyed
all the marks with which each man’s land was staked out, which nevertheless
happened to become a cause of great unity that resulted therefrom to their de-
scendants, for their King on this account commanded the priests (since they had
more leisure than others) to devise' means to make it possible to return to
everyone his land according to certain rules, which priests, bringing this about,
- found that the product of two sides of a quadrangular rectangle perfectly denoted

the area thereof, from which it is said that the noble art of Geometry derives, to
the great advantage of man; in the same way, Honourable, provident Gentlemen,
we find that Interest was a cause which occasioned loss to many people (because
the sure computation thereof was unknown), which nevertheless has been a cause
that was to the advantage of the descendants, for since people found in practice
that all Interest (both compound and simple) of many years or terms was in a
knowable ratio to its Principal, just as the interest of one term has a certain ratio
to its Principal, but that nevertheless this ratio could only be found by very
vexatious, great exertion and loss of time, yea, greater for one doing a large
business than his time would permit, for which neither algebra nor other rules
were sufficient, finally there were invented certain tables by means of which
anyone who has only little experience in the rule of proportions (which some
call the rule of three) will be able to solve offhand any question of Interest that
may commonly occur in practice.

These tables, together with their construction and v use, I will explain in due
order to the best of my ability in this treatise. Not that I publish them as my
invention, but indeed as amplified by me; for before me Jan Trenchant has
written about them in the 3rd book of his Arxthmetlc) 1), in the 9th chapter, section
14, where this Author made one of these tables of 41 terms at an Interest of 4 per
cent for every term, every term’ being of three months. And although he has

- not made these tables for such general use as we present them here (for he had
in view the most profltable of two conditions which the bankers offered to
Henry, King of France, in the year 1555, concerning a Principal of 3,954,641
gold crowns, which was called /e grand party, when they gave the King the choice
whether he would pay 4 per cent of simple interest every quarter year or whether

1) See the Introduction, p, 15
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interest alle vierendeel iaers, oft dat hy betaelen zoude 5. .2n 100. ende dat 41.
termijnen ofte vierendeelen iaers gheduerende, ende dat hy daer mede verloop
ende interest teenemael zoude betaelt hebben) Doch zegghen wy hem tot goeder
ende eeuwiger gedachtenis deser tafelen met rechte een inventeur ghenoemt te
worden.

Hebbe oock verstaen dat der zeluer tafelen hier in Hollandt by eenighe schrif-
telick zijn, maer als groote secreten by den ghenen diese hebben, verborghen blij-
ven, ook niet zonder groote cost: de selue te crijghen en zijn, ende principalick de-
compositie die zegt men zeer weynich persoonen ghetoont te worden. Voorwaet
tis te bekennen dat de kennisse deser tafelen voor den ghenen diese veel van doen
heeft, is een zaecke van grooter consequentien, maer die secreet te: houden’ schijnt
eenichsins een argument te zijne van meerder liefde tot profijt dan tot conste.
Want dat hem iemandt laet dyncken dat hyt al gheswn heeft dat door dese tafelen
mach gedaen worden, schijnt zoo veel als oft hy hem persuadeerde de terminas
infinitae lineae ghevonden te hebben; want ghelijck de verscheyden conditien die
traficquerende persoonen malckanderen daghelicks voorstellen oneyndehck zijn,
alsoo oock de verscheyden verholen ghebruycken deser tafelen: Daerom een lief-
hebber der consten meer begheerende wt dese tafelen te leeren dan hy weet, hem
en schijnt gheen beter middel te zijne (ouermidts d’'ooghen meer sien dan d’ ooghe)
dan dat hyse divulgere. Twelck ick alsoo verstaende, hebben de zelue mijne E.
Heeren onder de protectic van U.E. ende tot nutbaerheyt der ghemeynte laeten
wtgaen: Niet twijfelende (waer toe my een argument is d’openbaer experientie van
U.E. in de voorderinghe ende bescherminghe der ghemeyne zaecke tegen alle stor-
men deses onghevalligen tijts) ofte U.E.en zal mijnen wille welcke de ghemeynte
gheerne nutbaeren dienst dede voor goet aensien. Vaert-wel In Leyden desen
16. Julij, An. 1582.

ARGUMENT.

Hoewel deses tractaets tijtel spreeckt alleenlick van tafelen van mterest/als
wesende t'principael tot welcks eynde dese descriptie beghonnen is; Sal nochtans
beneuen de tafelen tot meerder verclaeringe een generael discours maken van
allen interest (in de practijcke ghemeynlick ghebruyckt). begrepen onder 7. Defi-
nitien ende 4. Propositien met haeren explicatien. De definitien zullen zijn ver-
claeringhen van de eyghene vocabullen deser regulen [ als wat dat is Hooft-somme /
Interest | interests reden | Simpelen interest /| Ghecomponeerden interest / Profijte-
licken interest / ende schadelicken interest. Onder de propositien (midtsgaders ver-
claeringhe des simpelen interests) sal verclaert worden de constructie deser tafelen /
ende door diuersche exempelen de ghebruyck der zeluer. Welcker propositien ierst .
sal sijn van simpelen profijtelicken interest | De tweede van simpelen schadelicken
interest | De derde van ghecomponeerde profijtelicken interest | De vierde van ghe-
componeerde schadelicken interest. Tot welckes meerder verclaeringhe begn)pen
wy de Hooft-artijckelen des tractaets int volghende tafelken aldus:

‘Profijtelick
Schadelick

‘ Profijtelick
Ghecomponeert 3 Schadelick

Interest is Slmp el

ofte

: -4y
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he would pay 5 per cent, such during 41 terms or quarter years, so that he would
have paid capital and interest at the same time, yet we say, to his good and ever-
lasting memory, that he is rlghtly ‘called an iriventor of these tables.

I have also learned that here in Holland such tables are to be found in writing
with some people, but that they remain hidden as great secrets with those who
have got them, ‘and that they cannot be obtained without ‘great expense; and
principally the’ composition, which is said ‘to be shown to very few people For-
‘sooth, it has to be confessed that the knowledge of these tables is a- matter of
great consequence to those who often need them, but tokeep thém a secret. seerns
to argue in some sense a greater love of profit than of learning. For that anyone
should think that he has seen all that can be done by means of these tables seems
as much as if he should be persuaded to have found the ends of an infinite
line. For just as the different conditions which businessmen: daily propose to
each .other are infinite in number, so are also the various secret uses of these
tables. Therefore, if a lover of learning should desire to learn from these tables
more than he knows there seems to be no better method for him (since the
eyes see more:than the eye) but to divulge them. Understanding it thus, I have
published them, Honourable Gentlemen, under your protection for the benefit
of the community, not doubting (an argument for which is furnished to me by
the public. experience of your- promotion and protection of .the .common cause
against all the storms of this unpleasant time) but you will take my wish to pay
the community a useful service in good part. Good speed, in Leyden, this 16th
July -of the year 1582.

SUMMARY

Although the title of this treatise speaks only of tables of interest, as being
the principal end for which this description has been started, I will nevertheless,
in’ addition to the tables, with a view to a fuller explanatxon hold a general dis-
course on all ‘interest (commonly used in practice), consisting in 7 Definitions.
and 4 Propositions’ with their explanations. The definitions will be explanations
of theswords proper to these rules, e:g. what is Principal, Interest, Rate of interest,
Simple Interest, Compound Interest, Profitable interest, and Detrimental interest.
Among the propositions (along with the explanation of“simple interest) the con-
struction of “these”tables will be explained, and their use by means of various
examples. The first of these propositions is to deal with simple profitable interest,
the second with simple detrimental interest, ‘the third with compound profitable
interest, the fourth with compound detrimental interest. To explain this more
fully we mclude the’ Mam Sectxons of the treatise in the followmg table

Profitable
Simple or
Soneo : Detrimental
Interest is either ¢ . or
S Profntable
Cornpound §  -.or
. - Detrunental
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4 . DEFINITIE 1. _
Hooft somme is;die] “daer den interest afgherekent wordt.

VERCLAERINGHE.

Als (by exempel) jemandt wtgheuende 16. Ib op dat hij daér voré ontfange
eé lb t'siaers vi interest wordt alsdan de 16 Ib Hooft-somme ghenoemt. Oft
iemandt schuldich wesende 20. b te betaelen binnen een iaer | ende gheeft ghe-
reedt gheldt 19. 1b aftreckéde eé Ib voor interest | wordt alsdd de 20. Ib Hooft-
somme ghenoemt.

DEFINITIE 2.

Interest is een somme diemé rekent voor t'verloop van de Hooft-somme ouer
eenighen tijdt. . .

VERCLAERINGHE.

 Als wanneermen zeght 12. ten 100. t’siaers/dat is soo veel als 12. irterest vi
100. Hooft-somme ouer een iaer tijdt / alsoo dat Hooft-somme interest ende tijdt |
zijn dry onscheydelicke dingen [ dat is /| Hooftsomme en is nict dan int respect-van
eenich interest / ende interest niet dan int respect van eenighe Hooft-somme ende
tijdt. S '

DEFINITIE 3. -

Ratio (welcke van sommige proportie genoemt wordt) die der is tusschen
den interest ende d'Hooft-somme/noemen wij interests reden.

VERCLAERINGHE.

Als ratio die 'der is tussché interest 12. efi Hooft-somme 100. Oft. tusschen
interest 1 ende. Hooft-somme 16. etc. noemen wy iz genere interests reden. Ende
is te aenmerken datter inde ghebruyck zijn tweederley manieren van interest re-
denen | welcker eene heeft het ander van haere termijnen altijt zeker. D’'ander
maniere beyde onseker. D’interests reden die een termijn zeker heeft is tweeder
hande | want oft d'Hooft-somme is altijdt en zeker somme [ te weten 100. ende den
interest een onzeker somme als 9. oft 10. oft 11. etc. ende wordt dese interests
reden dan ghenoemt neghen ten hondert / thien ten hondert | etc. Oft ter contrarien
den interest is altijdt een zeker somme te weten 1. ende d’Hooft-somme onzeker als
15. oft 16. oft 17 / etc. Ende wordt dese interests reden ghenoemt den penninck
vijfthien |/ den penninck zesthien etc. D'interest reden die haere termijné beyde on-
zeker heeft [ is ghelijck alsmen zeght by exempel 53. winnen t’siaers 4. Van alle
welcke int volghende ordentlick t'zijnder plaetse verscheyden exempelen zullen ghe-
gheuen worden.

DEFINITIE 4.
Simpel interest is die | Welck alleenlick van de Hooft somme gerekét wordt

VERCLAERINGHE.

Als rekenende 24. 1b voor interest van 100. Ib op 2. iaeren teghen 12. ten
100. t’siaers [ worden de zelue 24. Ib dan simpelen interest ghenoemt. Oft iemandt
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DEFINITION 1.

Principal is the sum on which the interest is charged.

EXPLANATION.

For example, when a man gives 16 Ib in order that he may receive for it one Ib
of interest a year, then the 16 Ib is called Principal. Or when a man owes 20 lb,
to be paid in a year, and he gives 19 Ib present value, subtracting one lb for
interest, then.the 20 Ib is called Principal.

DEFINITION 2.

Interest is 2 sum that is charged on the outstanding part of the Prmapal over
a certain time.

EXPLANATION.

For example, when it is said: 12 per cent a year, that is ‘as much as.an interest
of 12 on a Principal of 100 over a year, so that Principal, interest, and time are
three inseparable.things, 7.e. Principal does not exist unless in respect of a certain
interest, and interest does not exist unless in respect of a certain Principal and time.

DEFINITION 3.

The ratio (which by some is called proportion) emstmg between the intérest
and the Principal 'we call rate of interest.

EXPLANATION.

For example, the ratio existing between an interest of 12 and a Principal of
100, or between an interest of 1 and a Principal of 16, etc., we call in general rate
of interest. And it is to be noted that two kinds of rates of interest are used,
one of which always has one of its terms. certain, while the second kind has both
terms uncertain. The rate of interest that has one térm certain is of two kinds.
For either the Principal is always a certain sum, to wit 100, and the interest an
uncertain sum, e.g. 9 or 10 or 11, etc,, and this rate of interest is then called
nine per cent; 10 per cent, etc.; or on the contrary the interest is always a certain
sum, to wit 1, and the Ptmcxpal uncertain, e.g. 15 or 16 or 17, etc., and this rate
of interest is called the fifteenth penny, the sixteenth penny, etc. The rate of
interest that has both terms uncertain occurs when it is said, for example, that
53 yields 4 a year. Of all these cases several examples will be given below, in
their proper places

DEFINITION 4.
Simple interest is such as is charged on the Principal alone.

EXPLANATION.

For example, when 24 Ib is charged for interest on 100 lb in 2 years at 12
per cent a year, the 24 b is then called simple interest. Or when a man owes
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schuldich wesende 100. 1b / te bétaelen ten eynde van twee ideren teghen 12. ten
100. t'siaers | ende betaelt ghereedt gheldt / aftreckende voor interest van de Hooft-

somme alleene 21 2 = Ib/worden alsdan de zelue 21— Ib 51mpelen interest ghenoemt /
ende dat tot een dlfferentxe des ghecomponeerden mterests | welcks definitie aldus is:

~+ -+ -7 DEFINITIE 5

. Ghecomponeerden interest is “die | welcke gerekent wordt vande Hooft somme y,
‘midtsgaders van verloope der seluer.

VERCLAERINGHE.
Als rekenende 253—i Ib voor interest van 100. lb op twee iaeren teghen 12. ten

100 ] worden de zelue 25 b ghecomponeerden' interest ghenoemt /ende dat om
dieswille dat op het tweede iaer en wordt niet berekent alleenlick interest van de
Hooft-somme 100. lb / maer bouen de zelue wordt noch interest gherekent van
den interest van 12. Ib verschenen op het ierste iaer bedraeghende 15 14 1b alsoo dat
desen ghecomponeerden interest op twee iaeren meerder is dan haeren simpelen

interest van 1— Ib. Oft wesende iemandt. schuldich te betaelen té eynde van

" twee iaeren 100. Ib / ende betaelt ghereedt ghelt 79:;; 1b / aftreckende 20> o6 > 1b/
voor gecomponeerden interest teghen 12. t& 100. t’siaers | zoo dat desen gecompo-
neerden interest minder is dan den simpelen 3 :;é Ib. Waer deur te aenmercké
is dat wy die ghecomponeerden interest noemen | niet van weghen de quantiteyt
waer wt zij beter gedisiungeerde interest zoude ghenoemt worden / maer van weghen

de qualiteyt der operatien in de welcke wy op twee interesten opsicht hebben.

COROLLARIUM.-

. Daer wt volght noodtsaeckel:ck op alle jerste termijn daer interest op ver-
schijnt / gheenen ghecomponeerden interest te connen gheschieden / int welcke haer
sommighe gheabuseert te hebben zal int volghende tzijnder plaetsen verclaert

worden.
_ DEFINITIE 6.
‘_Pro'fijtelicken. _intefest is die welcke d’Hooft éomme toegedaen wort."

- VERCLAERINGHE.

Ghelx)ckerwus 16.. lb ghewonnen hebbende op eé iaer 1 lb zal deé debiteur
schuldich zijn met Hooft-somme ende interest 'saemen 17. Ib | waer deur wy alzulck
1 lb (wantet interest is die d’Hooft-somme toeghedzen wordt ende die vermeer-
dert) noemen profijtelicken interest.

‘DEFINITIE 7. .

Schadelické interest is die | welcke van de Hooft-somme afghetrocké wordt.

. ) VERCLAERINGHE
Als eenen schuldlch wesende binnen een iaer 16. ib veraccordeert te betaele
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100 Ib, to be paid at'the end of two ‘years at-12"per cent a’ year, and he pays
’ptesent value, subtractmg for interest on the prmc1pal alone 213 3 Ib, this 21 3 b

is thén called simple interest, such in coritrast ‘with compound mterest the defmltlon
of which is as follows:

DEFINITION 5.

Compound interest is such as is charged on the Principal together with what
is outstanding.

EXPLANATION.

“"For example when 25 Llbis charged for interest on 100 Ib i in two years at

».12 per cent, this 25 lb is called compound mterest such because for the second

‘year interest is not charged on the Principal of 100 lb alone, but over and above
this interest is also charged on the interest of 12 lb that has expired after the

fnrst year, amountmg to 1 lb so that this compound mterest is in two years
imore than the sxmple interest by 1 lb Or when a man owes 100 Ib to be paid

‘at the end of two,  years, and he pays 7914t 19 5 U'Ib present value, subtracting 20 15956 Ib
for compound interest at 12 per cent a year, so that this compound interest is
'less than the simple interest by 3:3; lb. From this it is to be noted that we call
it compound interest, not on account of the q\iantiy, for which it would be better
to call it disjunct interest, but on account of the quality of the operations, in
which we have two interests in view.

SEQUEL.

From this it follows necessarily that no compound interest can be charged for

any first term on which interest is due, and it will be stated below in 1ts place
that some people have gone wrong in this. .

DEFINITION 6.

- Profitable interest is such as is added to the P‘rin,cipal.

EXPLANATION.

* For example, when 16 Ib has yielded in one year 1 b, the debtor will owe
17 Ib for the Prmcxpal and the interest together, on account of which we call
this 1 Ib (because it is interest that is added to the Principal and augments the
latter) profitable interest.

DEFINITION 7.
‘;:'Detrimeri'tal interest is such as is subfracied from _the Principal.
EXPLANATION

For example, when a man who owes 16 1b to be pald in a year agrees to pay
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ghereedt ghelt / midts aftreckende den interest tegen den penninck 16. bedragende
”’ Ib | soo dat hy ghereedt gheeft 15— Ib. Alsoo dan want deseﬁ Ib interest zijn

dxe van de Hooft-somme afghetrocken worden ende die verminderen/noemen wy
die schadelicken interest.

PROPOSITIE 1.

“Wesende verclaert Hooft-somme tijdt ende- interests reden van simpelen efi
profijtelicken interest: Den interest te vinden.

NOTA.

Het is t'aenmercken dat ghelijck discontinua proportie bestaet onder 4. termij-

nen | welcker dry bekent zijnde wordt daer wt bekent het vierde: Alsoo ook be-
staen dese onse interests propositien onder vier termijné / te weté Hooft-somme /
tijdt / interests reden ende interest | welcker termijnen dry bekent zijnde / vinden wy
“deur de zelve het onbekende vierde: Dat is | wt bekende Hooft-somme | tijt / ende
interests reden / vinden wy den interest: Item wt bekende Hooft-somme [ tijdt [ ende
interest [ vinden wy interests reden: Item wt bekende Hooft-somme [ interests reden /
ende interest [ vinden wy tijdt: Ende ten laetsten wt bekende tijdt / interests reden /
ende interest [ vinden wy d’'Hooft-somme. Alle welcke veranderinghen notoir zijn
ex alterna & inuersa proportione der termijnen. Maer want het termijn des on-
bekendé interests (tot de welcke men oock dickmael d'Hooft-somme geaddeert
begeert) in de practijcke meest ghesocht wordt | hebbé t'verclaers der propositien
op de zclue ghemaeckt / hoe wel zullen dies niet te min onder de zelue propositien
‘exempelen gheuen dependerende wt de voorncemde alteratie’ der termijnen.

EXEMPEL 1.

Men begheert te weten wat den 51rnpelen interest zijn. zal teghen 12. t& 100.
tsxaers vi 224. Ib op een iaer.

CONSTRUCTIE
Men zal wt de dry ghegheuen termijnen vinden 't vierde door de reghel der
proportie / die disponerende aldus: 100. gheuen 12. wat 224. 1b? facit 2632 1b.

Inder seluer voegen zalmé zeégghé dat winnéde 16. Ib t'siacrs e€ Ib [ so winné
224. 1b t'siaers 14. lb.

EXEMPEL 2. -
27. Ib gheuen op 4. iaer yan simpelen interest 14. Ib [ wat. gheuen 320. Ib op
5. iaeren? ‘
CONSTRUCTIE.

By aldien deze vijf termijnen int gheuen niet ghedisponcert en waeren als
bouen | zoudemen die alsoo disponeren / ende zegghen [ t' product der twee ierste ter-
mijnen gheeft tmiddel termijn [ wat gheeft het product der twee laetste termijnen?
Dat is 108. Ib (wit zoo veel is t'product vande twee ierste termijnen te weten 27.
met 4) gheuen 14. Ib (dat is tmiddel termijn) wat gheuen 1600? (want sooveel

is t'product vande twee lactste termijné te weten 320 met 5.) Facit 207 lb
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present value, subtracting the interest at the sixteenth penny, amounting to ’—Q b,

so that he gives 15— Ib present value. Thus, because this ﬁ Ib is interest that

is subtracted from the Principal and diminishes the latter, we call it ‘detrlmental
interest.

PROPOSITION 1.

Given the Principal, the time, and the rate of simple and profitable interest:
to find the interest.

NOTE.

It is to be noted that just as’discontinuous proportion. consists of 4 terms, of
which, when three are known, the fourth becomes known therefrom, in the same
way these our propositions on interest also consist of four terms, to wit Principal,
time, rate of interest, and interest, and when three of these terms are known, we
find the unknown fourth term therefrom. That is: from known Principal, time,
and rate of interest we find the interest. In the same way, from known Principal,
-time, and interest we find the rate of interest. In the same way, from known
‘Principal, rate of interest, and interest we find the time. And lastly, from known
time, rate of interest, and interest we find the Principal. All these alterations
depend on the terms in alternate or inverse proportions. But because the term
of the unknown interest (to which the Principal is also frequently desired to be
.added) is sought most frequently in practice, we have based the explanation . of
the propositions on this, although we shall nevertheless give examples depending
on the aforesaid alteration of the terms at the end of these propositions.

EXAMPLE 1.

It is required to know what will be the simple interest of 224 lb in one year
at 12 per cent a year.

PROCEDURE.
From the three given terms the fourth has to be found by the rule of proportion,

putting it as follows: 100 gives 12, what does 224 Ib give? This is'26 22 Ib.

. In the same way it has to be said that when 16 Ib yields one Ib a year, 224
b will yield 14 b a year.

EXAMPLE 2.

27 Ib gives 14 Ib of simple interest in 4 years; what does 320 Ib give in 5 years?

PROCEDURE.

Since these five given terms have not been arranged in the previous way, they
have to be arranged in the following way: the product of the two first terms
gives the middle term; what does the product of the two last terms give? That is:
108 Ib (for that is the product of the two first terms, to wit 27 and 4) gives 14 1b
(that is the middle term); what does 1,600 give (for that is the product of the two

last terms, to wit 320 and 5)? This is 20751 Ib.
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- NOTA: =

*- Dit voorgaende tweede éxempel /°met allen anderen dier ghelijcken (welck van
weghen de 5. termijnen reghel van -vijven ghenoemt worden) moghen ghesolueert
worden door eene operatie in de welcke men ghebruyckt tweemael den reghel der
proportien / maar dese maniere is.corter ende bequaemer.

’

-EXEMPEL.- 3.

Eenen is schuldich contant 224. lb. Oft hy betaelde binnen 4. iaeren alle iaere
het vierendeel / te weten 56. De vraeghe is hoe vele hy ieder iaer betaclen zoude
'.van simpelen interest teghen 12. ten 100. t'siaets.

CONSTRUCTIE

Men zal aenmercken wat Hooft-somme datmen op elck iaer in hande houdt
diemé naer d'ierste conditie in handen niet en zoude ghehouden hebben | ende
vinden alsdan door t'voornoemde ierste exempel dé interest van elcke Hooft-
somme op elck iaer. Als té eynde vat 1erste iaer is d'Hooft-somme 224. Ib. |

diés interest bedraecht voor eé iaer 26 i lb Ten eynde van het tweede iaer (wit
opt ierste iaer een vierendeel van 244. lb betaelt wordt) en zal d’'Hooft-somme
‘maer zijn 168. Ib wiens interest voor een iaer 20 5 1b. Ten eynde va het derde

iaer is d’hooft-somme 112. Ib / wiens interest voor een iaer 13 L 5 lb Té eynde
v het v1erde iaer is d’'Hoft-somme 56. 1b | wiens interest 65 ’8 lb

EXEMPEL 4.

" Eenen ‘is schuldich binnen vier iaeren 224. Ib | te ‘weten: alle iare het vieren-
deel bedragéde 56. Ib. De vraeghe is hoe vele hy zoude moeten betaelen van
simpelen interest teghen 12. ten 100. t’siaers | zoo hy de voors. somme teenemael
betaelde té eynde van de vier iaeren.

CONSTRUCTIE.

-:Men zal aenmercken wat Hooft-sommé datmen op elck iaer in handen houdt |
diemen naer d'ierste conditie in handen niet en zoude ghehouden hebben | ende
rekenen daer af den interest. Alsoo dan want men ten eynde vi het ierste iaer
zoude hebben moeten betaelé naer die conditie 56. 1b | diemen naer dese conditie
niet ghegheuen en heeft | zoudemen ten eynde van het tweede iaer moeten

rekenen den interest van de zelue 56. lb. bedraegende 6 ;g Ib. Ende om dier
gelijcke redenen zoudemen moeten rekenen ten eynde vd het derde iaer interest

van 112. Ib bedraeghende. 13 5 1b. Ende ten eynde van het vierde iaer interest
van 168. Ib bedraeghende 20 Iy = 1b |/ welcke dry sommé van interest bedraeghende

t’saemen 40 5z b is den sunpelen interest diemen ten eynde van de vier iaeren

zoude mocten betaclen.
"Ofte andersins mochtmen soecken proportxonale ghetaelen met de ghene daer
questle af is ende onbekent zijn [ aldus:-
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. NOTE.

The foregoing second example and all similar ones (whlch on account of the
5 terms are called the rule of five), can be solved by an operation in which the
rule of proportion is used twice, but this method is shorter and more convenient.

EXAMPLE 3.

A man owes 224 b i)resent value. If he paid in 4 years, every year -one fourth,
to wit 56 1b, how much simple interest would he pay every year at 12 per cent
a year?

PROCEDURE

It has to be found what Principal oné keeps each year Wthh accordmg to the
first condition one would not have kept, upon which by the aforesaid first example
the interest on each Principal in each year has to be found. For example, at the
‘efid of the first year the Principal is 224 Ib, the-interéest on which in one year

is 26;—2 Ib. At the end of the second year (because in the first year one fourth of
224 b is paid)- the Principal will be only 168 b, the interest on which in one
year is 202—1‘5 ib. At the end of the third year the principal is 112 Ib, the interest

:0n which in one. year-is 13% 'lb. At the end of the fourth year the Principal is
56 1b, the interest on which is 6 %lb.

EXAMPLE 4.

HITEN

A man owes 224 1b to be paid in four years, to wit every year one fourth,
amounting to 56 lb. How much simple interest would he have to pay at 12 per
cent a year if he paid the aforesaid sum at once at the end of the four years?

PROCEDURE. -

It has to be found what Principal one keeps each year which according to the
first condition one would not have kept, and on this the interest has to be
charged. Thus, because at the end of the first year one would have had to pay
56 1b accordmg to that condition, which according to this condition one has not
given, at the end of the second year the iinterest on that 56 lb would have to be

charged amountmg to 618 Ib. And for the same reasons at the end of the third
year iinterest. on 112 lb would have to be charged, amountmg to 13 Ib. And
at the end of the fourth year interest on 168 lb, amoéunting to 20% Ib. These

three sums of interest, amounting together to 4028—5 Ib, are the simple interest

ih‘at would have to be paid at the end of the four years. .
- Or ‘otherwise one might seek numbers proportional to those which' are under
con51derat10n and unknown, as follows: :
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100 gheuen op het ierste iaer 0.
100 gheuen op het tweede iaer 12.
100 gheuen op het derde iaer . 24.
100 gheuen op het vierde iaer 36.
Somme 400. ‘ 72.

Ende segghen daer naer 400. gheuen 72, wat gheuen 224. Ib? Facit als voren
40 = 1b.

NOTA.
De dry volghende exempelen dependeren ex alterna vel inuersa proportione
propositionis. :
EXEMPEL 5.
48. 1b gheuen op 3. iaere van simpelen profijtelicken interest 9. lb. De vraeghe
is teghen hoe veel ten 100. t'siaers dat betaelt is.

CONSTRUCTIE.

Laet de termijnen ghedisponcert worden als int voorgaende exempel gheseyt
is aldus:
48. gheuen op 3. iaer 9. Ib | wat gheuen 100. lb. op iaer? Facit (nae de

Ieeringhe des voorgaenden 2. exempels) 6 % ten 100.

EXEMPEL 6. .

Men begheert te weten hoe langhe 260. Ib loopen zullen teghen 12. ten 100.
t'siaers om te winnen 187. Ib. 4. 8. .

CONSTRUCTIE
Men sal zié wat 260. lb. t’siaers winné | wordt bevonden door d’ierste exempel
31 -5— Ib; daer naer salmen diuideren 187. Ib 4. 8 door 31—15— Ib / gheeft quotum
ende solutie"6. iaeren.
‘EXEMPEL 7.
Eeenen ontfanght 187. Ib 4. 8. voor simpelen interest teghen 12. ten 100. voor
6. iaeré. De vraeghe is wat d’'Hooft-somme was.
CONSTRUCTIE.

Men sal zien wat 100. lb teghen 12. ten hondert winnen op-6. iaer | wordt
bevondé 72. Ib. daer naer salmen segghen 72. comen van 100 / waer van zullen
comen 187. lb. 4. 8? Facit voor solutie 260. Ib.

DEMONSTRATIE.

Ghelijck int ierste exempel hem heeft 100. tot 12 | alsoo heeft hem 224. lb. tot
26 22 = Ib deur de constructie. Ergo 26 lb zijn met dxe ander termijnen propor-
txonaal naer de begheerte. ' :
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100 gives in the first year . 0
100 gives in the second year _ 12
100 gives in the third year 24
100 gives in the fourth year - 36
Sum total 400 ‘ 72

and say thereafter: 400 gives 72; what does 224 b give? This is, as above, 40 = Ib.

NOTE.

The three following examples depend on the propositions of the alternate or
inverse proportnon 1).
. EXAMPLE 5.

48 b gives in 3 years 9 Ib of simple profitable interest. How many per cent
a year does this payment amount to?

PROCEDURE.

Let the terms be disposed as has been said in the foregomg second example,
as follows:

48 gives.in 3 years 9 lb; what does 100 Ib give in a year? This is (according
to the foregoing 2nd example) 614 per cent.

"EXAMPLE 6.
. It is required to know how long 260 Ib has to be put out at interest at 12 per
cent a year to yield 187 Ib 4 sh. 2)

"PROCEDURE.

Find what 260 Ib yields in a year. By the first example this is found to be
1 % Ib. Thereafter divide 187 Ib 4 sh. by 31% Ib. This gives the quoﬁent and
solution: 6 years. _
EXAMPLE 7.

- A man receives 186 1b 4 sh. of simple interest at 12 per cent in 6 years. What
was the Principal?

PROCEDURE.

Find what 100 Ib yields at 12 per cent in 6 years. This is found to be 72 Ib.
Thereafter say: 72 comes from 100; what w1ll 187 Ib 4 sh. come from? The
solution is: 260 Ib. :

S PROOF. ) : :
As in the first example 100 is to 12, thus 224 lb is to 263—2 Ib by the pro-

cedure. Therefore 2622 1b is proportional to.those other terms, as. required.
%5 prop q

Y Ifa:b=c:d thenb:a = d : ¢ is theinverse, a:¢ = b : 4 the alternate proportlon
% 1 pound (lb) = 20 shillings (sh). .
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N

S’gelijcks sal oock zijn de demdstratie va de andere’ exempelen / welcke om de
cortheydt wy achtetlaeten. :

Alsoo dan wesende verclaert Hooft-somme tl]t ende interest reden van simpelen
ende profijtelicken interest is den interest ghevonden: T'welck geproponeert was
alsoo vhedaen te worden.

PROPOSITIE II.

Wesende verclaert Hooft-somme tijdt ende interests reden van sunpelen ende
schadelicken interest: Te vinden wat die gheereet ghelt weerdich is.

. EXEMPEL 1.

Het zijn 300. lb. te betaclen binnen een iaer. De vraeghe is wat die gereedt
ghelt weerdich zijn aftreckende simpelen interest teghen 12. ten hondert t’siaers.

‘CONSTRUCTIE.

Men sal adderen tot 100. zijnen interest 12. maecken t'saemen 112, ‘enide
segghen:

112. worden 100 | wat 300. Ib? Facit 267 % Ib.

EXEMPEL 2.

Het zija 32. Ib te betaelen binnen dry iacren, De vraeghe is wat die ghereedt
weerdich zijn aftreckende den interest teghen den penninck 16.

CONSTRUCTIE.

Men sal adderen tot 16. zijnen interest van dry iaeren / te weten 3. maecken
t'saemen 19, ende segghen :
19. comen van 16. waer af 32. 1b? Facit 2618 1b.

EXEMPEL 3.

Het zijn 250 Ib. te betaelen binnen 6. maenden. De vraeghe is wat die weerdxch
zijn ghereedt ghelt aftreckende teghen den penninck 16. t'siaers. :

NOTA.

De solutie van dese ende derghelijcke questlen (welck ick ook gheappliceert
hebbe totten ghecomponeerden interest daer t'zijnder plaetsen af zal geseyt worden)
want ick die ghevonden hebbe ende by memandt anders en vinde / achte die‘nu
ierstmael wtghegaen te zijne.

CONSTRUCTIE

Men sal zien wat deel de 6. maenden zijn van een iaer | wordt bevonden - daerom
salmen adderen 16. met % eii zegghen; 16? worden 16. wat 250. lb? Facit
242 1b ‘

Item hadden de voor noemde 250. Ib te betaelen. gheweest binnen 3. maendén |
200 zoudemen zegghen (want 3 maendé een vxerendeel iaers is) 16— worden

16. wat 250 1b? Facit 246 2 lb
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The same will also be the. dernonstratxon of the other examples, which we
omlt for brev1ty s sake!

Hence, given the Pr1nc1pal the time, and the rate of sunple and profxtable
interest, the mterest has been found; which had been proposed to be done.

PROPOSITION 11

. Given the Pnnc1pal the time, and the rate’ of simple and detrimental interest:
to find what is the present value

"EXAMPILE 1.
A sum of 300 Ib is to be paid in a year. What is s the present value of thxs
sum, subtracting simple interest at 12 per cent a year?
PROCEDURE. |
Add to 100 its interest of 12, which makes together 112, and say:
112 becomes 100; what does 300 Ib become? This is 267% Ib.

EXAMPI.E 2.
A sum of 32 b is to be paid in three years. What is the present value, sub-
tracting the interest at the 16th penny?
PROCEDURE.

Add to 16 its interest of three years, to wit 3, which makes together 19, and say:
19 comes from 16, what does 32 lb come from? This is 26% Ib.

EXAMPLE 3. .
'A sum of 250 Ib is to' be paid in 6 months.. What is the present value,
subtracting at the 16th penny a year?
NOTE.

The solution of this and similar questions (which I have also applied to
compound interest, which will be discussed in its proper place), because I have.
found it and find it in no one else’s work, 1 deem now to have been published
for the first time. » :

PROCEDURE.

It has to be found what pait 6 months is of one year. This is found to be‘—’—:
Therefore add up 16 and —, and say: 16— becomes 16; what does 250 Ib
become? This is 242“ Ib.

Similatly, if the aforesaxd 250 Ib had had to be paid in 3 months it would
have to be said (because 3 months is one fourth of a year): 16— becomes 16;

what does 250 Ib become? This is 246 = lb
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Ofte hadden de voor noemde 250. Ib. te betaelen gheweest op 1. maendt / zoo
zoudemen zegghen (want 1. mandt is 1 Tii t'siaers) 161—12- worden 16 | wat 250. 1b?
Ofte hadden de voor noemde 250. Ib. te betdelen gheweest op 7. weken / zoo
zoudemen zegghen (want 7. weken is ‘57‘2 t'siaers) 16 §7§ worden 16. wat 250. Ib?

Ofte hadden de voornoemde 250. lb. te betaclen gheweest op 134 daghen | zoo

zoudemen zegghen (want 134. daghen zijn 3% t'siaers) 1612 worden 16. wat

365 365
250. Ib?
Alsoo dat men in zulcke questien altijt moet zien wat deel den gheproponeerdé
tijdt is van het iaer ende voort als bouen.

EXEMPEL 4.

Het zijn 320. lb. te betaclen binnen 3. iaeren efi 3. maenden. De vraeghe is
wat die weerdich zijn ghereedt ghelt aftreckende teghen dé penninck 16. t'siaers
simpelen interest. :

CONSTRUCTIE.

kS
%

iaeren) maecké t'saemen 19% | ende segghen / 197:— comen van 16. waer af 320. 1b?
facit 265 22 Ib. '

Men sal tot 16. adderen zijnen interest van 3 1— Ib. (3 lb/' van weghen 3 %

NOTA.

§'ghelijcks zal oock zijn d'operatie in alle andere deelen des iaers bouen eenighe
gheheele iaeren | als lichtelick te mercken is wt t'voorgaende exempel.

EXEMPEL s.

Het zyn 230. 1b. te betaelen ten eynde van 5. iaeren. De vraeghe is wat die
ghereedt weerdich zijn aftreckende in zulcken reden als hen heeft 23. Hooft-
somme tot simpelen interest 6. efl dat van 3. iaeren.

CONSTRUCTIE.

Men sal ten iersten sien wat 6. lb. interest van 3. iaeren bedraeghen op 1. iaer /
ende wordt bevonden 2. lb. Alsoo dan desen interest is van 2. ten 23. t'siaers |
waer deur de werckinghe ghelijck zal zijn de voorgaende des 2. exemipels deser
propositien aldus: Men sal adderen tot 23. sijnen interest van 5. iaeren [ te weten
10. 1b. maecken t'saemen 33. Ib. ende segghen 33. worden 23. wat 230. lb? Facit

voor solutie 160 ;—g 1b.

EXEMPEL 6.

Eenen is schuldich 600. Ib. te betaelen al t'saemen ten eynde van vier iaeren |
ende veraccordeert met zijn crediteur die te betaelen in 4. payementen '/ te weten
ten eynde van het ierste iaer een vieré deel | het tweede iaer noch een vieréndeel |
het derde iaer noch een vierendeel | ende t'vierde iaer t'laetste vierendeel [ midts
aftreckende simpelen interest teghen 12. ten 100. t’siaers.
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If the aforesaid 250 1b had had to be paid in 1 month, it would have to be

said (because 1 month is one twelfth of a year) 16—— becomes 16; what. does

'250 lb become?
~If the aforesaid 250 lb had. had to be pald in 7 Weeks it would have to be
sald (because 7 weeks i is 5 of a year); 16—— becomes 16; what does 250 Ib bécome?
" If the aforesaid 250 lb had had o be pald in 134 days, it wotild have to be said
3 65 ogé‘ becomes 16 what does 250°1b become’

So that'in such questions it has always 'to be found what part of a year is the
proposed time, and further a$ above.

(because 134 days is 134 of a year): 16

EXAMPLE 4.

A sum of 320 Ib is to be paid in 3 years and 3 months. What is the present
value, substracting simple interest at the 16th penny a year?

PROCEDURE

“Add-to 16 its interest of 3— 1b (3 lb on account of 3—— years) which

:vmakes together 19 , and, say: 19— comes from 16; what does .320 lb ‘come
from? This is 265% b e
.. % . . .: NOTE - '

~The 'ame will also’ be ‘the operation ‘for all other parts of a year ‘over-and
.above t} }e,whole,vyears, as is easily perceived from -the.foregoing example. .

o . ., EXAMPLES. . . a
A sut, \of 230 lb is to- be paid at the end of 5 years. What is the present

_vva_lue of \ 'is sum, subtractmg in-the; ratio of 23 (Prmapal) to 6 (s1rnp1e mterest)
“stich for %' yea.rs> '

ST .

k‘ PROCEDURE

A SN IV R

First it la.s to be found what 6 lb of mterest for 3 years amounts ‘to in
“Iyeafs thi¢ is found -to be -2'Ib. This' iritcrest: is -therefore- 2. per 23 yef, so
“:that-the off ration'will be similar'to the foregoing one. of the 2nd example’of ‘the
present pr, position, as follows: Add to 23 its interest for 5 years, to wit 10:Ib,
which mag‘ ,es together 33 Ib, and say: 33 becomes 23, what does 230 Ib become?

The soly’ion is 16052 Ib.
f ' EXAMPLE 6.

A nan owes 600 Ib, the whole to be paid at the end of four years, and he
agrees with his creditor to pay them in 4 payments, to wit at the end of the
flrst .year one fourth, the second year again one fourth, the third year again
one fourth and the fourth year the last one fourth, subtracting simple interest
at/ 12 per cent a year.

4
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NOTA.

Ick hebbe in dit exempel ghenomen de zelfde somme ende questie die Jan
Trenchant heeft int 3. boeck zijnder Arith. cap. 9. art. 6. op dat ick te claerder
zoude toonen de differentie ouer zulcken questie van zijne solutie ende de mijne.
Is dan te weten dat Trenchandt ondersoeckt wat dese 600. lb. ghereedt weerdich

zijn | wordt bevondé 508 % Ib. welcks vierendeel als 12757§ Ib. Hy zeght te wesen
dat men op elck der vier iaeren zoude moeten betaelen,

Maer ick zegghe ter contrarien gheen questie te wesen van vier betaelinghen van
het ghene de 600. Ib. ghereedt weerdich zijn | maer van vier betaelinghen der
600. 1b. zeluer. Dit is soo vecl als oft den debiteur totten crediteur zeyde: De 600.
Ib. die ick v schuldich ben teenemael ten eynde vi vier iaeren | de zelfde zal ick
v betaelen in vier payementen [ te weten alle iaere het vierendeel der zeluer | als
150. lb. midts aftreckende op elcke betaclinge simpelen interest teghen 12. ten
100. t'siaers. Twelck wesende den sin deser questien volght daer wt een con-
structie als volght. '

CONSTRUCTIE.

Men zal aenmercken wat penningen dat men naer dese conditie verschiet diemé
naer d’ierste conditie niet en soude verschoté hebbé. INu dan wantmen naer dese
conditie binné eé iaer betaelt t'vierédeel der sommen bedraeghende 150. Ib. midts
aftreckende | etc. diemen naer d'ierste conditie binnen 3. iaeren daer naer ierst
zoude moeten betaelen | volgt daer wt dat men zien zal wat 105. Ib. te betaelen
in 3. iaeren weerdich zijn ghereet | wordt bevonden door het 2. exempel deser

propositien 11()]5—7 Ib. voor d’ierste paye. Ende om der ghelijcke redenen salmen
bevinden 150. lb. op 2. iaeré weerdich te zijne ghereet 120 g% Ib. voor de tweede

paye. ,
Ende om der ghelijcke redenen zalmen bevindé 150. lb. op 1. iaer weerdich

te zijne 133 %—i lb. voor de detrde paye. v
Ende want de laetste paye op zulcken conditie betaclt wordt als d'ierste conditie
was [ en zal die winnen noch verliesen | maer zal zijn van 150. 1b.

EXEMPEL 7.

Het zijn 324. Ib. te-betaclen binnen 6. iaeren [ te weté 54. Ib. t'siaers. Vraeghe is
wat de zelue weerdich zijn ghereedt ghelt | aftreckende simpelen interest teghen
12. ten 100.
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NOTE 1).

In this example I have taken the same sum and’question that Jan Trenchant
has in the 3rd book of his Arithmetic, chapter 9, section 6, in order that I might
show all the more clearly the difference concerning this question between his
solution and mine. It is to be noted that Trenchant finds what is the present

value of this 600 1b. This is found to be 5082—3 Ib, the fourth part of which, viz.

1275—79 Ib, he says is the amount that would have to be paid in each of the

four years.

But I say on the contrary that there is no question of four payments of the
present value of the 600 Ib, but of four payments of the 600 lb itself. This is
as much as if the debtor said to the creditor: I will pay to you the whole of the
600 1b I owe you at the end of four years in four payments, to wit every year
one fourth of it, 7.e. 150 Ib, subtracting from each payment simple interest at
12 per cent a year. This being the meamng of this question, the following
procedure follows therefrom.

PROCEDURE.

It has to be found what money one disburses on this condition that one would
not have disbursed on the first condition. Thus because on this condition in a
year one fourth of the sum is paid, amounting to 150 lb, subtracting etc., which
on the first condition would not have to be paid until 3 years thereafter, it follows
that it has to be found what is the present value of 105 Ib to be paid in 3 years.

This is found by the 2nd example of the present proposition to be 1101‘17 Ib
for the first payment. And for the same reasons the present value of 150 Ib
to be paid in 2 years will be found to be 120%‘1—) Ib, for the second payment.

And for the same reasons the present value of 150 Ib to be paid in 1 year will be
found to be 133:_3 Ib, for the third payment.

And because the last payment is made on the same condition as the first,
this will neither gain nor lose, but will be 150 lb.

EXAMPLE 7.

A sum of 324 b is to be paid in 6 years, to wit 54 b a year. What is the
present value of this sum, subtracting simple interest at 12 per cent?

1) See the Introduction, p. 15
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CONSTRUCTIE.
. Men zal soecken proportionale ghetalen met;de ghene daer questie af is aldus.
100 ‘comen voof 1 jaer *van = - - - - 112,
100 tomen voor 2 'iaeren van PR 124, -
100 comen voor 3 iaeten van~ = ¢ 136, -
100 comen .voor 4 iaeren van ) . . 148. -
100 comen voor 5 iacren van 160.
" 100 comen voor G iaeren van o ; 172.
Some. 600. o ! . Somme 852.

" Daer naer segt men 852. zijn ghereedt weerdlch 600 wat’ zullen ghereedt

weerdich zijn 324 1b? Facit 228 lb ende soo veel is de voornoemde somme

ghereedt weerdich.
EXEMPEL 8.

. Eenen is schuldich te betaelen binnen 3.iacren 260. Ib. en binné 6. iaeren daer
naer noch' 420. Ib. De vrieghe 'is wat die t'saemen ghereedt weerdich zijn. Af
'treckende sunpelen mterest ‘teghen’ 12 ten 100. t s1aers -

CONSTRUCTIE
. De 260. lb Zullen Ohereedt weerdich zqn naer het tweede exepel deser’ prop-
191 3 1b. en de 420 lb Zullen ghereedt weerdlch zqn 201 Ib. nu dan ghe-
addeert 191 3 lb rnet 201 1—3 lb maecken tsaernen 393 221; ende 500 veel is alle
de schuldt ghereedt weerd1ch o '

EXEMPEL 9.

" Eenesy is schuldich 200. :Ib. te betaelen binnen 5..iaeren. De vraeghe.is wat' die
weerdich zijn binnen 2. iaeré rekenende’.simpelen .interest teghen 10: ten- 100:
t'siaers.

I

CONSTRUCT IE

Men zal Zien Wat de 200. 1b: weerdlch zijn- gereedt door het 2; exempel deser
prop. wordt bevondé 133 ?lb. Daer naer salmen sien wat 133? Ib. gereedt weer-

dich zijn binnen 2. iaeren naer de leeringhe der ierster prop. wordt bevonden
160. Ib. ende zoo veel zijn die 200. lb. weerdich binnen 2. iaeren.

ANDERE MANIERE.

Ofte andersins ende lichter machmé doen aldus: men sal zien wat 100. 1b. weer-
dich zijn op 5. iacren [ wordt bevonden 150. Ib. Insghelijcks wat 100. weert zijn
op 2. iaeren wordt bevonden 120. Daer nac zalmen segghen 150. gheuen 120. wat
200 Ib? Facit als voren 160. Ib. e i o
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PROCEDURE 1).
- -Find numbers proportional. to. those, under consxderanon -as; follows. ... |
: . 100 becomes.in 1 year .. . .. . o 41120
'~ 100 becomes in.2 years .. : a. ey LT e ‘124 o
100 becomes 'in 3 years A 136
100 becomes in 4 years :: :... ;. 148
100 becomes in 5 years : : 160 7
100 becomes i "6 'years *- - T e oo e ~~':I72-" ny
Total- 600 V o 7 L ' Total 852

Thereafter say: the present value of 852 is 600; what ‘will :be the present
value of 324 Ib? This is 228ﬂ Ib, and this is the present value of the afore-
said sum. S ‘
R -EXAMPLE ‘8. .

A man owes 260 b, to be paid in-3 jéars, and”6 yéats later 420 1b more.
What is the. present value of. these two sums together, subtracting simple interest
at 12 per cent a year?

" PROCEDURE, B
The present value' of the 260 Ib, accordmg to the second example of the
present proposition, will be 191ﬁ Ib, and 'the present value of the 420 Ib will
be ZOIL2 1b. Now when 191i Ibiand 20'113 15 are added together, ‘this makes

393 2% and this is the present value of the whole debt.

221 ’

"EXAMPLE 9.

A man-owes 200 1b, to be paid in 5 years. What is their value in 2-years,
charging simple interest at 10 per cent a year?

PROCEDURE 2).

-Find what is the present value .of the 200 lb; by the 2nd example of the
present proposition, this is found to be 133? Ib." Thereafter find what the

present value of 1331— Ib will be worth in 2 years; according to the first

proposition this is found to be 160 1b, and this is the value of that 200 1b

in 2 years.
OTHER METHOD.

Or in another and easier way one can proceed as follows: Find what 100 1b is

1} This solution with 6 payments of 112, 124, 136, 148, 160, 172 does not produce
an annuity of constant value. Stevin found this out and gave a correct solution in the
French edition of 1585 and the second Dutch edition of 1590 (SeeSupplement, p. 113).

%) This solution was changed into another one in the editions of 1585 and 1590. (See
Supplement p. 115).
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EXEMPEL 10.

Eenen is schuldich te betaelen binnen 3. iaeren 420. Ib. eft binnen 6. iaere
daer naer noch 560. Ib. De vraeghe is wat dese partijen weert zijn te betaelen
t'saemen op 2. iacren rekenende simpelé interest teghen 10. ten 100. t'siaers.

CONSTRUCTIE.

Men sal zien wat deze partijen t'saemen weerdich zijn ghereedt door het 8.

exempel deser prop. wordt bevonden 617 % 1b. Daer naer salmen sien wat de

zelue ghereedt [ weert zijn binnen 2. iaeren | wordt bevonden door d'ierste pro-

o . 93
positie voor solutie 741 ) 1b.

ANDERE MANIERE.
Ofte andersins machmen zien wat 420. Ib. op 3. iaeren weerdich zijn op 2.
iaeren | wordt bevonden door het 9. exempel deser propositien 387 19—3 Ib.
Ende inder seluer voeghen worden de 560. lb: op twee iaeren weerdich be-
vonden 353:—3 Ib. welcke twee sommen als 387113 met 353 g maecken t’saemen

voor solutie als voren 741 29—437 1b.

NOTA.

De volghende exempelen dependeren ex alterna wvel inversa proportione der
propositien

EXEMPEL 11.
Voor 500. 1b. te betaelen ten eynde van 5. iaeren ontfangtmen ghereedt 333% Ib.
De vraeghe is teghen hoe vele ten 100. simpelen interest dat afghetrocken is.
CONSTRUCTIE.

Men sal segghen 333 %lb. comen van 500, Ib. waer van 1002 Facit 150. van de

zelue zalmé trecken 100. rest 50. welcke ghediuideert door 5. iaeren gheeft quotum
10. Ergo teghen 10. ten 100. wasser afghetrocken.
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worth in 5 years; this is found to be 150 Ib. In the same way 100 Ib is found
to be worth 120 in 2 years: Thereafter say: 150 gives 120; what does 200 lb give?
This, as above, is 160 1b.

EXAMPLE 10.
A man owes 420 Ib to be paid in 3 years, and 6 years later 560 Ib more. What

will these sums be worth, if paid together after 2 years, charging simple interest
at 10 per cent a year?

PROCEDURE 1).

Find what is the present value of these sums together; by the 8th example of
. ;% Ib. Thereafter find what the present
value of these sums will be worth in 2 years. The solution, by the first propo-
sition, is found to be 741 2% Ib.

this proposition this. is found to be 617

%7
OTHER METHOD.
Or in another way one can sce what 420 Ib to be paid in 3 years will be worth
in 2 years; by the 9th example of the present proposition, this is found to be
387 2 Ib. ‘

And in the same way the 560-1b is found to be worth 353% Ib in two yeats,

and -these two sums, viz. 387% and 353:—2,

93
above, 741 87 1b.

make together for the solution, as

NOTE.

The following cxamples depend on the propositions of the alternate or inverse
proportion.

EXAMPLE 11.

For 500 Ib to be paid at the end of 5 years, the present value of 333% Ib is

received. How many per cent of simple interest has been subtracted?
PROCEDURE -

This has to be said as follows: 353% Ib comes from 500 lb; what does 100

come from? This is 150. From this, subtract .100. The remainder is 50. When
this is divided by 5 years, this gives the quotient 10. Therefore the interest sub-
tracted had been charged at 10 per cent.

1) This solution was changed into another one in the editions of 1585 and 1590 (See
Supplement, p, 116). The examples ¢ and 10, as shown in the Introduction (p. 20), bappen .
to have more than one form of solution. Both the solutions of 1582 and 1590 could be
accepted at present.

-55-




50°

EXEMPEL 12.

Voor 400. Ib. ontfangtmen ghereedt 250. Ib. aftreckende sxmpelen mterest;
teghen 10. ten 100. t'siaers. De vraeghe is voor hoe langhe tijdt afgetrocken is."

CONSTRUCTIE.

Men sal segghe'n 250. 1b. comen van 400. Ib. waer van 100? Facit 160. Ib. van
de zelue zalmen trecken 100. rest 60. welck ghediuideert door 10. (10..van weghen
10. ten 100.) gheeft quotum 6. Ergo voor 6. iaeren wasser afghetrocken. -

EXEMPEL 13,

N

Eenen is schuldich binnen 3. iaeren 420. lb. ende binnen 6. iaeren daer naer
noch 560, Ib. De vraeghe is wat tijdt dese partijen t'sacmen verschijnen zullen |
rekenende den sxmpelen interest teghen 10. ten 100. t'siaers.

' CONSTRUCTIE.

Men sal zien wat dese twee sommen t'saecmen ghereedt weerdich zijn | wordt

bevonden door het 8. exempel deser prop: 617 ;2; Ib. Daer naer salmen sien door

201
247

100. t’siaers tot zy’ weerdich zijn 980. Ib. (welck de somme zijn van 420. Ib. ende

5601 1b.) ofte (dat tzelfde 15) tot zij ghewonnen hebben 362 28 247 Ib. Facit voor

het 6. exempel der ierster prop. Hoe langhe 617 22 Ib. loopen zullen tegé 10.:té

1059
solutie 6 >3 To6% iaeren.

EXEMPEL 14.

Eenen ontfangt 666 = 2 Ib. ende hem hadde afgetrocken gheweest simpelen in-
terest teghen 8. ten 100 t'siaers voor 10. iacren. De vracghe is wat d’Hooft-
somme was. :

CONSTRUCTIE.

Men zal adderen tot 100. zijnen interest van 10. iaeren comt t’saemen 180.

segghende 100. comen van 180. waer van 666%1b? Facit d’Hooft-somme 1200. 1b.

DEMONSTRATIE.
Aenghesien int jerste exempel deser propositien gheseyt is 300. Ib. te betaclen
op een iaer | weerdich te zijne ghereedt ghelt 267% lb. Aftreckende simpe'len

interest teghen 12. ten 100. t'siaers / volght daer wt dat in dien men die 267% Ib

terstont op interest leyde te weten alsvoren teghen simpeélen interest van 12. ten
hondert t'siaers | dat de zelue Hooft-somme met haeren interest (zoo d’operatie
goedt is) sullen moeten t'saemen bedraeghen ten eynde van den iaere 300. Ib.
Alsoo dan die rekenende naer de leeringhe des iersten exempels der ierster pro-

positien sal bedraeghen 32% Ib. welck geaddeert tot de 267—,(;- Ib. maecken t’saemen

de voornoemde 300. Ib. waer wt besloten wordt de constructie 'goedt te zijne.
Sghelijcks zal oock zijn de demonstratie van d’ander exempelen deser propositien |
welck wij om de cortheydt achter lacten. Alsoo dan wesende verclaert Hooft-
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e o EXAMPLEAL2. 0 e w sl e

" For 400 1b ‘the present value of 250 Ib i§ receivéd, subtractmg srmple mterest
at 10 per cent a year. For what time has interest been subtracted?

.;PROCEDURE: " -

“This, has.to_be:said as. follows:.250.1b- comes_from .400.lb; what does 100 come
from? This is_160 Ib:. From this, subtract .100.The itemainder is. 60..When this
is divided by 10 (10 on account of 10 per cent), the quotient is 6. Therefotre
interest for 6 years has been subtracted. ., |

EXAMPLE 13

A ‘mafi owes 420 lb to be pald in'3 years and 6 years' later 560 lb morei- At
what time' will these sums. together:appear, charging: srrnple mterest at 10"per cent
ayear) H ‘.,"'") LT the L TT2 "l,-' li_;" “,..’.x.'iax (e b 1 [T NS

Al L DTN T b ST (PRSPPI | S A L
T S R PROCEDURE .
Frnd what is the present Va.lue of ithesé' two sums together By the-8th- exarnple

of the present proposmon th1s is found to be 617;2; lb Thereafter frnd by the

6th example of the first - -proposition “how: long 61720; lb has to be put-out it

e

M Ut b

interest at 10 per cent a year untiliitsi value is 980-1b-(which is the sum of 420 Ib
and 560 1Ib).or (whrch is the same) until it has ylelded 362 el lb The solutlon
1059 . RS P v a
is 6 p5gs. years. L LT L S
: Tt EXAMPLE 14 :
A man recelves 666 = 2 1b and the sxmple mterest at 8 per cent a year had been
subtracted for 10 years What was the PrrncrpaP _
... ... . 'PROCEDURE. Ceio e
Add to ‘100 its- mterest of 10 years whnch makes together 180, and say: 100
comes from 180; what does 666 Ib come- from’ “The’ Pr1nc1pal is 1,200 Ib..

PROOF.
Since it has been said in.the:first.example'of the present proposition that the
present valueof 300 Ib, to b'e' paid in dne year is 2673' Ib, snbtractihg‘sir'nple
interest at 12 per cent 2. year, it follows that. if thlS 267— Ib ‘were at once put

out at interest, to wit as above at srmple interest of 12" per cent a year the said
Principal with its interest (if the operatron is ‘correct) will "have to ‘amount to-
gether, at the end of the year, to 300 Ib. This then bemg charged according to

the first example of the frrst proposmon it wrlI amount to 32-— Ib, and, when
this is added to the 267%~1b, it makes together the aforesaid 300 Ib, from which

it is concluded that the procedure is correct.-The same will also be the demon-
stration of the ‘other examples of the present: proposition, which we omit-for
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somme tijdt ende interests reden van simpelen ende schadelicken interest / heb-
ben wy ghevonden wat die ghereedt weerdich is | t'welck gheproponeert was alsoo
ghedaen te worden.

PROPOSITION III.

Wesende verclaert Hooft-somme tijdt ende interests reden van ghecomponeer-
den profijtelicken interest: Te vindé wat d’Hooft-somme met haren interest be-
draecht.

NOTA.

Tot de solutie van de exempelen deser propositien zijn ons van noode de ta-
felen daer voren af gheseyt is / waer deur zullen hier beschrijuen verscheyden
tafelen zoo vele als inde practijcke ghemeynlick noodich vallen | te weten 16.
tafelen [ al waer altijdt c‘omparatie gheschiet van den interest teghen t'hondert |
welcker tafelen ierst zijn zal van een ten 100. de tweede van twee ten 100. ende
zoo voort tot de 16. tafel | welcke zijn zal v 16. ten 100. Bouen dien sullen wy
beschrijuen acht tafelen | al waer comparatie geschiet van verscheyden Hooft-
sommen tot interest altijdt 1. welcker tafelen ierste zijn zal van den penninck 15.
de tweede van den penninck 16. ende soo voorts tot den penninck 22. ende zul-
len dese tafelen altemael diené tot 30. iaecren ofte termijnen.

CONSTRUCTIE DER TAFELEN.

Alsoo dan om te comen tot de constructie deser tafelen | zegghe ick in de zelue

niet anders ghesocht te worden dan proportionale ghetaclen met de gene daer
questie af is. Om de welcke te vinden soo salmen ten iersten nemen eenich groot
getal (welck wy noemen den wortel der tafelen) waer af d’ierste cijffer-letter sy
1. ende de resterende altemael 0. ick hebbe tot dese tafelen ghenomen (hoe wel
mé meer ofte min nemen mach) 10000000. Nu dan willende maecken een tafel
teghen een ten 100. ghelijck de volghende ierste is / salmen den voornoem-
den wortel 10000000. multipliceré met d’Hooft-somme 100. t'productum is
1000000000. de zelfde zalmen diuideré deur d’'Hooft-somme met haeren interest
daer toeghedaen | te weten door 101. (want 100. is gheproponeerde Hooft-somme
ende 1 den interest) quotus zal zijn 9900990. dienende voor d'ierste iaer ofte
termijn.
1
101
om datse minder is dan een half | Maer als zulcken reste meerder is dan een half |
soo salmen (ghelijck in fabula sinuum efi andere meer de ghebruyck is) die ver-
lacten ende daer voren de gheheele ghetaelen van de quotus van een vermeerde-
ren | want alsoo blijft men altijdt naerder bij het begheerde. Nu dan om te vinden
t'ghetal des tweeden iaers | salmen de 9900990. wederom multipliceren met 100.
gheeft productum 990099000. welck men wederom zal diuideren door 101.
quotus zal zijn 9802960. voor het tweede iaer.

Alsoo oock om te vinden t’ghetal van het derde iaer salmé de 9802960. weder-
om multipliceré met 100. geeft producti 980296000. welck mé wederd sal diuide-

Aengaende de reste dieder naer de diuisie blijft als die laetmé verloren

ren door 101. quotus sal zijn 9705900. Maer ouermidts de reste van % hier

meerder is dan een half | zoo salmen om redenen alsvoré de laetste letter des
quotus van 1. vermeerderen / stellende aldus 9705901. voor het derde termijn |
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brevity’s sake. Hence, given the Principal, the time, and the rate of simple and
detrimental interest, we have found what is the present value of this, which it

had been proposed to do.

PROPOSITION HI.

Given the Principal, time, and rate of compound profitable interest: to find
what the Principal with its interest amounts to.

NOTE.

For the solution of the examples of this proposition we require the tables that
have been referred to above. Therefore we will here describe different tables,
as many as are usually necessary in practice, to wit 16 tables, where the interest
is always referred to ‘one hundred, the first of which tables will be of one per
cent, the second of two per cent, and so on to the 16th table, which will be of
16 per cent. In addition we will describe eight tables where different Principals
are always referred to an interest of 1, the first of which tables will be of the
15th penny, the second of the 16th penny, and so on to the 22nd penny, and
all these tables will serve for 30 years or terms.

CONSTRUCTION OF THE TABLES.

To come therefore to the construction of these tables, I say that nothing else
is sought in them but numbers proportional to. those under consideration. In
order to find these, first take some large number (which we call the root of
the tables), of which let the first digit be 1 and the remaining all 0. For the
present tables I have taken (though one can take more or less) 10,000,000. If it
1s now required to make a table at one per cent, as is the following—first—table,
multiply the aforesaid root 10,000,000 by the Principal of 100. The product is
©1,000,000,000. Divide this by the Principal plus its. interest, to wit by 101 (for
100 is the proposed Principal and 1.the mterest) The quotient will be 9,900,990,
serving for the first year or term.

As regards the remainder that is left after the division, viz. this is neglect-

101 ’
ted, because it is less than one half. But if this remainder is more than one half,
omit it (as is the custom in sine tables and others) and instead add one to the
whole numbers of the quotient, for thus we always keep closer to the required
value. In order to find the number for the second year, multiply the 9,900,990
again by 100. This gives the product 990,099,000, which divide by 101. The
quotient will be 9,802,960 for the second year.

Thus also, in order to find the number of the third year, multiply the 9,802,960
again by 100. This gives the product 980,296,000, which divide again by 101.

The quotient will be 9,705,900. But since the remainder, v:z. %), is here more

than one half, for the reasons given above add one to the last digit of the quotient,
thus taking 9,705,901 for the third term, and so on with the other terms, which
have been continued to 30 in our tables,
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ende alsoo voort mét d'andere’ terml)nen | welcké in"onse tafelen tot 30. gh‘eL
continueert zijn. :

S'ghelijcks zal oock zijn de constructie van alle die a.ndere tafelé | want daer

wy in de ierste tafel altijdt multlphceren met 100. ende diuideren door 101. alsoo
sullé wy in de tweede tafel (welcke'is van 2. ten 100.) altijdt multipliceren met
100. ende diuideren door 102. ende in de derde tafel altijt multipliceren met 100.
ende diuideren door 103. ende soo voort in d’andere. Item de constructie der
tafele van den pennmck 15. is de voorseyde oock gelijck | want men multipliceert
hier altijdt met 15. efi men diuideert door 16. (te weten door 15. gheproponeerde
Hooft-somme ende daer toe haeren interest 1.) Alsoo oock in de tafel van den
penninck 16. multipliceert men altl]dt met 16. ende men diuideert door 17. ende
200 voorts met d’andere.
. Deze tafelen alsoo ghemaeckt voor eemghe iaeren worter by elcke tafel noch
een columne gestelt | welcke dienen zal tot ghecomponeerdé interest van par-
tijen die in vervolghende iacren te betaclen zijn elck iaer euen veel | ghelijck
d’exempelen daer -af t'haerder plaetsen zullen ghegheuen worden / welcker. co-
lumnen constructie. aldus is:

Men zal (tot de constructie deser colummen der tafel van 1. ten 100.) de
9900990. staende neuen d'ierste iaer ofte termijn noch eenmael stellen neuen
t'voornoemde ierste termijn | daer naer salmen adderen de twee sommen respon-
deréde op de twee ierste jaeren als 9900990. met 9802960. bedraeghen t’saemen
19703950. die salmen stellen neuen het tweede iaer. Daer naer salmen adderé. de
dry sommen responderende op de dry ierste iaeren | bedraeghen t’saemé 29409851.
ende soo voorts totten eynde. Soo dat t'laetste ghetal deser laetster columnen
258077051. sal sijn de somme van alde ghetaelen der voorgaende columne.

In der selier voeghen salmé oock tot alle d’andere tafelen | elck zoodaenighe
laetste columne maken. Soo dat elck deser tafelen zal hebben dry columnen: D’ierste
columne beteeckenéde iaeren | ende d’ander twee dienende tot solutlen van questxen /
als int volghende bh]cken zal.

TAFELEN VAN INTEREST.
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The same will also be the construction of all the other tables, for while in the
first table we always multiply by 100 and divide by 101, thus in the second
table (which is of 2 per cent) we will always multiply by 100 and divide by 102,
and in the third table we will always multiply by 100 and divide by 103, and
so on in the others. In the same way the construction of the table of the 15th
penny is also similar to the aforesaid one, for here we always multiply by 15
and divide by 16 (to wit by 15—the proposed Principal—plus its interest of 1).
Thus also in the table of the 16th penny we always multiply by 16 and divide
by 17, and so on with the others.

After these tables have thus been made for a number of years, to each table is
added another column, which is to serve for compound interest on sums that
are to be paid in successive years, every year the same amount, as the examples
thereof will be given in due place, the construction of which column is as follows:

Put the 9,900,990 opposite the first year or term (for the construction of this .
‘column of the table of 1 per cent) once more opposite the aforesaid first term;
thereafter add up the two sums corresponding to the two first years, viz. 9,900,990
and 9,802,960, which together amount to 19,703,950. Put this number opposite
the second year. Thereafter add up the three sums corresponding to the three
first years; these amount together to 29,409,851, And so on to the end, so that
the last number of this last column, 258,077, 051 will be the sum of all the
numbers of the preceding column.

In the same way such a last column also has.to bé added to each of the other
tables, so that each of these tables shall have three columns, the first column
demgnatmg the years: and the other two servmg for the solution of certain
questions, as will appear in the sequel.

TABLES OF INTEREST
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V0N AW

Tafel van Interest van

1. ten 100.

9900990.
9802960.
9705901.
9609803.
9514656.
9420451.
9327179.
9234831,
9143397.
9052868.
8963236.
8874491.
8786625.
8699629
8613494.
8528212,
8443774.
8360172.
8277398.
8195444.
8114301.
8033961.
7954417.
7875660.
7797683.
7720478.
7644038.
7568354,
7493420.
7419228,
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9900990.
19703950.
29409851,
39019654.
48534310.
57954761.
67281940.
76516771,
85660168.
947130306.

103676272.
112550763.
121337388.
130037017
138650511.
147178723
155622497.
163982669.
172260067
180455511.
188569812.
196603773,
204558190,
212433850.
220231533,
227952011.
235596049.
243164403,
250657823.
258077051.
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Tafel van interest van
2. ten 100,

9803922.
9611688.
9423244,
9238455.
9057309.
8879715.
8705603,
8534905.
8367554,
8203484.
8042631.
7884932,
7730325,
7578750.
7430147,
7284458.
7141625.
7001593.
6864307.
6729713,
6597758.
6468390.
6341559,
6217215.
6095309. . .
5975793.
5858621.
5743746,
5631124.
5520710.
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9803922,
19415610.
28838834.
38077289.
47134598.
56014313.
64719916.
73254821,
81622375.
89825859.
97868490.

105753422

113483747.
121062497.
128492644.
135777102

142918727.
149920320.
156784627

163514340.
170112098.
176580488.
182922074,
189139262

195234571.
201210364.
207068985.
212812731,
218443855,
223964565.

57




-58

NN N
W=

.

[ e el e e
WO NV RO
(. . ".

N0 0N GV A =

N =
S0

NN R
i NN o

;

W N
R

‘Tafel van interest van

3. ten 100.

9708738.
9425959.

" 9151417.

" 8884871.

" 8626088.

o

~8374843.
8130916
© 7894093,

7664168.

" 7440940.

7224214,
7013800.

" 6809515.

6611180.
6418621.

" 6231671,
*- 6050166.

- 5873948
| 15702862,

5536759.
5375494.

©5218926.
© 5066918.

4919338. .

"4776056
4636948,

4501891.

o 4370768, A
" 4243464,
“+'4119868.

-64 -

7 9708738,

19134697.
28286114.

~ 37170985.

"45797073.
$4171916.
62302832.
1 70196925,

~ 77861093.
" 85302033.

© 92526247.
199540047.

106349562,

112960742.
119379363.

1 125611034.

131661200.
"137535148.
143238010.

. 148774769.

154150263..
159369189.
164436107.
169355445.
174131501.
'178768449.

- 183270340.
" 187641108.
v 191884572,
1 196004440..




WO NV W

Tafel van interest van

4. ten 100..
9615385. 9615385.
9245562. 18860947.
8889963, 27750910.
8548041. 36298951.
8219270. 44518221.
7903144, 52421365.
7599177. 60020542,
7306901. 67327443,
7025866. 74353309.
6755640. 81108949.
6495808. 87604757.
6245969. 93850726.
6005739. 99856465.
5774749. 105631214,
5552643, 111183857.
5339080. 116522937.
5133731, 121656668.
4936280. 126592948,
4746423, 131339371.
4563868. 135903239, -
4388335, 140291574.
4219553, 144511127,
4057262. 148568389.
3901213. 152469602.
3751166. 156220768.
3606890. 159827658."
3468163. 163295821,
3334772, . 166630593,
3206512. 169837105.
3083185. 172920290.

-65 -
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Tafel van interest van

5. ten 100.

9523810.
9070295.
8638376.
8227025.
7835262.
7462154.
7106813,
6768393,
6446089.
6139132.
5846792
5568373.
5303212.
5050678.
4810170.
4581114.
4362966.
4155206.
3957339.
3768894.
3589423,
3418498.
3255712.
3100678.
2953027,

' 2812407.

2678483.
2550936.
2429463.
2313774.

- 66 -

9523810.
18594105.
27232481.
35459506.
43294768.
50756922,
57863735.
64632128.
71078217.
77217349.
83064141.
88632514.
93935726.
98986404.

103796574.
108377688.
112740654,

116895860.
120853199.

124622093.
128211516.
131630014.-
134885726.
137986404.

140939431.
143751838.
146430321,
148981257

151410720.
153724494.
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Tafel van interest van

1741101,

6. ten 100.

9433962, 9433962
8899964. 18333926.
8396192. 26730118.
7920936. 34651054.
7472581. 42123635,
7049605. 49173240.
6650571. 55823811.
6274124. 62097935.
5918985. 68016920.
5583948. 73600868.
5267875. 78868743.
4969693. 83838436.
4688390. 88526826.
4423009. 92949835.
4172650. 97122485.
3936462. 101058947.
3713643. 104772590.
3503437. 108276027.
3305129. 111581156.
3118046. 114699202.
2941553. 117640755.
2775050, 120415805.
2617972. 123033777.
2469785. 125503562.
2329986, 127833548.
- 2198100., 130031648.
2073679. 132105327.
1956301. _ 134061628.
1845567. 135907195.

137648296,

-67 -
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WRNANEON -

Tafel van interest:van

7. ten 100.

9345794.
8734387.
8162979.
7628952.
7129862,
6663422.
6227497.

- 5820091.

5439337.

. 5083493,

4750928.
4440120.
4149645.
3878173.
3624461.
3387347.
3165745.
2958640.
2765084.
2584191.
2415132,
2257133.
2109470.
1971467.
1842493.

-1721956.

1609305.
1504023,
1405629.
1313672.

- 68 -

9345794, .
18080181.
26243160.
33872112,
41001974.
47665396.
53892893,
59712984,
65152321.
70235814.
74986742,
79426862.
83576507.
87454680.
91079141.
94466488.
97632233,

100590873,
103355957.
105940148.
108355280.
110612413.
112721883.
114693350.
116535843,
118257799.
119867104.
121371127.
122776756.

+ 124090428.

G5
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30.

WRONAMARWN -

Tafel van interest van
8. ten 100.

9259259.
8573388.
7938322.
7350298,
6805831.
6301695.
5834903.
5402688.
5002489.
4631934.
4288828.
3971137.
3676979.
3404610.
3152417.
2918905.
2702690.
12502491.
2317121.
2145482.
1986557
1839405.
1703153.
1576994.
1460180.
1352019.
1251869.
1159138.
1073276.
993774.

- 69 -

9259259.
17832647.
25770969.
33121267.
39927098.
46228793.
52063696.
57466384.
"62468873.
67100807.
71389635
75360772.
79037751.
82442361,
85594778.
88513683.
- 91216373,
93718864.
96035985.
98181467,
100168024.
102007429.
103710582,
105287576.
106747756.
108099775,
109351644..
110510782.
111584058.
112577832,
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Tafel van interest van

9. 'ten 100.

9174312.

~ 8416800.

7721835.
7084252.
6499314.
5962673.
5470342.
5018662.
4604277.
4224107.
3875328.
3555347.
3261786.
2992464.
2745380.
2518697.
2310731.
2119937.
1944896.
1784308.
1636980.
1501817.
1377814.
1264050.
1159679.
1063926.

976079.

895485.

821546.

753712,

-70 -

9174312.
17591112.
25312947.
32397199.
38896513,

44859186.
50329528.
55348190.
59952467.
64176574.
68051902.

- 71607249.

74869035.
77861499.
80606879..
83125576.
85436307.
87556244.
89501140.
91285448.
92922428.
94424245,
95802059.

97066109. -

98225788,

99289714.
100265793,
101161278..
101982824.
102736536.
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Tafel van interest van

10. ten 100.

9090909.
8264463.
7513148.
6830135.
6209214.
5644740.
5131582.
4665075.
4240977.
3855434.
3504940.
3186309.
2896645,
2633314,
2393922,
2176293,
1978448,
1798589.
1635081,
1486437.
1351306.
1228460.
1116782.
1015256

922960.

839055.

762777.

693434,

630395.

573086.

-71 -

9090909.
17355372,
24868520.
31698655.
37907869.
43552609,
48684191,
53349266.
57590243,
61445677.
64950617,
68136926.
71033571,
73666885.
76060807.
78237100.
80215548.
82014137.
83649218,
85135655.
86486961.
87715421.
88832203,
89847459,

190770419.
91609474.
92372251.
93065685.

. 93696080.

94269166.
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Tafel van interest van
11. ten 100.

9009009.
8116224.
7311914,
6587310.
5934514,
5346409.
481658S5.
43392606,
3909249.
3521846.
3172834.
28584009.
2575143.
2319949.
2090044.
1882923.
1696327.
1528223,
1376777.
1240340.
1117423.
1006687.

906925.

817050.

736081,

663136.

597420.

538216.

484879.

436828.

-72-

9009009.
17125233.
24437147,
31024457.
36958971.
42305380.
47121965.
51461231.
55370480.
58892326.
62065160.
64923569.
67498712
69818661,
71908705.
73791628.
75487955.
77016178.
78392955.
79633295.
80750718..
81757405.
82664330.
83481380.
84217461.
84880597.
85478017
86016233.
86501112
86937940.
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Tafel van interest van

12, ten 100.

8928571.
7971938
7117802,
6355180.
5674268.
5066311.
4523492,
4038832,
3606100.
3219732.
2874761.
2566751.
2291742,
2046198,
1826962.
1631216
1456443,
1300396
1161068
1036668.
925596.
826425.
737879.
658821.
588233.
525208.
468936.
418693.
373833,
333779.

-73-

8928571.
16900509.
24018311.
30373491.
36047759.
41114070.
45637562,
49676394,
53282494,
56502226,
59376987.
61943738,
64235480.
66281678.
68108640.
69739856.
71196299.
72496695,
73657763
74694431,
75620027.
76446452,
77184331,
. 77843152.
78431385,
© 78956593
- 79425529,

79844222,

80218055.

80551834.
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W ONAWM AW

Tafel van interest van
13, ten 100.

8849558.
7831467,
6930502.

© 6133188.

5427600.
4803186.
4250607.
3761599.
3328849.
2945884.
2606977.
2307059.
2041645.
1806765.
1598907.
1414962;
1252179.
1108123,
980640.
867823.
767985.
679633.
601445.
532252,
471019.
416831.
368877,
326440.
288885.
255650.

-74 -

8849558.
16681025.
23611527.
29744715.
35172315.
39975501.
44226108.
47987707.
51316556.
54262440.
56869417.
59176476.
61218121.
63024886.

, 64623793,

66038755.

67290934.

68399057.
69379697.
70247520.
71015505.
71695138.
72296583.
72828835.
73299854,
73716685.
74085562.
74412002.
74700887.
74956537.
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Tafel van interest van

14. ten 100.

8771930
7694675.
6749715.
5920803.
5193687.
4555866.
3996374.
3505591.
3075080.
2697439.
2366175.
2075592.
1820695.
1597101.
1400966.
1228918.
1077998.
945612,
829484,
727618.
638261.
559878.
491121.
430808.
377902.
331493,
290783.
255073,
223748.
196270.

-75-

8771930.
16466605.
23216320.
29137123,
34330810.
38886676.
42883050.
46388641.
49463721.
52161160.
54527335.
56602927,

58423622,
60020723,
61421689.
62650607.
63728605.
64674217.
65503701.
66231319,

* 66869580.

67429458,

67920579.

68351387.

68729289,

69060782.

- 69351565,

69606638,

- 69830386.

70026656,
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Tafel van interest van
15. ten 100.

8695652.
7561437,
6575163.
5717533.
4971768.
4323277.
3759371.
3269018.
2842624,
2471847.
2149432,
1869071.
1625279.
1413286.
1228944.
1068647,
929258.
808050.
702652.
611002.
531306.
462005.
401743,
349342,
303776.
264153,
229698.
199737.
173684.
151030.

-76 -

8695652.
16257089.
22832252,
28549785.
33521553.
37844830.
41604201.
44873219.
47715843.
'50187690.
52337122.
54206193.
55831472.
57244758.
58473702.
© 59542349.
60471607.
61279657.
61982309.
62593311.
63124617,
63586622.
63988365.
64337707.
64641483.
64905636.
65135334.
65335071.
-65508755.
65659785,




WoNAWMBAWNE

Tafel van interest van

16. ten 100.

8620690.
7431629.
6406577.
5522911.
4761130.
4104422,
3538295.
3050254.
2629529.
2266835.
1954168.
1684628.
1452266.
1251953.
11079270.
930405,
802073.
691442.
596071.
513854
442978.
381878.
329205.
~ 283797.
244653.
210908.
181817.
156739.
135120.
116483.

-77 -

8620690.
16052319,
22458896.
27981807.
32742937.
36847359.
40385654.
43435908.
46065437.
48332272,
50286440.
51971068.
53423334,
54675287.
55754557.
56684962,
. 57487035.
58178477.
58774548.
59288402,
59731380.
60113258,
60442463.
60726260.
60970913,
61181821.
61363638.
61520377.
61655497.
61771980.
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Tafel van Interest van den

penninck 15.

9375000.

" 8789062.

8239746.
7724762.
7241964.
6789341.
6365007.
5967194.
5594244,
5244604,
4916816.
4609515.
4321420,
4051331.

- 3798123,

3560740.
3338194.
3129557.
2933960.
2750587.
2578675.
2417508.
2266414.
2124763.
1991965.
1867467.
1750750.
1641328.
1538745.
1442573.

-78 -

9375000.
18164062
26403808.
34128570.
41370534.
48159875.
54524882.
60492076.
660863 20.
71330924.
76247740.
80857255.
85178675.
89230006.
93028129.
96588869.
99927063.

103056620.
105990580.
108741167.
111319842,
113737350.
116003764.
118128527.

120120492, .

121987959.
123738709. -
125380037.
126918782.
128361355.
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Tafel van Interest van den

penninck 16.

9411765.
8858132,
8337065.
7846649.
7385081.
6950664,
6541801.
6156989.
5794813,
5453942,
5133122,
4831174.
4546987.
4279517.
4027781,
3790853.
3567862.
3357988.

- 3160459.

2974550.
2799576.
2634895.
2479901.
2334024,
2196728.
2067509. .
1945891.
1831427,
1723696.
1622302,

9411765.
18269897.
26606962,
34453611.
41838692.
48789356.
55331157
61488146,
67282959,
72736901.
77870023,
82701197,
87248184.
91527701.
95555482,
99346335,
102914197,
106272185.
109432644,
112407194.
115206770.
117841665.
120321566
122655590.
124852318.
126919827,
128865718.
130697145.
132420841,
134043143,

-79-
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Tafel van Interest van den

penninck 17.

9444444,
8919753.
8424211.
7956199.
7514188.
7096733.
6702470.
6330111.
5978438.
5646303.

- 5332619.

5036362.
4756564.
4492310.
4242737.
4007029.
3784416.
3574171.
3375606.
3188072.
3010957.
2843682.
2685700.
2536494.
2395578.
2262490.
2136796.
2018085.
1905969.
1800082.

-80 -

9444444,
18364197.
26788408,
34744607.
42258795.
49355528.
56057998.
(2388109.
68366547.
74012850.
79345469.
84381831.
89138395,
93630705.
97873442.

101880471.
105664887.
109239058.
112614664.
115802736.
118813693,
121657375.
124343075.
126879569.
129275147.
131537637.
133674433,
135692518.
137598487..
139398569.
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Tafel van Interest van den

penninck 18.

9473684.
8975069.
8502697.
8055186.
7631229,

.7229585.

6849081.
6488603.
6147098.
5823567.
5517063.
5226691.
4951602.
4690991,
4444097
4210197.
3988608.
3778681.
3579803.
3391392.
3212898.
3043798.
2883598.
2731830.
2588049.
2451836.
2322792,
2200540.
2084722,
1975000.

9473684.
18448753
26951450,
35006636.
42637865.
49867450.
56716531.
63205134.
69352232.
75175799.
80692862.

© 85919553,
90871155,
95562146,

100006243,

104216440.

108205048,

111983729.

115563532.

118954924,

122167822.

125211620.

128095218.

130827048,

133415097.

135866933.

138189725.

140390265,

142474987.

144449987.

-81-
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penninck 19.

9500000.
9025000.

.8573750.

8145062.
7737809.
7350919.
6983373.
6634204,
6302494.
5987369.
5688001.
5403601.
5133421,
4876750.
4632912.
4401266.
4181203.
3972143.
3773536.

©.3584859.

3405616.

V-323533i

3073568.
2919890.
2773895.
2635200.
2503440.
2378268.
2259355.
2146387,

-82-

Tafel van Interest van-den

9500000.
18525000.
27098750.
35243812.
42981621.
50332540.
57315913.
63950117,
70252611.

" 76239980.
81927981.
87331582.
92465003,
97341753.

101974665. -

106375931.
110557134.
114529277.

118302813.

121887672.

- 125293288.

128528623.
131602191.
134522081.
137295976.
139931176.
142434616.
144812884.
147072239.

.149218626.
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Tafel van Interest van den
penninck 20.

Nota.

Dese tafel is de voorgaende tafel van
5. ten 100. ghelijck.

Tafel van Interest van den
penninck 21,

9545455,
9111571.
8697409.
8302072.
7924705.
7564491.
7220650.
6892439,
6579146.
6280094.
5994635,
5722152.
5462054.
5213779.
4976789.
4750571.
4534636,
4328516.
4131765.
3943958.
3764687.
3593565.
3430221.
3274302
3125470.
2983403,
2847794.
2718349,
2594788,
2476843,

-83-

9545455.
18657026
27354435.
35656507.
43581212.
51145703,
58366353.
65258792.
71837938.
78118032,
84112667.
89834819,
95296873,

100510652.
105487441.
110238012.
114772648.
119101164.
123232929,
127176887.
130941574.
134535139.
137965360,
141239662,
144365132,
147348535.
150196329.
152914678.
155509466.
157986309.
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Tafel van Interest van den

penninck 22.

9565217. .
9149338.
8751541.
8371039.
8007081.

' 7658947.

7325949.
7007429.
6702758.
6411334. |
6132586.
5865946.
5S610905.
5366953,
5133607.
4910407.
4696911.
4492697.
4297362.
4110520.
3931802.
3760854.
3597339,
3440933,
3291327,
3148226.

3011347

2880419.
2755183.
2635392,

Eynde der Tafelen.

i

-84 -

9565217.
18714555.
27466096.
35837135.
43844216.
51503163.
58829112,
65836541.
72539299,
78950633.
85083213,
90949159.
96560064.

101927017.
107060624,
111971031.
116667942.
121160639. .
125458001.
129568521.
133500323.
137261177.
140858516.
144299449,
147590776.
150739002.

153750349,

156630768.
159385951.
162021343.
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NOTA.

Ouermidts alle interst reden die metten hondert wtghesproken wordtfis altijdt
oock eenighe interests reden die metten penninck can wtghesproken worden/ende
ter contrarien (als by exempel 5. ten 100. mach oock gheseyt worden dé penninck
20.) zullen wy alles tot meerderen gherieue haere comparatien (zoo verre onse
tafelen strecken) verclaeren aldus

1 100 [ 15 6%
2 50 16 61
1 15
5| a| 3% eI LA R B O
4| 8 25 2 | s | 8 5| 2
— S < g > g'
s 1.8 20 sl 3 |se| 8
. c bl
6| & | 163 &l e]s | 8
7| 8] 14 21 48
1 6
8 é‘ 121? 22 4H
9 @ 1y
0 | 4 10
11 g 9_
- 111
12 8 8
2. 9
131 3 713
2
14 7+
15 65
16 61

De tafelen dan alsoo bereydt zijnde / zullen nu volghen de exempelen dienende
tot de voorschreuen 3. propositié | welcker exempelen ierste aldus is:

EXEMPEL 1.

Men begheert te weten wat Hooft-somme 380. Ib. met haeren ghecomponeer-
den profijtelijcken interest teghen 11. ten 100. t'siaers op 8. iaeren bedraeghen zal.

CONSTRUCTIE.

Men sal sien in de tafel van 11. ten 100. wat ghetal datter respondeert op het
achtste iaer | wordt bevonden 4339266. waer deur men zegghen zal 4339266. gheué
10000000. (welcke 10000000. den wortel van de tafel zijn) wat 380. Ib? facit

3142250
875 4339266 Ib.

NOTA.

Wy sullen in de volghende exempelen ghemeynelick achter de gheheele pon-
den het ghebroken stellen sonder tzelfde ghebroken iz radicem fractionis te
conuesteren [ dat is [ ad numeros inter se primos, oft oock sonder § ende gr. daer
wt te trecken [ op dat de solutien alsoo te claerder blijuen [ wantet ghenoegh is dat-
men sulcks in praxi doet.’
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NOTE.

Since every rate of interest that is expressed in per cent is always equivalent
to some rate of interest that can be expressed as the penny of something, and
conversely (for example: 5 per cent may also be called the 20th penny), we
will, for greater convenience, compare them (in ‘as far as our tables go), as
follows:

1 per cent is equivalent to the 100th penny
2 per cent is equivalent to the 50th penny
[and so on; see the original text]

The 15th penny is equivalent to 6% per cent

, 16th N T
» 17, o, L, R
. 18th N
B
. 20th N
, 2lst N
» 220d ,, v i 4% R

~

After the tables have thus been made, we will now describe the examples
serving for the aforesaid 3rd proposition, the first of which examples is as follows:

EXAMPILE 1.
It is required to know what a Principal of 380 Ib with its compound profitable

interest at 11 per cent a year will amount to in 8 years.

PROCEDURE.

Look up in the table of 11 per cent what number corresponds to the eighth
year. This is found to be 4,339,266, so that it has to be said: 4,339,266 gives
10,000,000 (which 10,000,000 is the root of the table); what does 380 lb give?

.. 3142250
This 1s 875 339966 Ib.

NOTE.

In the subsequent examples we will generally put the fraction behind the whole
pounds without converting this fraction to its lowest terms, 7.e. to relative prime
numbers, or also without reducing them to sh. and d., in otder that the solution
may thus be clearer, for it is enough that this is done in practice.
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NOTA.

Soomen wilde weten wat den interest van dit exempel bedraecht | soo salmen de

3142250 3142250
380 Ib. aftrecken: van de 875 1339266 1b. rést 495 339966 Ib. voor den interest van

acht iaeren | sgheh)cks zalmen oock moghen doen in alle de volghende exempelen

EXEMPEL 2. _
Men begheert te weten wat Hooft-somme 800. Ib. met haeren ghecomponeer-
den profijtelijcken interest teghen den penninck 15. t'siaers op 16—;— iaeren be-

draeghen zal.

CONSTRUCTIE. .

Men zal van wegé een half iaer [ eé half adderé tot 15. (dese 15. is van weghen
den penninck 15.) maeckt 15% ende multipliceré daer naer 3560740. (welck

t'ghetal is responderende op het 16. iaer inde tafel van den pen‘r'linck 15.) met
de 15. gheeft productum 53411100. t'zelfde zalmen diuideren door de 1'5% | gheeft

uotum 3445877. t'welck een ghetal is responderende op het 161 iaer / ende
q g P P ) /

staen zoude tusschen het 16. ende 17. iaer in de tafel van den penninck 15. by
aldien de tafel van halue iacre tot halue iacre ghemaeckt waere.
Daer naer zalmen zegghen 3445877. gheuen 10000000. wat 800 Ib?

2119483
facit 2321 SIERTT ib.

S ghelijcks zal oock zijn d’operatie in alle andere deelen des iaers | want waeren-
der tot eenighe iaeré dry maendé | so zoudemen | (om dat dry maenden een vieren-
deel iaers is) dan opereren met een vierendeel / ghelijckmen bouen ghedaen heeft
met een half | ende soo voort met alle ander deel des iaers | ghelijck van deser ghe-
lijcke breeder ghetracteert is int 3. exempel der 2. prop.

NOTA.

Onder de ghene die in de Arithmeticque van interest gheschreuen hebben / en
is my gheen ter handt ghecomen die van den interest subtijlder getracteerd heeft /
dan Jan Trenchant / is oock een Arithmeticque die by velen niet weynich gheacht
en is: want de derde druck der zeluer wtghegaen is. In de zelue Arithmeticque
hebbe ick zeker erreur van den interest bemerckt | t'welck (aenghesien om des
zelfden authoriteyt zulck erreur te schadelicker mocht zijn) niet onbillich en
schijnt al hier verclaert te worden aldus. Int 3. boeck cap. 9. art. 10. zeght Tren-
chant op een deel des termijns zonder gheheele verschenen termijnen ofte termijn
gecomponeerden profijtelicken interest te connen geschieden zegghende den ghe-
componeerden profijtelicken interest van 100. Ib. op 6. maenden teghen 10. ten

100. t'siaers te wesen 4. 1b. 17 8. 7% gr. ende van dry maenden 2. 1b. 8 8
275 8- etc.

T'welck wy door het Corollarium der 5. definitien ontkennen | ende breeder
redene daer af gheuen aldus.
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NOTE.

If it is required to know what is the interest of this example, subtract the 380 1b

. 3142250 3142250
from the 875 1339965 Ib; the remainder is 4952—-==2 1535966 Ib, which is the interest

of eight years. The same method can also be followed in. all the followmg
examples.

EXAMPLE 2. ‘
It is required to know what a Principal of 800 Ib with its compound profitable

interest at the 15th penny a year will amount to in 16— years.

PROCEDURE.

On account of the half year, add one half to 15 (this 15 is on account of the
15th penny), which makes 151, and thereafter multiply 3,560,740 (which is
the number corresponding to the 16th year in the table of the 15th penny) by 15.
This gives the product 53,411,100, which has to be divided by 15—12—. This gives the

quotient 3,445,877, which is a number corresponding to the 16%th year and

would be found between the 16th and the 17th year in the table of the 15th penny,
if the table had been made from one half year to the next. Thereafter say:

3,445,877 gives 10,000,000; what does 800 Ib give? This is 2,321 5113453 1p.

The same will also be the operation for all other parts of a year, for if over
and above a number of years there are three months, then (because three months
are one fourth of a year) it would be necessary to operate with one fourth, as it
has been done above with one half, and so on with any other part of a year, as
has been dealt with more fully in the 3rd example of the 2nd proposition.

NOTE.

Among those who in Arithmetic have written about interest none has come
to my notice who has dealt with interest in a subtler manner than Jan Trenchant.
This is an Arithmetic which is not a little esteemed by many people, for its third
edition has already been published. In this Arithmetic I have discovered a certain
error in the interest computation, which (since-in view of the authority of the
book this error might be all the more detrimental) it does not seem inopportune
to set forth here, as follows. In the 3rd book,.chapter 9, section 10 Trenchant
says that in a part of the term, without any expired whole tetms or term, compound
-profitable interest may be charged, saying that the compound profitable interest

on 100 lb in 6 months at 10 per cent a year is 4 Ib 17 sh. 7% d., and in 3 months
2 1b 8 sh. 2]-d.etc.

We deny this by the Sequel to the Sth definition, and we give our reasons for -
this more fully as follows.
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TEN IERSTEN]

Alle ghecomponeerden interest bestaet wt twee interesté / d’eene van de Hooft-
somme | d’ander van interest van verschenen termijn,

Hier en is gheenen verschenen termijn |/ waer deur oock gheenen interest van
verschenen termijn.

Ergo ten is gheenen ghecomponeerden interest.

ITEM)

Alle ghecomponeerden profijtelicken interest is voor den crediteur profijtelicker

dan simpelen interest.
Desen interest en is voor den crediteur niet profijtelicker dan snmpelen inte-

rest | maer ter contrarien schadelicker.
Ergo hier en is gheenen ghecomponeerden interest.
Schadelicker te zijn / blijjckt daer wt [ dat Trenchant zeght ter plaetsen als bouen

desen ghecomponeerdé interest op een half iaer te zqne 4.1b.17.8. 72 = gr. wiens

simpelé interest bedraecht 5. Ib.

ITEM]

Op een heel iaer ofte termijn canmen gheen ghecomponeerden interest rekené |
als Trenchant zeluer niet en doet. Ergo veel min canmen ghecomponeerden inte-
rest op een dele des termijns rekenen. Concluderen dan van alle deel vi termijn
(wel verstaende deel van termijn dat alleene staet [ dat is zonder eenich gheheel
termijn ofte termijnen tot hem) niet dan simpelen interest te connen gherekent
worden.

Wt dit erreur is ghevolght das Trenchant int 11. art. des voomoemden capit-

tels gheseyt heeft 100. 1b. ghereet ten eynde van 7-;— iacren rekenende ghecom-
poneerden interest teghen 10. ten 100. t'siaers weerdich te zijne 204. 1b. 7 8. 7 %— gr.
welcke nochtans weerdich zijn (naer de leeringhe des voornoéden 2. exempels)
204. b, 12 8 3 2238333 gr. waer af de demonstratie ten eynde deser propositien

ATFEEN
sal ghedaen worden.

EXEMPEL 3.

Eenen is schuldich 1200. Ib. te betaelen ten eynde van 7. iaeren. De vraeghe
is wat die weerdich zijn te betaclen ten eynde van 23. iaeren rekenende ghecom-
poneerden interest tegen 8. ten 100. t'siaers.

CONSTRUCTIE.

Men sal sien in de tafel van 8. ten 100. wat ghetal datter respondeert op het
23. iaer | wordt bevonden 1703153. oock mede wat ghetal datter respondeert op
het 7. iaer / wordt bevonden 5834903. daer naer zalmen zegghen 1703153. gheuen

221617
5834903. wat gheuen 1200. 1b? facit 4111 5o 1.

Ofte andersins (ende lichter ouermidts de multiplicatie door den wortel der
tafelen lichter is dan de voorgaende [ want die gheschiet door aensettinghe alleene-
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FIRSTLY.

All compound interest consists of two interests, one on the Principal and the
other on the interest of the expired term. ‘

Here there is no expired term, so that there is no interest on an expired term
either. '

Therefore there is no compound interest here.

ITEM.

All compound profitable interest is more profitable to the creditor than
simple interest.

This interest is not more profitable to the creditor than simple interest, but
on the contrary more detrimental.

Therefore this is no compound interest.

That it is more detrimental appears from the fact that Trenchant says in the
above-mentioned passage that this compound interest is in half a year 4 1b 17 sh.

7% d., whilst the simple interest is 5 Ib.

ITEM.

In a whole year or term one cannot charge compound interest, as Trenchant
himself does not do.

Therefore, even less can one charge compound interest in a part of the term.

We therefore conclude that for any part of a term (i.e. part of a term that
stands by itself, to wit without any whole term or terms added thereto) nothing
but simple interest can be charged.

From this error it has followed that in the 11th section of the aforesaid

chapter Trenchant has said that 100 1b present value at the end of 7—;- years,

charging compound interest at 10 per cent a year, will be worth 204 Ib 7 sh.
7% d., whereas they are worth (according to the aforesaid 2nd example) 204 Ib

12 sh. 3% d., the proof of which will be given at the end of the present

proposition.

EXAMPLE 3.

A man owes 1,200 1b, to be paid at the end of 7 years. What will they be
worth at the end of 23 years, charging compound interest at 8 per cent a year?

PROCEDURE.

Look up in the table of 8 per cent what number corresponds to the 23rd year.
which is found to be 1,703,153; also what number corresponds to the 7th year,
which is found to be 5,834,903. Thereafter say: 1,703,153 gives 5,834,903;

oy .. 221617
what does 1,200 Ib give? This is 4,1111—703153 Ib.

Or otherwise (and more easily, since multiplication by the root of the table
is easier than the preceding, for this is. done simply by adding seven 0’s) the

-91 -



86

lick van zeuen 0.) machmen rekeninghe maecken op 16. iaeren | te weten van het

381545
7. iaer tot het 23. sal bedraeghen door het 1. exempel deser prop. 4111 ===

Ib. als voren.

EXEMPEL 4.

Eenen is schuldich 800. Ib. te betaelen ten eynde van 3. jaeren [ ende noch 300. Ib.
binnen 2. iaeren daer nae. De vraege is wat beyde dese sommen t'saemen weer- -
dich zullen zijnjten eynde van 15. iaeren rekenende ghecomponeerden interest
teghen 13. ten 100. t'siaers.

o CONSTRUCTIE. .
Men sal bevinden door het voorgaende 3. exempel dat de 800. Ib. zullen weer-

991031 592674
dich zijn 3467159890 lb. ende.de 300. Ib. 1018 resos welcke 2. sommen be-

1583705°
dragende t'saemen 4485 === Ib. is t'ghene de 800. Ib. ende de 300. Ib. t'saemen

binnen 15. iaeren weerdich zijn.

EXEMPEL 5.

Eenen is schuldich ghereet 224. 1b. Oft hy betaelde binnen 4. iaeren alle iaere
het vierendeel | te weten 56. Ib. midts iaerlicks betaelende den ghecomponeerden
interest teghen 12. ten 100. t'siaers. De vraeghe is wat hy iaerlicks zoude moeten
betaelen? .

 CONSTRUCTIE.

Men zal aenmercken wat Hooft-somme datmen op elck iaer in handen houdt
diemen naer d’ierste conditie in handen niet en zoude ghehouden hebben | ende
vinden als dan den interest van elcke Hooft-somme op elck iaer.

Maer wanter op elck iaer maer betaelinghe te doen en is van Hooft-somme die
alleenelick een iaer gheloopen heeft | volght daer wt door het corollarium der 5.
definitien in dese ende derghelijcke conditien (hoe wel nochtans van ghecom-
poneerden interest veraccordeert is) onmeughelick te zijne ghecomponeerden in-
terest te rekenen [ zoo dat dese questie moet ghesolueert worden door de maniere
des derden exempels der ierster propositien. Ende hebben dit exempel hier
alleenelick ghestelt als wesende een accident des interests weerdich ghenoteert.

EXEMPEL 6.

Eenen is schuldich binnen 12. iaeren 5000. lb. te weten alle iaere het dat is

416. Ib. 13. 8. 4. gr. De vraeghe is wat dic weerdich zijn teenemael ten eynde van
de 12. iaeren rekenende ghecomponeerden interest den penninck 15. t'siaers.

NOTA.

De’ solutie van dese ende derghelijcke questien in ghecomponeerden profijte-
licken interest en can door de laetste columne der voorgaende tafelé niet ghe-
solueert worden [ ghelijck der ghelijcke questien in schadelicken interest der volghen-
der 4. propositien daer mede ghesolueert worden Jende dat ouermidts de ghetaelen
der seluer columnen voor beyde als schadelicken ende profijtelicken interest niet
proportionael en zijn. Soo hebbe ick tot dier oorsaecke oock ghecalculeert tafelen
als de voorgaende /dienende tot ghecomponeerden profijtelicken interest | Maer eer
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computation can be made for 16 years, to wit from the 7th year to the 23rd.

381545 lb

According to the 1st example of the present proposition thxs will be 4,1 1129 18905

as above.
EXAMPLE 4.

A man owes 800 Ib, to be paid at the end of 3 years, and another 300 1b
2 years later. What will these two sums be worth together at the end of 15 years,
charging compound interest at 13 per cent a year?

PROCEDURE.

According to the foregoing 3rd example it will be found that the 800 Ib

991031 592674
will be worth 3 4671598907 1b and the 300 Ib will be worth 1 018 s Ib, and

these two sums together amoutting to 4,485122233‘;’ Ib, this is the value of the
800 Ib and the 300 Ib together in 15 years.

EXAMPLE 5.

A man owes 224 lb present value. If he paid in 4 years, every year one fourth,
to wit 56 lb, on condition of his paying yearly the compound interest at 12.pet
cent a year, what would he have to pay every year?

- PROCEDURE.

]

It has to be found what Principal one keeps every year which according to
the first condition one would not have kept, and then the interest on each
Principal in every year has to be found.

But because every year a Principal has to be paid which has been put out
at interest for one year only, it follows, according to the Sequel to the 5th
definition, that in the present and similar conditions (although an agreement
for compound interest has. been made) it is impossible to charge compound
interest, so that this question has to be solved in the manner of the third
example of the first proposition. And we have merely given this example as
an accidental feature of interest, worthy to be recorded.

EXAMPLE 6.

A man owes 5,000 lb, to be paid in 12 years, to wit: every year one twelfth,
ie. 416 lb 13 sh. 4 d. What will they be worth together at the end of the 12
years, charging compound interest at the 15th penny a year?

NOTE.

The solution of this and similar questions of compound profitable interest
cannot be effected by means of the last column of the foregoing tables in the
same way as similar questions of detrimental interest of the following 4th pro-
position can be solved therewith, such because the numbers of the said column
are not proportional for detrimental as well as profitable interest. For this reason
I have also computed tables like the foregoing, serving for compound profitable
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dit tractaet wighegaen is | ben ghecomen ter kennisse van solutie van dese questie
op een ander maniere [ te weten zonder eyghene tafelen daer toe te moeten hebben:
Waer door op dat dit tractaet simpelder zoude zijn [ ende dat die verscheyden
tafelen niet eer oorsaecke en zouden zijn van confusie dan ter contrarien van
claerheydt | en hebben de zelue tafelen hier niet beschreuen / dan alleenelick op dat
wy bethoonen zouden der seluer tafelen constructie | proportie [ ende eyghenschappen
met d’ander voorgaende tafelen [ zullen hier alleenelick dier tafelen een stellen /

te weten van den penninck 15,
' CONSTRUCTIE VAN DESE TAFELE.

Deser tafelen constructie en heeft van de andere voorgaende gheen ander ver-
schil / dan dat hier altijdt ghemultipliceert wordt (ter contrarien van de voor-
gaende tafelen) met het meeste ghetal / ende ghediuideert door het minste. Als
dese tafel van den penninck 15. zijn ten iersten 10000000. ghemultipliceert met
16. ende t'productum wederom ghediuideert door 15. gheuende quoti 10666667.
voor d’ierste iaer [ welck ghetal wederom ghemultipliceert met 16. efi t'productum
wederom ghediuideert door 15. gheeft den quotus het tweede iaer | el soo voort
met d'ander. Aengaende de constructie der laetster columnen |/ de zelue gheschiet
door additien der ghetaelen der middelste columné  ghelijck in de voorgaende ta-
felen | wtgenomen datmen hier bouen d’ierste jaer der middelste columnen sal

stellen den wortel der tafelen | te weten 10000000. efi de zelfde wortel noch een-
mael bouen de laetste columne neuen het ierste iaer / ende voort salmen ordentlick
de ghetaelen der middelste columnen adderen als in de voorgaende tafelen ghe-
daen is | zoo claerlicker in de onderschreuen tafele blijckt.
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interest. But before the publication of this tteatise another solution of this
question came to my notice, to wit one for which no separate tables are needed.
Therefore, in order that this treatise might be simpler and those different tables
should ‘not create confusion rather than clarity, we have not described the said
tables here. But only in order to show their construction, proportion, and pro-
perties as compared with the other (foregoing) tables, we shall here give only
one of these tables, to wit for the 15th penny.

CONSTRUCTION OF THIS TABLE.

The construction of this table differs fromr that of the other foregoing ones only

in that here the multiplication-is always effected (contrary to the foregomg tables)
by the greatest number and the division by the smallest. Thus in this table of
the 15th penny first of all 10,000,000 has -been multiplicd by 16 and the pro-
duct divided again by 15, giving the quotient 10,666,667 for the first year, and
when this number is multiplied again by 16 and the product 'divided again by
15, this gives the quotient for the second yeat; and so on with the others.-As for
the construction of the last column, this is effected by addition of the numbers
of the central column, as in the preceding tables, except that here above the
first year of the central column has to be put the root of the tables, to wit
10,000,000, and the said root once more above the last column, opposite the
first year, and further the numbers of the central column have to be properly
added up, as has been done in the preceding tables, as appears more clearly in
the following table,
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WO N BWN &

Tafele van Interest van

den penninck 15.

10000000.
10666667.
11377778.
12136297.
12945383.
13808409.
14728970.
15710901.
16758294.
17875514.
19067215.
20338363.
21694254.
23140538.
24683241.
26328790.
28084043,
29956313.
31953401.
34083628.
36355870.
38779595.
41364901,
44122561.
47064065.
50201669.
53548447.
57118343,
60926233.
64987982.
69320514.

- 96 -

10000000,

20666667.

32044445,

44180742.

57126125.

70934534,

85663504.
101374405.
118132699.
136008213,
155075428.
175413791.
197108045.
220248583.
244931824.
271260614,
299344657.
329300970.
361254371.
395337999.
431693869.
470473464.
511838365.
555960926.
603024991.
653226660.
706775107.
763893450.
824819683,
889807665.
959128179.
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De proportie van dese tafele met de voorgaende van den pennick 15. is dese:
Soo wy nemen wt elcke deser tafelen twee ghell}cke iaeren | haere responderende
ghetaelen in de middelste columne zullen zijn proportionael: als by exempel het
dertichste iaer deser tafelen heeft alzulcken reden tot zijn ierste iaer | ghelijck
d’ierste iaer van de voorgaende tafel van den penninck 15. tot zijn dertichste iaer /
dat is ghelijck 69320514, tot 10666667. alsoo 9375000. tot 1442573, gheweett
eenighe differétie die daer valt op de laetste letter spruytende van weghen de
resterende gebroken die men in de constructie verloré laet | welck verschil hier van
gheender estimen en is. Item ghelijck het dryentwintichste iaer deser tafelen tot
zijn vijfde iaer | alsoo oock het vijfde jaer der voorgaender tafel van den penninck
15. tot zijn 23. iaer [ ende zoo voort met alle d’ander.

Wt welcke proportie volght dat wy met eene deser tafelen zoo vele wtrichten
connen | als men met alle beyde de tafelen zoude moghen doen | Maer in de
laetste columne en gaet het niet also | te weten de ghetaclen responderende in
ghelijcke tafelen op ghelijcke iaeren en zijn niet proportionael. Ghelijckerwijs als
het dertichste iaer der laetster columnen deser tafele en heeft niet alzulcken reden
tot zijn ierste [ ghelijck het ierste iaer van de voorgaende tafel van den penninck
15. tot zij nlaetste [ noch ter contrarien | noch op eenighe ander manieren en val-
len dese termijnen proportionael | 't welck een oorsaecke was dat wij dese tafelen
maeckten als voren gheseyt is.

Om dan de questie van dit exempel te solueren door dese tafel / salmen in de
zelue zien wat ghetal datter in de laetste columne respondeert op het 12. iaer [
wordt bevonden 175413791. daer naer van weghen de 12. iaeren | salmen nemen
twaelf mael den wortel te weten 10000000. dat is 120000000. segghende
120000000. comen van 175413791. waer van zullen comen 5000 1b? facit

108055 91
7308198933 [ dat is 7308 Ib. 18. 8. 1.7 gr.
Nu rester noch dese questie te solueren door onse ierste tafelé | de welcke wy

voren gheseyt hebben generael te zijne | aldus:

CONSTRUCTIE VAN DIT 6. EXEMPEL.

Men sal sien wat alsulcke 5000. Ib. ghereedt weerdich zijn naer de leeringhe des
6. exempels der volghende 4. propositie (tis wel waer dat in alle stijl gherequireert
wordt datmen opereren zoude daert moghelick is wt voorgaende’ descriptie | ende
niet wt volghende / maer ouermidts onse tafelen dienen tot dese ende de volghende
propositic | dat is soo wel tot ghecomponeerden profijtelicken interest als tot
schadelicken |/ volght daer wt dat dese twee laetste propositien malckanderen
verclacren moeten [ waer wt wijder volght dat sommighe operatien deser propo-

6275
120000 Ib.

Daer naer salmen sien wat dese somme weerdich is binnen 12. jaeren daer
naer teenemael/ wordt bevonden door het ierste exempel deser proposition

5024756 15386
7308 21ims 1b. dat is_.als voren 7308. lb. 18. 8. 2551003 8%

differentie van een zeer cleyn deelken van 1. gr. van gheender estimen / ende dat
van weghen dat de wterste perfectie (ghelijck oock in tabula sinuum ende veel
anderen) in de tafelen niet en is.

sitien moeten bewesen worden wt het volghende) wordt bevondé 3369—>-

alleenelick isser
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The proportionality of this table to-the foregoing one of the 15th penny is
as follows: If we take two similar years from each of these tables, their corre-
sponding numbers in the central column will be proportional. Thus, for example,,
the thirtieth year of the present table has to its first year the same ratio as the
first year of the foregoing table of the 15th penny to its thirtieth year, i.e.
69,320,514 : 10,666,667, thus 9,375,000 : 1,442,573, except for some difference
Jdn the last digit, occasioned by the remaining fractions which are omitted in the
construction, a difference which is insignificant here. Likewise, as the twenty-
third year of this table is to its fifth year, thus also the fifth year of the preceding
table of the 15th penny to its 23rd year, and so on with all the others. .

From this proportionality it follows that with one of these tables we can
effect as much as we might do with the two tables. But in the last column this:
is not possible, to wit: the numbers corresponding in similar tables to similar
years are not proportional. As the thirtieth year of the last column of this table
does not have to its first the same ratio as the first year of the foregoing table:
of the 15th penny to its last, these terms are proportional neither inversely
nor in any other manner, which was the reason why we made these tables, as
has been said above.

In order therefore to solve the question of this example by means of this.
table, it has to be ascertained therein what number in the last column corre-
sponds to the 12th year. This is found to be 175,413,791. Thereafter, on account
of the 12 years, one has to take twelve times the root, to wit 10,000,000, which
is- 120,000,000, saying: 120,000,000 comes from 175,413,791; what will 5,000

Ib come from? This is 7 308:33883 Ib, that is 7,308 lb 18 sh. 155 9’ d.

Now it still remains to solve this question by means of our fu:st tables, which
we have said above to be general, as follows:

PROCEDURE OF THIS 6th EXAMPLE.

‘Find what is the present value of this 5,000 Ib according to the 6th example
of the following 4th proposition (it is true that in good style it is required that,
if possible, operations should be based on a preceding description, and not on a
succeeding one, but since our tables serve for the present as well as for the
following proposition, 7.e. both for compound profitable and for detrimental
interest, it follows that these two last propositions have to explain one another,
from which it further follows that some operations of this proposition have to

be proved from the following); this is found to be 3, 369123330 Ib.

Thereafter find what this sum will be worth 12 years later. By the first

example of this proposition this is found to be 7 30822;;‘2?2 Ib, that is, as above,

7,308 1b 8 sh. 2;2513&?3 d.; there is only a difference of a very small fraction of

1 d., of no significance, such'because there is no extreme perfection in the tables
(just as in sine tables and many others).
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NOTA.

De 'volghende exempelen dependeren ex alterna vel innersa proportione deser
propositien,

EXEMPEL 7.

Eenen is schuldich ghereedt 400. Ib. presenteert ten eynde van 10. iaeren
1037. Ib. De vraeghe is | tegen wat ghecomponeerde interests reden dat betaelt ware,

CONSTRUCTIE.

Men sal segghé 1037. Ib. gheuen 10000000. wat gheuen 400. Ib? facit 3857281.
t'zelfde ghetal salmen ten naesten zoecken door alle de tafelen op het thiende
taer | wordt bevonden in de tafel van 10. ten 100. al waer men vindt 3855434.
waer door men zegghen zal dese interests reden te zijne teghen 10. ten 100.
t'siaers bycans | maer want 3855434. wat minder zijn dan-3857281. soo zalmen
zegghen dese interests reden een weynich minder te zijne dan teghen 10. ten 100.

Maer tot een perfecte solutie deser ende dergelijcke questien | ist noodich dat
‘men onder zijn tafelen hebbe een tafel van alzulcken interests reden als daer questie
af is | dies niet | zoo en kanmen de solutie maer bycans zegghen | t'welck in de prac-
tijcke oock dickmael ghenoech is.

EXEMPEL 8.

"Men begheert te weten hoe langhe 800. Ib. loopen zullen teghen ghecompo-
neerden profijtelicken interest van den penninck 17. t’siaers /| om met haeren in-
terest t'saemen weerdich te zijne 2500. Ib. :

- CONSTRUCTIE.

Men sal zegghen 2500. 1b. geué 10000000. wat gheuen 800. 1b? facit 3200000.
t'zelfde ghetal salmen zoecken ten naesten ende meerder in de tafel van den
penninck 17. wordt bevonden 3375606. responderende op het 19. iaer. Ergo 19.
iaeren zullen de 800. Ib. loopen. Maer om nu te vinden wat deel des iaers de
voornoemde 800. lb. noch te loopen hebben [ zoo zalmen de 3375606. multipli-
ceren met 17. (met 17. van weghen den penninck 17.) gheeft productum

2985302
57385302. t'zelue zalmen diuideren door de 3200000. gheeft quotum 17 e

welcke 17. men verlaeten zal ende hebben alleene opsicht op het ghebroken /
welcke ons alzulck een deel des iaers beteeckent als de 800. lb. noch bouen de

2985302

19. iaeren te loopen hebben [ te weten in als 195== iaeré.

EXEMPEL 9.
Eenen ontfangt 700. lIb. voor ghecomponeerden profijtelicken interest tegen
13. ten 100. t'siaers voor 9. iaeren. De vraeghe is wat d'Hooft-somme was.
CONSTRUCTIE.

Men zal zien in de tafel van 13. ten 100. wat ghetal datter respondeert op 9.
faeren | wordt bevonden 3328849. t'zelfde zalmen trecken van 10000000. rest
6671151. daer naer salmen zegghen [ interest 6671151 heeft Hooft-somme 3328849.

- wat Hooft-somme zal hebben interest 700. 1b? facit 349;23??2: Ib.
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NOTE.

The following examples depend on this proposition in alternate or inverse
proportion.

EXAMPLE 7.

A man owes 400 Ib present value and pays at the end of 10 years 1,037 lb.
What was the rate of compound interest in this payment?

PROCEDURE.

Say as follows: 1,037 Ib gives 10,000,000; what does 400 lb give? This is
3,857,281. Seek a number as close as possible to this through all the tables at
the tenth year. It is found in the table of 10 per cent, where the number 3,855,434
is found. Therefore it has to be said that this rate of interest is almost 10 per
cent a year, but because 3,855,434 is a little less than 3,857,281, it has to be
said that this rate of interest is slightly less than 10 per cent.

But for a perfect solution of this and similar questions it is necessary to have
among one’s tables a table of the same rate of interest as that under consideration.
If this is not the case, the solution can only be given approximately, which in
practice is often sufficient.

EXAMPLE 8.

It is required to know how long 800 1b has to be put out at compound profit-
able interest of the 17th penny a year in order that its value together with that
of its interest may be 2,500 Ib.

PROCEDURE.

Say as follows: 2,500 lb gives 10,000,000; what does 800 Ib give? This is
3,200,000. Seek a number as.close as possible to and higher than this in the
table of the 17th penny. We find 3,375,606, corresponding to the 19th year.
Therefore the 800 Ib has to be put out for 19 years. But in order to find for
what part of a year the aforesaid 800 Ib still has to be put out, multiply the
3,375,606 by 17 (by 17 on account of the 17th penny); this gives the product

57,385,302. Divide this by the 3,200,000; this gives the quotient 17§ggggg§ The

17 has to be discarded and reference has to be made only to the fraction, which
indicates that part of a year for which the 800 Ib still has to be put out over

2985302

and above the 19 years, to wit: 195700

years in all.

EXAMPLE 9.

A man receives 700 b for compound profitable interest at 13 per cent a year
for 9 years. What was the Principal?

PROCEDURE.

Look up in the table of 13 per cent what number corresponds to 9 years. This
is found to be 3,328,849. Subtract this from 10,000,000. The remainder is
6,671,151. Thereafter say: an interest of 6,671,151 has for Principal 3,328,849;

what Principal will an interest of 700 lb have? This is 349 égg?fg: 1b.
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DEMONSTRATIE.

Ghelijck int ierste exempel deser propositien hem heeft: t'ghereede tot het
ghene verschijnen zal binnen 8. jaéren daer naer rekenende profijtelicken interest
teghen 11. ten 100. t'siaers (want zulck is de-conditie des voornoemden exempels)
alsoo heeft hem 4339266. tot 10000000. door de tafelé | ende z00 hem heeft

4339266. tot 10000000. alsoo heeft hem oock 380. Ib.-tot 875 i;g;:gg Ib. door
3142250

73355¢6 Ib. is des iersten exempels waere solutie. Sgheh;cks

zal ook zijn de demonstratie van alle die ander exempelen | welck wy om de cort-
heyt hier achter laeté. Alsoo dan wesende verclaert Hooft-somme tijdt ende in-
terests reden van ghecomponeerdé profijtelicken interest /| hebben wy ghevonden
wat d’Hooft-somme met haeren interest bedraecht / t'welck gheproponeert was alsoo
ghedaen te worden.

de constructie. Ergo 875;

PROPOSITIE IIII.

Wesende verclaert Hooft-somme tijdt ende interests reden van ghecomponeer-
den schadelicken interest: Te vinden wat die ghereet ghelt weerdt is.

EXEMPEL 1.

Het zijn 700. Ib. te betaelen ten eynde van thien iaeren. De vraeghe is wat
die ghereet weerdich zijn | aftreckende ghecomponeerden interest teghen 12. ten
100. t'siaers.

CONSTRUCTIE.

Men sal sien in de tafel van 12. ten 100. wat ghetal datter respondeert op de
10. iaeren | wordt bevonden 3219732. waer door men segghen zal 10000000.

gheuen 3219732, wat gheuen 700. 1b? facit 225 13080102040 Ib.

\

: EXEMPEL 2.
Het zijn 600. Ib. te betaelen binnen 13»17 jaeren. De vraeghe is wat die weer-

dich zijn ghereedt aftreckende ghecomponeerden interest teghen 14. ten 100.
t’siaers.
: : CONSTRUCTIE.

Men sal zien in' de tafel van 14. ten 100. wat ghetal datter respondeert op het
13. jaer | wordt bevonden 1820695. t'zelfde zalmen multipliceren met 100. gheeft
productum 182069500. t'welck men diuideren zal door 107. (te weten met 100.
| ende 7. daer toe ghedaen van weghen een half iaer interest) gheeft quotum
1701584. t'welck een ghetal is dat in de tafel responderé zoude op het 13_12—iaer /
by aldien de tafelen met halue iaeren ghemaeckt waeré; daer naer salmen seggen
10000000. gheuen 1701584. wat gheuen 600. 1b? facit 102133830 Ib.

S'ghelijcks zal oock zijn d’operatie in alle andere deelen des iaers [ want waeren-
der tot eenighe iaeren dry maenden | zoo zoudemen (om dat 3. dry maenden is
een vierendeel iaers) dan diuideren (in de plaetse daer bouen met 107. ghediui-

deert’ is) met 103—12— | ende soo voorts met alle ander deel des iaers | ghelijck van

deser ghelijcke breeder ghetracteert is int 3. exempel der 2. propositien.
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PROOF.

~ As in the first example of this proposition the present value is to that which
will expire in 8 years, charging profitable interest at 11 per cent a year (for that
is the condition of the aforesaid example), thus 4,339,266 is to 10,000,000 by

the tables. And as 4,339,266 is to 10,000,000, thus also 380 Ib to 8752;[3*:;23 Ib
3142250

1339966 LD is the true solution of the first example.

The same will also be the proof of all the other examples, which we here omit
for brevity's sake. Hence, given Principal, time, and rate of compound profitable
interest, we have found what the Principal with its interest amounts to, which
had been proposed to be done.

'by the procedure. Therefore 875

PROPOSITION 1IV.

Given Principal, time, and rate of compound detrimental interest: to find what
is the present value.

EXAMPLE 1.

. A sum of 700 Ib is to be paid at the end of ten years. What is its present
value, subtracting compound interest at 12 per cent a year?

PROCEDURE
- Look up in the table of 12 per.cent what number corresponds to the 10 years.
This is found to be 3,219,732. Therefore say: 10,000,000 gives 3,219,732; what

does 700 Ib give? This is 225 312% b,

EXAMPLE 2.

A sum of 600 Ib is to be paid in 13—%—} years. What is its present value, sub-
tracting compound interest at 14 per cent a year?

PROCEDURE.

Look up in the table of 14 per cent what number corresponds to the 13th
year. This is found to be 1,820,695. Multiply this by 100. This gives the pro-
duct 182,069,500, which divide by 107 (to wit, by 100 with 7 added thereto,
because of half a year’s interest). This gives the quotient 1,701,584, which is a

number which in the table would correspond to the 13‘7th year, if the tables had
_béven made with half years. Thereafter say: 10,000,000 gives 1,701,584; what

does 600 Ib give? This is 102183330 Ib.

- The same will also be the operation for all other parts of a year, for if over
and above a number of years there were three months, the division would then
(because 3 months is one fourth of a year) have to be effected (instead of the

above division by 107) by 103%; and so on with all other parts of a year, as
has been discussed more fully in the 3rd example of the 2nd proposition.
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EXEMPEL 3.

Eenen is schuldich te betaclen binnen 5. iaeren 800. Ib. ende binnen 4. iaeren
daer naer noch 600. Ib. De vraeghe is wat die t'saemen ghereedt weerdich 2ijn |
aftreckende ghecomponeerden interest teghen 15. ten 100. t'siaers.

CONSTRUCTIE.
De 800. Ib. op 5. iaeren zullen ghereedt weerdich zijn door het ierste exempel

deser propositien 397 1701‘30[‘0[‘0 Ib. ende de 600. Ib. op 9. iaeren zullen ghereedt

weerdich zijn door t'voornoemde ierste exépel 170 557hd welcke twee sommé

100000
29888
bedraeghende tsaemen 568 fo5a0p LP- is de solutie.
EXEMPEL 4.
Eenen is schuldich 2000. Ib. te betaelen ten eynde van 27. izeren. De vraeghe
is wat die weerdich zijn te betaelen ten eynde van 9. jaeren aftreckende ghe-
componeerden interest den penninck 19.

CONSTRUCTIE.

Men zal zien in de tafel van den penninck 19. wat ghetal datter respondeert
op het 9. iaer [ wordt bevonden 6302494. Oock mede wat ghetal datter respondeert
op het 27. iaer | wordt bevonden 2503440. daer naer salmé zegghen 6302494.

gheuen 2503440, wat gheuen 2000. 1b? facit 794 zgggzgi Ib.

Ofte anders machmen doen aftreckende voor 18. iacren door het 1. exempel
deser propositien.

EXEMPEL 5.

Eenen is schuldich te betaelen ten eynde van vier iaeren 360. lb. veraccordeert
met zijnen crediteur die te betaelen in 4. payementen | te weten ten eynde van
d’ierste iaer een vierendeel | tweede iaer noch een vierendeel / ende t'derde iaer
noch een vierendeel | ende t'vierde iaer t'laetste vierendeel [ midts aftreckende ghe-
componeerden interest den penninck 16. De vraeghe is wat hy op elck iaer
betaelen zal?

CONSTRUCTIE.

Men zal aenmercken wat penninghen datmen naer dese conditie verschiet
diemé naer d’ierste conditie niet en zoude verschoten hebbé | nu dan wantmen
naer dese conditie binnen een iaer betaelt t'vierendeel der sommen bedraeghende
90. lb. midts aftreckéde | etc. die mé naer d’ierste conditie binné 3. iaeren naer
daer ierst zoude betaelt hebben [ volght daer wt datmen zien zal wat 90. Ib. te betaelé
binnen 3. iaeren | weerdich zijn ghereedt / wordt bevonden door het ierste exempel

o 33585 .
deser propositien 75 oo Ib. voor d'ierste paye.

Ende om der ghelijcke redenen zalmen bevinden 90. Ib, op 2, iaeré weerdxch

723188
1000000

Ende om der ghelijcke redenen zalmen bevinden 90. ib. op een iaer weerdich

te zijne 79.=—== Ib. voor de tweede paye.

te zijne 8412 Ib. voor de derde paye.
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EXAMPLE 3.

A man owes 800 Ib, to be paid in 5 years, and another 600 Ib 4 years later.
What is the present value of the two together, subtracting compound interest at
15 per cent a year?

PROCEDURE.

The present value of the 800 Ib to be paid in 5 years by the first example

7 170[‘010[‘040 Ib and the present value of the 600 Ib to be

paid in 9 years by the aforesaid first example will be 170 150‘:’075‘5‘0 lb, and these

29888
two sums together amounting to 568 Fo Ib, this is the solution.

of this proposition will be 39

EXAMPLE 4.

A man owes 2,000 lb, to be paid at the end of 27 years. What is the value to
be paid at the end of 9 years, subtracting compound interest at the 19th penny?

- PROCEDURE.

Look up in the table of the 19th penny what number corresponds to the 9th
year; this+is found to be 6,302,494. Also what number corresponds to the 27th
year; this is,found to be 2,503,440. Thereafter say: 6,302,494 gives 2,503,440;

what does 2,000 Ib give? This is 794 ggggzg: Ib.

Or otherwise it may be done by subtracting for 18 years, according to the 1st
example of this proposition.

EXAMPLE 5.

A man owes 360 lb, to be paid at the end of four years. He agrees with his
creditor to pay them in 4 payments, to wit at the end of the first year one fourth,
the second year again one fourth, and the third year again one fourth, and the
fourth year the last one fourth, subtracting compound interest at the 16th penny.
What does he have to pay every year?

PROCEDURE.

It has to be found what money is disbursed according to this condition which
would not have been disbursed according to the first condition. Now because
according to this condition in a year one fourth of the sum is paid, which amounts
to 90 lb, subtracting, etc., which according to the first condition would not have
been paid until 3 years later, it follows that it has to be found what is the
present value of 90 Ib to be paid in 3 years. By the first example of this pro-

33685
1000000

And for similar reasons the present value of 90 Ib-to be paid in 2 years will
be found to be 79 17(;2(?(;:50 Ib for the second payment.
And for similar reasons the present value of 90 Ib to be paid in one year will

be found to be 84 lb for the third payment.

position this is found to be 75 Ib for the first payment.
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Ende want de laetste paye op zulcken conditie betaelt wordt als dierste con-
ditie was [ en zal die winnen noch verliesen | maer zijn van 90. lb. .

EXEMPEL 6.

Het zijn 324. Ib. te betaelen binnen 6. iaeren | te weten 54. lb. elcken ifaere. De
vracghe is wat die weerdich zijn ghereedt ghelt | aftreckende gecomponeerden
interest dé penninck 16. t'siaers.

NOTA.

Voor alzulcke questien als dit exempel een is/te weten daer betaelinghe in ghe-
schieden op vervolghende iaeré [ ende het een iaer zoo veel als het ander iaer [ daer
toe dient ons de laetste columne in elcke tafele. Alsoo dan om wt onse tafelen
proportionale ghetaelen te crijghen met de ghene daer questie af is | soo salmen
den wortel der tafelen te weten 10000000. altijdt moeten multipliceré met soo veel
iaeren als daer questie af is / want t'productum heeft dan zulcken reden tot het
ghetal responderende op het iaer daer questie af is | ghelijck d’'Hooft-somme met
haeren interest | ghelijck alles claerder zijn zal wt d’exempelen.

CONSTRUCTIE.

Men zal zien in de tafel van den penninck 16. wat ghetal datter in’ de laetste
columne respondeett op het 6. iaer | wordt bevonden 48789356. Daer naer van
weghen de 6. iaeren salmen nemen 6. mael 10000000. dat is 60000000. seggende

60000000 gheuen 48789356. wat gheuen 324, 1b? facit voor solutie 263%—;% 1b.

EXEMPEL 7.

Eenen is schuldich 800. Ib. te weten ten eynde van zes iaeten 50. lb. ende
voorts alle iaere daer naer 50. lb. tot de volle betaclinghe / welck strecken zal (tel-
lende van het beghinsel af) tot het tween twintichste iaer. De vraeghe is wat
die ghereedt weerdich zijn | rekenende gecomponeerden interest den penninck 18.

CONSTRUCTIE,

Men zal zien wat 800. lb. weerdich zijn int beghinsel van het zesde iaer | t'welck
zoo veel is als oftmen zochte wat alzulcke 800. Ib. te betaelen op 16. iaeren weer-

dich zijn ghereedt | wordt bevonden door het voorgaende 6. exempel 521 115(::()20 Ib.

ende soo veel zijn die 800. lb. weerdich int beghinsel van het zeste iaer ofte (dat
het zelfde is) ten eynde van het vijfde iaer.
Daer naer zalmen zien door het ierste exempel deser propositien wat de zelfde

521%010—50%% op vijf iaeren weerdich zijn ghereedt ghelt /| wordt bevonden voor

1039615363808
solutie 397 yrreseersos 1P
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And because the Jast payment is made on the same condltlon as the first, this
will neither gain nor lose, but be 90 lb.

EXAMPLE 6.

A sum of 324 Ib is to be paid in 6 yéars, to wit each year 54 lb. What is
their present value, subtracting compound interest at the 16th penny a year?

NOTE.

For all such questions as this example, to wit where payments are made in
successive years, one year as much as the other, the last column in each table
serves. Therefore in order to obtain from our tables numbers proportional to
‘those under consideration, the root of the tables, to wit 10,000,000, will always
have to be multiplied by as many yeats as are under consideration, for the product
then has to the number corresponding to the year in question the same ratio as
the Principal in question to this Principal with its interest, as will all be clearer
from the examples.

PROCEDURE 1).

Look up in the table of the 16th penny what number in the last column
corresponds to the 6th year. This is found to be 48,789,356. Thereafter, on ac-
count of the 6 years, take 6 times 10,000,000, that is 60,000,000; and say:
60,000,000 gives 48,789,356; what does 324 lb give? The solution is

27751344
263 60000000 Ib.

EXAMPLE 7.

A man owes 800 Ib, to wit at the end of six years 50 lb and further every year
thereafter 50 1b until payment is complete, which will extend (counting from the
beginning) to the twenty-second year. What is the present value, charging com-
pound interest at the 18th penny? :

PROCEDURE.

It has to be found what is the value of 800 Ib at the beginning of the sixth
year, which is as much as if it were sought what is the present value of that
800 Ib, to be paid in 16 years. By the foregoing 6th example this is found to

be 521 11630105020 Ib, and this is the value of that 800 Ib at the beginning of the

sixth year, or (which is the same) at the end of the fifth year.
Thereafter it has to be found by the first example of this proposition what is

1 13152 13152
160000

1039615363808
is found to be 397m0 ib.

the present value of the said 52 Ib to be paid in five years. The solution

1) The French edition of 1585 omits, as everywhere else, the refetence to Trenchant
(See the Introduction, p. 19). A note was added, which will be found in the Supplement,
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NOTA.

De volghende exempelen dependeren ex alterna vel inuersa proportione deser
propositien.

EXEMPEL 8.

Eenen is schuldich ten eynde van 17 iaeren 700. lb. zijn crediteur schelt hé quijte
met 292. lb. ghereedt. De vraeghe is teghen wat ghecomponeerde interestsreden
dat afghetrocken waere.

CONSTRUCTIE.

Men zal zegghen 700. 1b: gheué 10000000. wat 292. Ib? facit 4171429. t'zelfde
ghetal zalmen zoecken ten naesten door alle de tafelen op het zeuenthiende iaer;
wordt bevonden in de tafel van den penninck 19. daermen vindt 4181203. waer
door men zegghen zal dese interestsreden te zijne tegé den penninck 19. t’siaers
bycants | maer want 4171429. wat minder is dan 4181203. soo salmen segghen
desen penninck een weynich minder te zijne dan 19. te weten den Penmnck 18.
met eenich ghebroken.

Maer tot een perfecte solutie deser ende dergelijcke questien | ist noodich datmen
onder zijn tafelen hebbe een tafel van alzulcken interest reden als daer questie af
is | dies niet / zoo en kanmé de solutie maer bycants zegghen | t'welck in de
practijcke oock dickmael ghenoech is.

EXEMPEL 9.

Eenen is schuldich te betaelen teenemael binnen zekere iaeren 1400. 1b. ende
betaclt die ghereedt met 107. lb. aftreckende ghecomponeerden interst teghen
13. ten 100. t’siaers. De vraeghe is binnen hoe veel iaeren die 1400. lb. te be-
taclen waeren,

CONSTRUCTIE.

Men zal zegghen 1400. lb. gheué 10000000. wat 107. lb? facit 764286. t’zelfde
ghetal salmen soecken ten naesté ende meerder in de tafel van 13. ten 100. wordt
bevonden 767985. responderende op het 21. iaer. Ergo binnen 21. iaeren waeren
de 1400. 1b. te betaelen. Ende om nu te vinden wat deel des iaers datter bouen
de voor noemde 21. noch was [ salmen zegghen 764286. gheuen 767985. wat 100?

369900 369900
facit 100 ioee van welcken facit men trecken zal 100. de reste is S T welcker
resten 1—5 113 van weghen 13. ten 100.) is het deel des iaers datter noch bouen
369900
de 21. iaeren was / te weten t’saemen 21 3935718 iaeren.
EXEMPEL 10.

Eenen ontfangt 1100. lb. ende hem was afghetrocken ghecomponeerden in-
terest teghen den penninck 16. voor 18. iaeren. De vraeghe is /| wat d’Hooft-
somme was.

CONSTRUCTIE.

Men zal zien in de tafel van den penninck 16. wat ghetal datter respddeert op
het 18. iaer [ wordt bevonden 3357988. Daer naer zalmen zegghen 3357988. comen

2589300

van 10000000. waer van comen 1100. 1b? facit d’Hooft-somme 3275 3357988 Ib-
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NOTE. ’
. The following examples depend on this proposmon in a.ltemate or inverse -
PI’OPOI‘thl’l
EXAMPLE 8.

A man owes 700 Ib, to be paid at the end of 17 years. His creditor quits him
with 292 lb present value. What is the rate of compound interest at which the
subtraction has been made?

PROCEDURE.

Say as follows: 700 Ib gives 10,000,000; what does 292 Ib give? This is
4,171,429. Seek a number as close as possible to this throughout the tables at
the seventeenth year. It is found in the table of the 19th penny, where is found
4,181,203, for which reason it has to be said that this rate of interest is almost
at the 19th penny a year, but because 4,171,429 is slightly less than 4,181,203,

it has to be said that this penny is a little less than 19, to wit the 18th penny
with a fraction.

But for a perfect solution of this and similar questions it is necessary to have
among one’s tables a table of such a rate of interest as the one-in question. If
this is not the case, the solution can only be given approximately, which in
practice is often sufficient.

EXAMPLE 9.

A man owes 1,400 b, to be paid at once after a certain number of years, and
pays their present value of 107 b, subtracting compound interest at 13 per cent
a year. After how many years was this- 1,400 Ib to be paid?

PROCEDURE.

~ Say as follows: 1,400 Ib gives 10,000,000; what does 107 Ib give? This is
764,286. Seek a number as close as p0551ble to and higher than this in the table
of 13 per cent. There is found 767,985, corresponding. to the 21st year. There-
fore the 1,400 1b had to be paid in 21 years. And in order to find what part
of a year there was over and above the aforesaid 21, say: 764,286 gives 767,985;

what does 100 give? This is 100289990 " £rom which 100 has to be subtracted.

764286
‘The remainder is 322232, 3 of which remamder (— on account of 13 per cent)
is the part of a year there was over and above the 21 years, to W1t together
369900
21 go3571s 9935718 years.

EXAMPLE 10.

A man receives 1,100 Ib, cbmpound interest at the 16th pennj for 18 years
having been subtracted. What was the Principal?

PROCEDURE.

Look up in the table of the 16th penny what number corresponds to the 18th
year. This is found to be 3,357,988. Thereafter say: 3,357,988 comes from

10,000,000; what does 1,100 lb-come from? The Principal is 3 27522?3322 Ib.
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EXEMPEL 11.

Eenen wordt afghetrocken 2022. lb. voor ghecomponeerden interest van 13.
iaeren tegen 9. ten 100. t'siaers. De vraeghe is wat d’Hooft-somme was.

f
CONSTRUCTIE.

Men zal zien in de tafel van 9. ten 100. wat ghetal datter respondeert op het
13. iaer | wordt bevonden 3261786. t'zelfde zalmen trecken van 10000000. lb. rest
6738214. Daer naer salmen segghen 6738214. heeft Hooft-somme 10000000.

wat Hooft-somme zal hebben 2022. 1b? facit 300023323?2 Ib.

NOTA.

Dese dry volghende exempelen worden ghesolueert door de laetste columne
der tafelen.

EXEMPEL 12.

Eené is schuldich 33000. Ib. alle iaere 1500. lb. tot 22. iaeren toefende zijn
crediteur schelt hem quijte met 15300. Ib. ghercedt ghelt. De vracghe is teghen
wat ghecomponeerde interestsreden dat afghetrocken is.

CONSTRUCTIE.

Men zal zeggen 33000. lb. gheué 220000000. (te weten 10000000. ghemul-
tipliceert met 22. iaeren) wat gheué 15300. Ib? facit 102000000. dit ghetal sal-
' men ten naesten soecken door alle de tafelé in de laetste columne op het 22. iaer |
wordt bevondé in de tafel van 8. ten 100. al waermen vindt 102007429. waer door
men zegghen zal dese interests reden te zijne van 8. ten 100. t'siaers bycants |
maer want 102007429. wat meerder is dan 102000000. soo salmen seggen dese
interests reden wat meerder te zijne dan teghen 8: ten 100. te weten 8. met eenich
zeer cleyn ghebroken. -

Maer tot een perfecte solutie deser ende der gelijcke questien / ist noodich dat-
men onder zijn tafelen hebbe een tafel van alzulcken interests reden als daer
questie af is.

EXEMPEL 13.

Eenen is schuldich te betaelen zeker somme | te weten alle iaere een zesten
deel der zeluer sommen / zes iaeren lanck gheduerende; veraccordeert met zijnen
crediteur die te betaclen ghereedt | midts aftreckende ghecomponeerden interest
den penninck 16. ende gheeft hem ghereedt 263. 1b. De vraeghe is wat d'Hooft-
somme was.

CONSTRUCTIE.

Men zal zien in de tafel van de penninck 16. in de laetste columne wat ghetal
datter respondeert op het 6. iaer / wordt bevonden 48789356. Daer naer salmen
zegghen 48789356. comen van 60000000. (te weten 10000000. ghemultipliceert

met 6. faeren) waer van comen 263. lb? facit Hooft-somme 323322—332? Ib. -
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EXAMPLE 11.

A man receives a sum of morey, 2,022 Ib of compound interest at 9 per cent
a year for 13 years having been subtracted. What was the Principal?

PROCEDURE.

Look up in the table of 9 per cent what number corresponds to the 13th year.
This is found to be 3,261,786. Subtract this from 10,000,000 1b. The remainder
is 6,738,214. Thereafter say: 6,738,214 has for Principal 10,000,000; what Prin-

cipal will 2,022 Ib have? This is 3,0003255%00 Jp,

NOTE.

The three following examples are solved by means of the last columns of
the tables.

EXAMPLE 12.

A man owes 33,000 lb, 1,500 lb every year, up to 22 years, and his creditor
quits him with 15,300 lb present value. At what rate of compound interest was
the subtraction made?

PROCEDURE.

Say as follows: 33,000 lb gives 220,000,000 (to wit: 10,000,000 multiplied
by 22 years); what does 15,300 b give? This is 102,000,000. Seek a number as
close as possible to this throughout the tables in the last column at the 22nd
year. It is found in the table of 8 per cent, where is found 102,007,429, so that
it has to be said that this rate of interest is approximately 8 per cent a year; but .
because 102,007,429 is a little more than 102,000,000, it has to be said that
this rate of interest is slightly more than 8 per cent, to wit 8 plus a very small
fraction.

But for a perfect solution of this and similar questions it 1s necessaty to have
among one’s tables a table of such a rate of interest as the one in question.

EXAMPLE 13.

A man owes a certain sum, to wit that every year one sixth of this sum has
to be paid, during six years. He agrees with his creditor to pay its present value,
subtracting compound interest at the 16th penny; and he gives him 263 Ib
present value. What was the Principal?

PROCEDURE. .

Look up in the table of the 16th penrfy in the last column what number
corresponds to the Gth year. This is found to be 48,789,356. Thereafter say:
48,789,356 comes from 60,000,000 (to wit 10,000,000 multiplied by 6 years);

: PSR 21038012
what does 263 Ib come from? The Prmqpal is 323 Te=eoses 1D
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EXEMPEL 14.
Eenen is schuldich te betaelen zeker somme / te weten alle iaere heté% der zeluer

sommen 27. iaeren lanck gheduerende | veraccordeert met zijn crediteur die te be-
taclen ghereedt [ mits aftreckéde 4010. lb. voor ghecomponeerden interest tegen
14. ten 100. De vraeghe is wat d’Hooft-somme was.

CONSTRUCTIE.

Men zal zien in de tafel van 14. ten 100. wat ghetal datter respondeert in de
laetste columne op het 27. iaer | wordt bevonden 69351565. t'zelfde zalmen af-
trecken van 270000000. (te weten 10000000. ghemultipliceert met 27. iaeren)
rest 200648435. Daer naer salmé seggé 200648435. compt van 270000000, waer

5 1044470
van zal comen 4010. lb? facit voor solutie 5396 300648435 Ib.

DEMONSTRATIE.
Aenghesien int ierste exempel deser propositien gheseyt is 700. lb. te betaelen
ten eynde van 10. iaeren | ghereet ghelt weerdich te zijne 225 1308010201‘0 Ib. aftreckende
ghecomponeerden interest teghen 12. ten 100. t’siaers / volght daer wt dat indien

38124 :
mé de zelue 2257557 1b. terstont op interest leyde teghen den voornoemden

interest van 12. ten 100. dat de selue Hooft-somme met haeren interest (zoo
d’operatie goedt is) zullen moeten t'saemen bedraeghen 700. lb.

Alsoo dan rekenende dien interest naer de leeringhe des iersté exempels der
tweeder propositien [ zal bedraeghen met haere Hooft-somme 700. 1b. waer wt be-
sloten wordt de constructie goedt te zijne.

S’ghelijcks sal ook zijn de demonstratie van d’ander exempelen deser proposi-
tié | welcke wy of de cortheydt achter laeten.

Alsoo dan wesende verclaert Hooft-somme tijt ende intersts reden van ghecom-
poneerden schaedelicken interest | hebben wy ghevonden wat die gereedt weerdich
is/t'welck gheproponeert was-alsoo ghedaen te worden.

APPENDIX.

Ten laetsten heeft mij goedt ghedocht een generale reghel hiet te beschrijuen |
om van twee ofte meer conditien de profijtelickste te kennen | ende hoe veel zy
profijtelicker is dan d’ander | want hier in is by ghevalle de principaele nutbaer-
heydt deser tafelen gheleghen | ende dat ouermidts trafiquerende persoonen
malckanderen daghelicks conditien voorstellen | welcker conditien de beste dick-
mael gheen van beyden bekent en is.

Om dan metten cortsten dien reghel te verclaeren | zegghe ick / dat . men zien
zal wat elcke gheproponeerde conditie ghereedt weerdich is in respect van eenighe
interests reden fende dat door de leeringhe van eenighe der voorgaende exempelen /
welcker ghereeder sommen differentie betoont hoe veel d’een conditie beter is -
di d’'ander, t'welck door exempel claerder zijn zal.

EXEMPEL.

Eenen is schuldich 32500. 1b. te weté 12000. lb. ghereedt ende 6500. Ib. binnen
3. iaeren | ende de resterende 14000. 1b. aldus / te weten op het vierde iaer 500. lb.
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‘ 'EXAMPLE 14

A man owes a certain sum, to wit that -every year he has to pay’ 27 of this

sum, during 27 years. He agrees with his creditor to pay its present value, sub-
tracting 4,010 Ib for compound interest at 14 per cent. What was the Principal?

PROCEDURE.

Look up in the table of 14 per cent what number corresponds in the last
column to the 27th year. This is found to be 69,351,565. Subtract this from
270,000,000 (to wit 10,000,000 multiplied by 27 years) the remainder is
200,648,435. Thereafter say: 200,648,435 comes from' 270,000,000; what w1ll

1044740
4,010 Ib come from? The solution is 5,396 gerzere 1b.

PROOF.

Since in the first example of this proposition it has been said that the. present

value of 700 lb to be paid at the end of 10 years is 225 ‘308(:0201*0 1b, subtracting com-

38124 :
pound interest at 12 per cent a year, it follows that if this 225; o006 AP is put

out at interest at once at the aforesaid rate of 12 per cent, the said Principal
with its mterest (if the operation is correct) will have to amount together to
700 1b.

Thus, charging the interest according to the first example of the second pro-
position, with its Principal it will amount to 700 Ib, from which it is concluded
that the procedure was correct.

The same will also be the proof of the other examples of this proposition,
which we omit for brevity’s sake.

Hence, given the Principal, the time, and the rate of compound detrimental
interest, we have found the present value which had been proposed to be done.

APPENDIX.

Finally it seemed suitable to me to describe here a genéral rule for finding
which is the most profitable of two or more conditions, and by how much it is
more profitable than the other, for in this consists perhaps the principal use-
fulness of these tables, such because businessmen will daily propose conditions
to one another, while frequently neither of the two knows which condition is
the best.

In order to set forth this rule as shortly as possible, I say that it has to be
found what is the present value of each proposed condition in respect to a given
rate of interest, such in accordance with one of the foregoing examples, the
difference between these present values showing by how much one condition
is better than the other, which will be clearer from an example,

EXAMPLE.

A man owes 32,500 Ib, to wit 12,000 Ib present value and 6,500 b in 3 years,
and the remaining 14,000 lb as follows: the fourth year 500 Ib, and further
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ende voorts alle iaere daer naer 500. Ib. totte volle betaelinghe / welcke aenloopen
sal 28. iaeren. Ende hem wordt ghepresenteert te betaclen ghereedt 6000. Ib. ende
ten eynde van 4. iaeren noch 5000. lb. ende resterende 21000. Ib. aldus; te weten
op het vijfde iaer 3000. lb. ende voort alle iaere daer naer 3000. Ib. tot de volle
betaelinghe / hetwelck aenloopen zal 7. iaeren. De vraeghe is welcke conditie de beste
is voor den crediteur | ende hoe vele sy beter is dan d’ander | rekenende ghecompo-
neerden interest den penninck 16.

CONSTRUCTIE.
De 12000. 1b. die ghereedt te betaclen zijn ghereedt
weerdt ‘ 12000 Ib.
Ende de 6500. Ib. die binnen 3. jaeré te betaelé zijn |
zijn reedt weerdich door het 1. exempel der 4. prop. 541 91%)62()2_36 Ib,
Ende de 14000. Ib. die te betaelen zijn alle iaere 500. 1b.
tot 28. iaeren toe [ beghinnende van het vierde iaer tot het
32. iaer | zijn ghereedt weerdich door het 7. exempel der 0830451105
4. prop. 5448 g ooanaosn 1P

Welcke dry sommé voor de weerde in ghereeden ghelde
van d'ierste conditie bedraeghen 22867 %%0 Ib.

Nu volght de calculatie vande tweede conditie.

De 6000. Ib. ghereedt te betaclen zijn ghereet weerdt

6000. Ib.
Ende de 5000. Ib. te betaelen ten eynde van het 4. iaer’/

zijn ghereedt weerdt door het 1. exemp. der 4. prop. 3923 13020‘5% Ib.
Ende de 21000. 1b. die te betaclen zijn alle iaere 3000. Ib.

tot 7. iaeren toe beginnende van het vijfde iaer tot het 12.

iaer zullen ghereedt weerdt zijn door het 7. exempel der

4. prop. 647522600753
prep 13024700000000000 b.
Welcke dry sommé voor de weerde in gereeden ghelde

van de tweede conditie bedraeghen 22948 174672600753 1y,

700000000000

Alsoo dan de tweede.conditie (want zy meer bedraecht dan d'ierste) is beter
voor den crediteur dan d’ierste. Nu dan afghetrocken de ghereede weerde
der ierste conditie van de ghereede weerde der tweeder conditien/rester

1208589106% . P . .
1 mlb' ende soo veel is de laetste conditie beter voor den crediteur

dan d’ierste | welcke solutie met veel anderen dier ghelijcke daghelicks in praxi
te voren comende en zouden zonder t’behulp van dese tafelé niet dan door eenen
onestimeerlicken aerbeydt connen ghegheuen worden.

ANDER EXEMPEL.

Men begheert te weten hoe veel 2000. 1b. ghereedt op 7. iaeren beter zijn | re-
kenende ghecomponeerden interest teghen 4. ten 100. alle vierendeel iaers: dan
de zelue 2000. Ib. ghereedt op zeuen iaeren rekenende gecomponeerden interest
dé penninck 16. t'siaers..
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every succeeding year 500 lb until payment is complete, which will take 28
years. An offer is made to him that he shall pay 6,000 Ib present value and at
the end of 4 years 5,000 lb more, and the remaining 21,000 1b as follows: the
fifth year 3,000 Ib and -further every succeeding year 3,000 1b until payment
is complete, which will take 7 years. The question is which condition is the best
for the creditor, and by how much it is better than the other, charging compound
interest at the 16th penny.

PROCEDURE.
The present value of the 12,000 Ib to be paid at present is 12,000 lb,
And the present value of the 6,500 Ib which has to be
paid in 3 years, by the 1st example of the 4th proposition, is 5,419 222 |

100000
And the present value of the 14,000 Ib, of which every

year 500 Ib has to be paid, during 28 years, beginning from

the fourth year up to the 32nd year, by the 7th example of

S 42830451195
the 4th proposition, is 5,448 555555000006 Ib
The present value of the three sums on the first conditions
68660451195
amounts to 22,867 sersa0600506 1b

Now follows the computation of the second condition.
The present value of the 6,000 Ib to be paid at present
is 6,000 Ib. '
~ And the present value of the 5,000 Ib to be paid at the
end of the 4th year, by the 1st example of the 4th pro-

e 3245

position, is 3,923 5555 Ib
And the present value of the 21,000 lb, of which every '

year 3,000 Ib has to be paid, up to 7 years, beginning from

the fifth year to the 12th year, by the 7th example of the

.. . 847522600753
4th proposition, will be 13,024z 0o Ib
The present value of the three sums- on the second con-
.. 174672600753
dition amounts to 22,948m1b

The second condition therefore (because it is more than the first) is better
for the creditor than the first. And when the present value on the first con--
dition is subtracted from the present value on the second condition, there remains

12085891062 e ,
81 sesoroaoao0g D> and by so much the last condition is better for the creditor

than the first; and this solution and many other similar cases, which are of daily
occurrence in practice, could not be given without the aid of these tables unless
with incalculable exertion.

OTHER EXAMPLE.

It is required to know by how much 2,000 Ib present value is better in 7 years,
charging compound interest at 4 per cent every quarter of a year, than the said
2,000 Ib present value in seven years would be, charging compound interest
at the 16th penny.a year. '
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NOTA.

Dese conditien zouden in sunpelen interest gelijck zijn [ maer in ghecomponeer-
den interest is'de differentie groot.

CONSTRUCTIE

~ Men za.l zien in de tafel van 4. ten 100. wat 2000. Ib. ghereedt met haeren in-
terest bedraegen op 28. termijnen | (want 28. zulcke termijnen maken 7. iaeren)

wordt bevonden 5997;2;23;2 Ib.
Daer naer salmen zien wat 2000. lb. met haeren interest bedraegen op zeuen

iaeren teghen 16. ten 100. t'siaers /| wordt bevonden door het 1. exempel der 3.

1556660 1556660 1372316
- propositi€ 5652 ;zwer 1b. Nu di afgetrockeé 5652 gzzease 1b. van 5997 zmns Ib.

rest bycants 345. Ib. ende soo veel bedraecht den interest van d’ierste conditie
meer dan den interest van de laetste.

Alsoo dan alsvoren gheseyt is / salmé in alle anderen dier ghelijcken de ghereede
weerde zoecken van verscheyden conditié / ende haere differentien zullen de pro-
fijtelickste conditie betoonen.

NOTA.

Soo iemandt te opereren hadde in cleyne sommen | zoude moghen twee oft dry
cijffer letteré van de ghetaelen der tafelen min ghebruycken | die van achteren af
cortende [ midts der ghelijcke menichte van letteren [ oock afcortende van de wortel
der tafel / als dies ghelijcke in fabula sinuum ende meer andere oock de ghebruyck
is | wantet op cleyne sommen gheen merckelicke differentie en can brengen [ iae
dickmael veel minder dan de weerde van den minsten penninck die der ghemunt
wordt: ‘Maer op groote sommen zoudet merckelijcker zijn. Daer om hebbé wy
onse tafelen ghemaeckt dienende zoo wel tot groote notabele sommen / ghelijck
dickmael zijn penninghen van Banckiers / Potentaté | Prouincien ende dierghelijcke /
als tot cleyne sommen.

FINIS.
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NOTE.

These conditions would be equal in simple interest, but in compound interest
the‘difference is great.

PROCEDURE.

-Look up in the table of 4 'pef cent what 2,000 lb present value with its
interest amounts to in 28 terms (for 28 such terms make 7 years); this is found

1372316
to be 5 997 5317m3 Ib.

Thereafter ‘it has to be found what 2,000 b with its interest amounts to in
seven years at 16 per cent a year; by the Ist example of the 3rd proposition

1556660 1556660
this is found to be 5,652 3538295lb When 5,652 122656¢ 3338995 1b is subtracted from

5 997;2;23;2 Ib, there remains approximately 345 b, and by so much the interest

on the first condition is more than the interest on the last one
Thus, as has been said above, in all similar cases the prescnt value on dlfferent
conditions has to be sought, and their difference will show which is the most
. profitable condmon

NOTE.

If a man had to operate with small sums, he might omit two or three digits
from the numbers of the tables, abbreviating them on the right, provided the
root of the table were also abbreviated by the same number of digits, such as is
also commonly done in sine tables and more such tables, for on small sums this
cannot make any appreciable difference, yea, often much less than the value of
the smallest coin that is minted. But on large sums it would be miore perceptible.
For that reason we have made our tables so that they may ‘serve for large and
notable sums (such as often occur with Bankers, Potentates Provmces, and the
like) as well as small sums.

END
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SUPPLEMENT (1590)

EXEMPEL 7.

Het zijn 324 Ib | te betalé binné 6 iaren | te weté 54 Ib t' siaers. Vrage wat
de selue weerdich zijn gereet gelt | aftreckéde simpelé interest tegé 12 t& 100?

CONSTRUCTIE.

Men sal sien wat ghelt datmen nae dese conditie verschiet / datmen na d’eerste
niet en soude verschoten hebben. Nu dan wantmen na dese conditie verschiet 54 Ib
die te betalen waren binnen 1 iaer daer nae | soo moetmen sien hoe veel de selue
54 Ib te betalen binnen een iaer | weerdich zijn ghereedt gelt [ ende wort bevonden

deur het voorgaende eerste exempel van dese propositie | 48% Ib. Ende om

der gelijcke redenen sullen ander 54 lb / op 2 iaeren weerdich zijn gereet
4317 Ib. EA de derde 54 lb op 3 iaren 3937 Ib. EA de vierde 54 Ib op

4 jaré 36%;,8 Ib. Ende de vijfde 54 Ib op de 5 iaré 33-2— Ib. Efi de laetste 54 1b
op 6 iaren 31% Ib. Efi de somme der boué schreuen ses partien is voor solutie

2356847
233 23476796 Ib.

NOTA.

Maer want dit moeyelijck is voor elck termijn een bysonder reeckeninge te
maken | als hier bouen | voornamelick alst van veel iaeren of termijnen is [ soo
machmen tafelen maken | deur welcke mé sulcx sal moghen solveren met een
werckinghe aldus: ‘

Om te maken eé tafel van 12 ten 100 / men sal nemen eenich groot getal | waer
af d’eerste letter sy 1 [ ende al d’ander 0; als by voorbeelt 10000000, t'welck wy
noemé wortel des tafels: seggende 112 (te weten capitael 100 / metten interest
van een iaer) geuen 100, wat 10000000? compt 8928571 [ als ghetal dienende
voor t'eerste iaer. Aengaende het ouerschot [ dat laetmen verloren gaen [ als van
geender acht zijnde. Voorts om te vinden t’getal van 2 iaeren | mé sal seggen
124 (te weten 100 capitael | metten interest van twee iaren) geuen 100. wat
10000000? compt 8064516 | de selue vergaert tot 8928571 | maken 16993087 |/
voor t'getal der twee iaren. Daer nae om te vinden het ghetal der drie iaren | men
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SUPPLEMENT

ADDITIONS AND MODIFICATIONS, FOUND IN THE
EDITION OF 1590

Modified text of Example 7, p. 45.
A sum of 324 Ib is to be paid in 6 years, to wit 54 1b a year. What is the
present value of this sum, subtracting simple interest at 12 per cent?

PROCEDURE.

It has to be found what money one disburses on this condition that one would
not have disbursed on the first condition. Thus, because on this condition one
disburses 54 b, which was to be paid 1 year later, it has to be found what is
the present value of this 54 1b to be paid in one year; by the preceding first ex-

ample of this proposition this is found to be 4813—4’ Ib. And for the same reasons
the present value of the second 54 Ib, to be paid in 2 years, will be 43;—3 Ib. And
that of the third 54 Ib, to be paid in 3 years, 39% 1b. And that of the fourth
54 Ib, to be paid in 4 years, 361 Ib. And that of the fifth 54 Ib, to be paid
in 5 years, 33 % Ib. And that of the last 54 1b, to be paid in 6 years, 31% 1b. And

2356847 . .
33176796 \D»  which is the

the sum of the above-mentioned six amounts is 233

solution.
NOTE.

. .
But because it is difficult to make a separate calculation for each term, as

above, especially in the case of many years or terms, one can make tables by

means of which such problems can be solved by the following operation:

In order to make a table of 12 per cent, take some large number, of which the
first figure-is to be 1 and all the others 0, e.g. 10,000,000, which we call the
root of the table, saying: 112 (to wit the principal of 100 with the interest of one
year) gives 100; what does 10,000,000 give? This is 8,928,571, being the number
serving for the first year. As to the remainder, this is neglected as being of no
account. Further, in order to find the number of 2 years, say: 124 (to wit the
principal of 100 with the interest of two yeats) gives 100; what does 10,000,000
give? This is 8,064,516. When this is added to 8,928,571, this makes 16,993,087
for the number of the two years. Thereafter, in order to find the number of the
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“sal segghen 136 (te weten capitael 100 / metten interest van 3 iaeren) geuen
100 / wat 100000007 compt 7352941 [ de selue vergaert tot de 16993087 | maken
24346028 | voor t'getal der drie jaren. Ende alsoo machmen voort varen met soo
veel iaeren alsmen wil | welcke wy in dese tafel tot 8 termijnen veruolcht hebben /
in deser voegé.

Tafel van simpelen schadelicken interest / van 12 ten 100.

1 8928571.
2 16993087.
3 24346028.
4 31102785.
5 37352785.
6 43166738.
7 48601521.
8 53703562.

Nu om deur dese Tafel te solveré de questie van die seuende exempel | men
sal Multipliceré de wortel des tafels 10000000 / met de iaren daer questie af is [
te weten [ met 6 [ maeckt 60000000 / daer na salmen seggen / 60000000 gheuen
43166738 (t'welck het ghetal is ouetcomende inde tafel tegen de 6 Jaren) wat

324 lb? compt 233 66000203010‘020 Ib. die doen 2331b2 8 0 650501‘060808000 gr. eil d’ander solutie

2356847 2200176 . -
was 233 s lb doende 233 Ib 2 8 050w gr. welcke solutien alleenlijck ver-

schil hebben van een seer cleyn ghedeelte van 1 gr. | dat van gheender achte en is |
deur oorsaeck dat de uyterste volmaecktheyt inde tafel niet en is / om de resten
diemen int maecken der tafelen verloren laet.

EXEMPEL 9.

Een is schuldich 200 Ib te betaclen in 5 iaeren | wat sullen die weerdich zijn
in 2 iaeren frekenende simpelen interest teghen 10 ten hondert.

CONSTRUCTIE.

Men sal trecken 2 iaeren van 5 iaeren /-blijft 3. iaeren | op ae weicke de voor-
noemde 200 Ib weerdich sullen zijn (deur het tweede exempel van dese propo-

sitie) 153 ! Ib.
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three years, say: 136 (to wit the principal of 100 with the interest of 3 years).
gives 100; what does 10,000,000 give? This is 7,352,941. When this is added
to the 16,993,087, this makes 24,346,028 for the number of the three years.
And thus one may go on with as many years as one wishes, which we have con-
tinued in this table up to 8 terms, as follows: :

Table of simple detrimental interest of 12 per cent.

1 8928571
2 16993087
3 24346028
4. 31102785
5. 37352785
6 43166738
7 48601521
8 53703562

Now in order to solve by means of this table the question of the seventh
example, multiply the root of the table (10,000,000) by the years in question,
to wit by 6. This makes 60,000,000. Thereafter say: 60,000,000 gives 43,166,738
(which is the number corresponding in the table to the 6th year); what does

' ive? This i 6023112 i . 02246880,

324 Ib. give? This is 233 50000000 b, which makes 233 1b 2sh: 060000000 d.;

. 2356847 11y o h 2200176 , .

and the other solution was 233 =22 1b,"which makes 233 Ib 2 sh. 0= d.;

these solutions only differ by a very small part of 1d., which is of no account,

because there is no extreme petfection in the table, because of the remainders that
are neglected during the making of the tables.

-

Modified text of Example 9, p. 47,

A man owes 200 lb to be paid in 5 years. What is their value in 2 years,
charging simple interest at 10 per cent a year?

PROCEDURE.

Subtract 2 years from 5 yeats; the remainder is 3 yeats, in which the value of

the aforesaid 200 1b will be (by the second example of this proposition) 153% Ib.
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EXEMPEL 10.

Eenen is schuldich binnen 3 iaren 420 Ib [ ende binnen 6 iaren daer na noch
560 Ib: de vraghe. is wat dese partien weert zijn te betalen t'samen op 2 iaren |
rekenende simpelen interest tegen 10 té 100?

CONSTRUCTIE.

De 420 Ib te betalen binné 3 iaren / zijn weerdich binnen 2 iaré |/ deur het
voorgaende 9 exempel / 381% 1b; ende de 560 1b te betalen op 6 iaren daer
nae | dats binnen 9 iaeren [ zijn weerdich binnen 2. iaeren /deur het voornoem-

de 9. exempel | 329% Ib. welcke met de voorsz. 381‘9—1 Ib / maecken voor solu-

. 43
tie 711~ Ib.

NOTA.

So de somme efi plaets van 324 lb. een ander gheweest hadde niet passende
op 6. euen iaeren [ick neme van 330. lb. te betalen met 54 Ib. tsiaers 6. iaer
lanck efi op seuende iaer noch 6 Ib. men soude eerst vinden de weerde in ghereet
ghelt vande 324. Ib. na de leeringhe wt dit seste exempel. Daer nae de weerde in
ghereedt ghelt vande 6. Ib. (die te betaclen zijn in 7. iaer) naer de leeringhe
van teerste exempel van dese propositie. Ende desomme van deze twee par-
tyen soude t'’begheerde zijn.

Merckt oock cortheyts haluen / dat sooder effen 100. Ib. te betalen waeren
ettelijcke iaeren achter malcander ende dattet niet noodich en waer de menichte
der B ende gr. te weten gelijckt somwijlen wel te passe coemt. So wijsen d’eerste
letteren in de derde tafel de menichte der ponden [ sonder datmen behoeft eenige
rekeninghe te maecken. Als by gelijckenis 100. Ib iaerlijcx 12. iaeré lick | wat
zijn die gereed weert | af te trecken tegé dé penninck 16?

Ick sien in de tafel van dé penninck 16. al waer ick deerste letter van het 12.
iaer vinde 827. daer6 827. Ib. (wel verstaende dat daer toch noch 8 ende gr. ge-
breké) is de solutie. Maer waerét geweest 200. Ib. iaerlijcx [ 12 iaeren lanck | soo
en soudemen die 827. lb. maer te dobbeleren hebben fbedraghende voor solutie
1654. Ib. waer wt de gemeenen regel te verstaé is [ hoemé de somme met 300. Ib.
" 400. 1b. oock mede met effen duysent en dierghelijcke.
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Modified text of Example 10, p. 49.

A man owes 420 Ib to be paid in 3 years, and 6 years later 560 lb more.
What will these sums be worth, if paid together after 2 years, charging simple
“interest at 10 per cent a year?

- PROCEDURE.
The value in 2 years of the 420 lb, to be paid in 3 years, by the preceding
oth example is 38119—1 Ib, and the value in 2 years of the 560 1b, to be paid
6 years later, 7.e. in 9 years, by the preceding 9th example is 32917—,7 Ib, which

together with the aforesaid 38119—1 Ib makes 7111—1‘7—:”—8 Ib, which is the solution.

Note, added after Example 6, p. 101.

NOTE.

If instead of 324 Ib the amount had been another, not divisible in 6 equal
yearly terms, I assume 330 lb, to be paid with 54 1b a year during 6 years and
the seventh year 6 Ib more, the present value of the 324 Ib would first have
to be found, in accordance with this sixth example. Thereafter the present value
of the 6 lb (which is to be paid in 7 years) in accordance with the first example
of this proposition. And the sum of these two amounts would be the required
value.

Note also, for brevity’s sake, that if precisely 100 Ib were to be paid several
years in succession and if it were not necessary to know the amount of the sh.
and the d., as sometimes happens, the first figures in the third table indicate the
amount of the pounds without any calculation having to be made. For example:
What is the present value of 100 b to be paid yearly during 12 years, interest
at the 16th penny to be subtracted?

I look it up in the table of the 16th penny, where I find the first figures of
the 12th year to be 827; therefore 827 Ib (on the understanding that this number
still lacks sh. and d.) is the solution. But if the amount had been 200 lb, to be
paid yearly during 12 years, one would merely have to double this 827 Ib, the
solution thus being 1,654 1b, from which can be inferred the general rule how
to find the sum with 300 Ib, 400 Ib, and also with precisely one thousand and
the like.
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INTRODUCTION
§1

Stevin's contributions to geometry illustrate the fundamental position of Euclid’s
Elements in the work of sixteenth-century mathematicians. The Elements were
their main source of reference, to which they constantly returned for knowledge,
method, and inspiration. The typically “Greek” reasoning of Euclid, which was
also basic to the demonstrations of Apollonius and Archimedes, geometrical to
the core, was an essential element in the mathematical thinking of sixteenth-century
Europe.

This Greek influence was gradually undermined by the adaptation of the
arithmetical-algebraic methods traditional in the Orient, which reached Europe
almost entirely through authors originally writing in the Arabic language. Stevin’s
Tables of Interest present a good example of how the practice of life itself com-
pelled mathematicians to become proficient in these methods. On a higher
theoretical level we see the same influence at work in Stevin's Arithmétique. Even
the Problemata Geometrica, though fundamentally a series of papers based on the
“Greek” approach, shows the influence of the Arabic tradition in several places.

Several printed editions of the Elements existed in Stevin’s days. One of
Stevin’s favourites was the Latin edition by Clavius, the Jesuit astronomer at the
Vatican. It was a thorough piece of work, first published in 1574, consisting of
two volumes in a rather handy quarto size. It had the advantage of introducing
the reader to related work by other mathematicians, explained in Scholia to the
text 1). Other books used by Stevin in preparing his Problemata were Diirer’s
Underweysung of 1525 and Commandinus’ Latin edition of the principal works
of Archimedes of 1558.

The Problemata consists of five books, each with a topic of its own 2). The
first book, after an introduction on proportions of lines, solves problems con-
cerning the division of polygons into parts of a given ratio. The second book
contains the application of 'the so-called regula falsi to certain constructions or,
in other words, shows how certain constructions can be performed with the aid
of similarity of figutes. In the third book we find Stevin's studies on regular
and semi-regular polyhedra. The fourth book deals with the construction-of a
polyhedron of a given volume similar to a given polyhedron, the fifth book with
the construction of a pelyhedron similar to two (similar) polyhedra and equal
to either their sum or their difference. While the first and second books are
based on Euclid, the third is based on Diirer; the last two are the result of Stevin’s
study of Archimedes. ’

Yy Euclidis Elementorum libri XV, . . ., accessit X V1. De solidorum regularium compara-
tione . . . Auctore Christophoro Clavie (Rome, 1574, 2 vols, several later editions). See foot-
note %) to the Introduction to L’.Arithmetique.

2) A full description and analysis of the Problemata has been given by N. L. W, A,
Gravelaar, Stevin’s Problemata Geometrica, Nieuw Archief voor Wiskunde, (2) 5 (1902),
pp. 106-191.
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§ 2

The first book opens with a classification of ratios and proportions, based on the
fifth book of Euclid’s Elements. This classification, in its attempt to give special
names to particular proportions, strikes us as clumsy and pedantic, but Stevin merely
followed an ancient tradition. All this labelling was fundamentally due to a
serious desire to understand Euclid, though it was encumbered with relics from the
works of medieval latinists 3). The following list may explain some of the
terminology for ratios in a modern fashion:

(n+1):n  superparticularis | 7: (# 4+ 1) subsuperparticularis

(n+10):n  superpartiens n:(n+1)

kn . n multiplex n:kn )llke the corresponding terms to

(k7 + 1) : »  multiplex super- |} 2: (bn + 1), the left, with “sub” prefixed:
particularis S ‘subsuperpartiens”, etc.

(kn + 1) :#» multiplex super- | 72: (bn + [)

partiens

In accordance with the Greek precedent the cases / = 1 and / >> 1 are treated
separately, since unity was not considered a number. Stevin was later to break
with this concept (see the introduction to L’ Arithmétique).

There are terms for special ratlos in accordance with the general scheme.
For instance;

2 :1 dupla, 3 :1 tripla

DI o s o
LR e v it
(2 im | R aninsqintes bence 7 - 5

2, # = 4 duplasesquiquarta, hence 9 .: 4

Y
(kn +1) :n 3 b4 3, » = 6 triplasesquisexta, hence 19 : 6.

There are more terms in Stevin’s text, which are not all to be found in Clavius, .
but which all formed part of the regular curriculum of the universities. The
figures, with the simple numerical illustrations, are similar to those in Clavius.

The next part consists of the application of this theory of proportions to the
problem of the division of figures into parts of a given ratio. Stevin found an
example of this problem in an appendix by Clavius to the 6th book of the
Elements, where it is shown how to divide a triangle into two parts in 2 given

%) This terminology is a Latin translation of Greek terms used by Nicomachus in his
Introduction to Arithmetic and passed into the language of the regular quadrivium of the
Medieval and Renaissance schools, primarily through the study of Boetius, who used it
in his Arithmetica and in his Musica; see A. M. T. S. Boetii De Institutione Arithmeticae
Jibri duo. De Institutione Musicae libri quingue . . . edidit G. Friedlein (Leipzig, 1867, VIII +
492 pp.), esp. Lib. I of the Arithmetica; T. L. Heath, A Manual of Greek Mathematics
(Oxford, 1931), p. 69. English translation of Nicomachus’ Arithmetica by M. L.
D’Ooge, New-York, 1926. o
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ratio by a line passing through a point on a side 4). This was not, however, an
original idea of Clavius. As he sets forth himself in the Prolegomena to his
translation, he found the problem in a book published by Commandinus and
John Dee in 1570, which, he says, though ascribed to a certain Mahomed of
Bagdad 5), may have been Euclid’s book on Divisions 6). Stevin, who did not
know this book, took Clavius’ problem and discussed aspects of it in his first
set of three problems. Then he himself added five more problems, which he
thought to be novel. All-eight problems deal with the division of polygons in a
given ratio either by a line through a vertex, or by a line through a.point on a
side, or by a line parallel to a side.

They were not -so very novel after all, as Stevin would have discovered if he
had found an opportunity to consult Mahomed of Bagdad-Commandinus. We
do not know if he ever did. But after the Problemata had been published and
Stevin had found the time to catch up in his reading, he discovered some other
authors who had dealt with the division of figures 7). Stevin mentions Cardan,
Ferrari, and especially Tartaglia in a part of his General Trattato (1560) 8). These
authors took their inspiration directly or indirectly (through Paciolo’s Summa of
1494) from Leonardo Pisano’s Practica Geometriae' (1220), and through this
book from Arabic sources. We now know that the text of Mahomed of Bagdad
and that of Leonardo Pisano are different versions of the lost book of Euclid
on Divisions of Fzgures It has been possible to reconstruct the lost book from
these different versions, together with another one, found by Woepcke in 1851
in a manuscript text 9). This book, as the title indicates, contains a large number
of problems of the same nature as those of Stevin in the first book of his Pro-
blemata.. :

Stevin also mentions in the Meetdaet that after his book had been published,
Benedetti published a treatise in which the division of figures was taken up 10).
However, despite all this competition, Stevin’s wotk was excellent enough to
be preferred by Clavius, who in 1604 praised his treatment of the division of
* figures above the others 11). Stevin himself was not too satisfied with his work,

%) Clavius, Z¢. %), p. 230 1., Problema XIII: “A dato puncto in latere trianguli lineam
rectam ducete quae triangulum dividat in duo segmenta secundam propottionem datam.”

8) De superficierum divisionibus libri Machometo Bagdedino ascriptus nunc primum Joannis Dee
Londinensis et Federici Commandini Urbinatis opera in lucem editus (Pesaro, 1570). There was
an Italian translation of 1570 and an English one of 166o.

8} Clavius, Z¢. 1), p. 4, dealing with Euclid: “Opus de Divisionibus, quod nunnulli
suspicantur esse libellum illum acutissimum de superficierum dlvlsxombus Machometo
Bagdedino ascriptum, qui nuper Ioannis Dee Londinensis et Federici ‘Commandini
Urbinatis opera in lucem est editus™.

7) Meetdaet, p. 144. See our Introduction.

8) N. Tartaglia, La guinta parte del general tratiato de’ numeri et misure. Venetia 1560, fol.
23 v—44 1 .

39) R. C Archibald, Ewclid’s Book on Divisions of Figures ... with a restoration based on
Woepcke’s text and on the Practica Geometriac of Leonardo Pisano (Cambridge, 1915, VIII 4
88 pp.) — This book has an extensive bibliography, in which the references to Leonardo
Cardan, and Ferrari can be found.

10y G.B. Benedetti, Diversarum .rpem/atzonum mathematicarum et plgy.nmrum Jiber (Taurini,
1585), esp. PP. 304-307.

. Yy Clavius, Opera matbematzca I1 (Mainz, 1611), p. 417; after having mentioned the Dee-
Comtmandinus edition as “acutissimus et erudltlone resertissimus”, Clavius continues:
“Idem vero postea argumentum alia via agressus est, et meo certo iudicio, faciliori, et
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and in his Meetdaet improved in several ways on his Problemata. In particular
he generalized the problem of the division of figures by taking the point through
which the line of division has to be constructed, inside and outside the polygon
in any position 12),

§3

The second book of the Problemata contains problems involving the so-called
regula falsi”, the rule of the false supposition13). It is a device to solve
problems leading to the linear equation ax = b by first substituting for x an
arbitrary number x = x,; if axy = by, then x : x4, = b : by and x is found
by means of proportion. It is a method used even now by people unfamiliar with
algebra — or, in the language of the sixteenth century, unfamiliar with *’coss”.
The device also functions for problems which lead to an equatlon of the form
ax + & = c; in this case we need two “false suppositions” x = x;, x = xg; if
ax; + b = €1, a%g + b = co, then (x — x4) : (x — x9) = (c—cl) 2 (6 —¢g),
Xg (¢ —¢1) — % (¢ —¢9)

€ — ¢4

sitionis”. Both rules are standard in all sixteenth-century books on arithmetic, and
Stevin also teaches them in his La Piatique D’ Arithmétique 14). In the Proble-
mata Stevin introduces this “regula falsi” in accordance with this desire to bring
about as close a relation as possible between arithmetical and geometrical
proportions. Applying the “regula falsi” to problems in geometry, he has to
consider proportions, arid this amounts to. the solution of certain geometrical
probléms by means of similarity. If, for instance (Ex. II), we have to con-
struct a square when the difference between diagonal and side is given, we start
with any square (this is the false supposition), determine for this square the
difference between diagonal and side, and then find the side of the required
square by means of a proportion. All that Stevin now requires is Euclid’s theory
of proportions, which he finds in Books V and VI of the Elements.

and x = . 'This is the “regula falsi duplicis po-

§ 4

The third book s by far the most interesting part of the Problemata. It contains
a theory not only of the regular solids, but also of certain semi-regular solids
and of polyhedra which Stevin calls “augmented regular solids”. All Stevin had
to go by was Euclid’s Elements, Book XIII, the so-called XIVth, XVth, and
XVIth books, which Clavius also had translated and Diirer’s Una’erwey.rng der

magis generali, Simon Stevinius Brugensis: sed in qua aliquid desiderari videatur, ut
omnibus superficiebus rectilineis (quod ipse velle videtur) convenire possit, quod facile
iudicabant, qui illius problemata Geometrica attente perlegerint. . . Deinde superficiarum
rectilinearum divisionem aggrediemur, insistentes efusdem Stevinii vestigiis, nisi quan-
do generalius rem oportebit demonstrare.”

12y Meetdaet, p. 144. These cases, though new to Stevin, had already been treated by
Euclid and Leonardo Pisano, see R. C. Archibald, Z¢.%)

13) On the regula falsi, see _]. Tropfke, Geschichte der Elementar-Mathematik 111 (Betlin-
Leipzig, 3e Aufl., 1937), p. 152; D. E. Smith, History of Mathematics 11 (Boston, 1925),

p- 437 . . .
1) La Pratigune D’ Arithmétique, p. 122. '
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Rechmmg mit dem Zirckel und Richticheyt of 1525 15). From Euclid- Clavnus
Stevin obtained his information on the five regular -solids, from Diirer the
method of obtaining semi-regular- solids (as well as the regular ones) by
paper-folding. To understand these different achievements, we shall denote a
polyhedron with m faces which are regular polygons of 4 sndes n faces which
are regular polygons of & sides, etc., by {’”a np, o ..}. Then the five regular
solids are the tetrahedron {43}, the cube {6,}, the octahedron {83}, the dodeca-
hedron {125}, and the icosahedron {203}. A semi-regular solid or, as Stevin
calls it, a “truncated regular solid” is defined (Def. 11) as a solid inscribed
in a sphere, of which all the solid angles aré equal, of which the faces are regular
polygons which are not all congruent, and of which all the edges are equal. Durer
had the models of seven such solids: {43, 46}, {83, 63}, {64, 83}, {8¢> 64},
184, 83}, {64s 326}, {6s; 8¢, 124}. Diirer had two more models, but one of these,
123}, has some isosceles triangles, while the other {65, 323}, as Stevin

s owed 1s impossible as a closed polyhedron 16).

Stevm reconstructed these solids, not only from plane diagrams by folding, but
also by finding the method by which these solids are generated by cutting off
(truncating) parts of the regular solids. He found three types not described by
Diirer. We can give a survey of his results and those of others in the following
wa

'}"he five regular solids can be divided into two pairs of dually related bodies,
the pair {6,} and {83}, and the pair {125} and. {203}, and the tetrahedron
{43} which is dual to itself. By duality is meant one-to-one correspondence of
vertices and faces, edges- corresponding to themselves. For instance, the cube
{64} has 8 vertices and 6 faces, while the octahedron {83} has 6 vertices and 8
faces; both have 12 edges. The polyhedra {1245} and {203} both have 30 edges.

Semi-regular solids can be obtained from the regular solids by truncatxon as
follows:

1) cutting off pyramids at the vertices up to the centre of the adjacent edges,
so that the original edges disappear:
a) {43} passes into a smaller {4;}.

b) {6,} and {83} pass into {6,, 83} = {85, 6,}. Described by Stevin
in Def. 13, Section 15 (also Def. 17). Kepler later called this solid
cuboctabedron.

) {125} and {205} pass into {125, 205} = {204, 125}. Described by
Stevin in Def. 21, Section 18 (also Def. 19). Kepler later called this solid
icosidodecabedron. Wanting in Diirer.

18) A. Diter, Underweysung der Messung mit dem Zirckel und Richtscheyt (Nuremberg,
1525). Latin edition: Albertus Durerus Nuremburgensis . . . adeo exacte quatuor bis suarum
Institutionum geometricarum libris (Paris, 1533) 2nd German edition: Underweysung .der
Messung . . . Nurenberg 1538).

18) Prablemala P. 46. On the possibility of constructing closed polyhcdra from plane
patterns by paper-folding and on convex polyhedra in general, see A. D. Aleksandrov,
Vypuklye mnogogranniki (Convex Polyhedra, Moskow-Leningrad, 1950, 428 pp.). German:
Innere Geometrie der konvexen Flichen (Berlin, 1954). The main theoremis: To every closed,
directable, plane diagram with given identification of edges and vertices, for which the
sum of the angles at the same vertex is at most 2w and which satisfies Euler’s condition
on the vertices, angles, and faces, there exists one convex polyhedron. See also W, Blaschke,
Griechische und anschauliche Geometrie (Miinchen, 1953), p. 22.
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2) - cutting off pyratmds at the vertices till the original faces have become regular
polygons with twice the number of sides:
a) {43} passes into {43, 4g}. Described by Stevin in Def. 12, Section 11.
. b) - {64} passes into {6g, 85}. Described by Stevin in Def. 14, Section 12.
c) {83} passes into {8g, 64}. Described by Stevin in Def. 16, Section 18.
d) {125} passes into {12;,, 203}. Described by Stevin in Def. 20, Section
17. Wanting in Diirer.
‘€) {203} passes into {20g, 125}. Described by Stevin in Def. 22, Section
19. Wanting in Diirer.. . :

3) letting faces shrink into similar ones. At the edges squares are formed, in-
stead of vertxces there appear regular triangles, squares of pentagons

a) {43} passes into {83, 64} = 1b)

b) {64} and {83} pass into {18,, 83} = {83, 184}. Described by Stevin in
. Def. 15, Section 13.
) {125} and {205} pass into {125, 20, 304} Wanting in 1 Stevin and Durer,
but to be found in Archimedes. , .

4) letting faces shrink and be transformed into regular polygons with twice the
number of sides. At the edges squares are formed:
a) {64} and {83} pass into {Gg, 86, 12,}. Described by Stevin in Def. 16,
. Section 14.
b) {125} and {203} pass into {1210, 206, 304}.. Wantmg in ‘Stevin and
Diirer, but to be found in Archimedes. ,

Apart. from these solids there exist two more semi-regular bodies. One,
323, 64}, was found by Stevin, Appendix, p. 83, and Stevin remarks that it
oes not seem possible to obtain it from one of the regular bodies by trun-

cation. It is asymmetric in the sense that there are two forms, distinguishable by
the epithets left and right. Kepler called this solid cubus simus, snub cube.
There also exists a semi-regular body {125, 803} with the same type of sym-
metry, wanting in Stevin, which Kepler called snub dodecahedron.

Stevin thus obtained, apart from the seven Diirer types, the additional solids
{203, 125}, {1230, 203}, and {20, 125}. He was one of the first, if not the
first, in Renaissance days to find all these ten.

However, shortly after he had published his Problemata, the Collectiones ma-
thematicae of Pappus appeared in print for the first time (1588), and this book
contained an account of Archimedes’ work on the semi-regular solids 17). It was
then found, not only that Archimedes had listed all of Stevin's polyhedra, but
that he even had three- additional ones, which we have marked {124, 203, 304}
{124, 20g, 304}, and §125, 803}. There is no sign in the Meetdaet to show that
Stevin became aware of this contribution by Archimedes, nor is there any sign
that he ever knew of any other student of semi-regular solids besides Diirer 18).

Pappus’- enumeration of Archimedes’ solids was made the subject of a study

17y Pappi Alexandrini mathematicas Collectiones, ed. F. Commandinus. (Venice, 1 588
reissued Pesaro, 1602). .
18) see footnote 23)
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by Kepler in 1619 19). Kepler derived them systematically, illustrated -his de-
scription by figures, and gave them the names by which they are still- known.
Kepler was also the first to pay attention to the polar figures of the “Archimedean
solids”, as he called them. He described two of them, the polar of {83, 6,}, called
the rbombzc dodecabedron, and the polar of- {203, 125}, called the rhombic
triacontabedron.

Besides the thirteen Archimedean solids described by Kepler there exist two
more, but they are rather trivial ones. They are obtained by taking two regular
polygons of 7 sides in two parallel planes, and placing them in such a way that
they are either the bases of a rectangular prism with square faces, or the bases
of an antiprism (prismoid) with equilateral faces. Their symbols are {2,, ny},

{24, 23}

The third book of the Problemata also contains a description of what Stevin
called “augmented regular solids”. These are polyhedra obtained by placing on
top of each face of a regular polyhedron as base a pyramid with equal edges.
Stevin lists all five of them. He was led to the consideration of these solids by a
discovery of Frans Cophart, leader of the Collegium Musicum at Leiden. Cophart
had taken a cube and cut out twelve tetrahedra, each having the end points of an
edge and the midpoints of the faces through this edge as vertices. The solid thus
obtained by “faceting” the cube is what is now called the stells octangula; it is
bounded by twenty-four congruent equilateral triangles. Cophart had claimed
it as a sixth regular solid.

Stevin, while admiring the discovery, had to deny this claim. He pointed out
that the vertices of Cophart’s solid do not all lie on one sphere, but are distribut-
ed on two spheres, six on one sphere and eight on a concentric one. At the same °
time he discovered another construction of the solid by startmg, not from a
cube and then faceting it, but fiom an octahedron and then “augmenting” it by
placing a regular tetrahedron on each face with this face as base. He now saw
that this procedure could be applied to all regular bodies, and in this way he
obtained four new polyhedra.

Of all these five solids of Stevin we only call the stella octangula a regular
star-polyhedron. The reason is that regular star- polyhedra are obtained from the
regular polyhedra by the process of “stellating”, i.e, by producing the planes of
the faces and allowing non-adjacent faces to intersect in such a way that the
‘faces of the new solid are regular star-polygons (polygons obtained by allowing
non-adjacent sides of regular polygons to intersect). This procedure does.not
yield a new body in the case of the regular tetrahedron and the cube, but gives us
the stella octangula in' the case of the regular octahedron. We also obtain regular
star-polyhedra by stellating the regular dodecahedron-and icosahedron; for each
of these solids we obtain two possible star-polyhedra. But whereas these four
bodies are single, the stella octangula is found to-be the intersection of two regular
tetrahedra. We may thus speak of nine regular solids: five ordinary (Platonic)
and four stellated ones.

“These solids can be obtained, not only by stellatmg, but also by “faceting”
the five Platonic ‘bodies, .. by taking solid pieces out of them in accordance
with definite directives. The Copland solid was obtained by faceting a cube' We

19) J, Kepler Harmonices mundi libri 17 (Linz, 1619), Lib. I1. (Gesammelte Werke,
herausg. von Max Caspar, Band VI). »
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now see that Stevin was on the way to show how to replace faceting by stellating;

unfortunately, he missed the final step. He also missed the other fundamental

property of the stella octangala, viz. that it is decomposed into two regular tetra-

hedra.- Instead of this he continued to construct other augmented solids by placing
. equal-edged pyramids on top of the faces of the other Platonic bodies 20).

Stevin does not seem to have been aware that Pacioli, in his Divina proportione
.of 1509, had enumerated a large number of solids obtained from regular solids
by “truncating” and “augmenting” — procedures called by Pacioli “abscindere”
and “elevare” 21), However, Pacioli did not show how these solids are to be ob-
tained from Platonic bodies by Monsignor Daniel Batbaro. The La Pratica Della
that he actually constructed models of some, if not all, of his polyhedra). It
was Ditrer who stressed the method of paper-folding, and it was from him that
Stevin obtained his ideas. It also seems to have escaped Stevin's attention that
Diirer’s ideas had been applied to. many semi-regular and other polyhedra ob-
tained from Platonic bodies by Monsignor Daniel Barbaro. The Pratica Della
Perspectiva of this Patriarch of Aquileia, published in 1568 22), contained not
only the description of a large number of polyhedra obtained by truncating or
augmenting the Platonic bodies (many of them are non-Archimedean solids),
but also their construction by paper-folding, as well as a representation of them
in perspective drawing 23).

§ 6

The fourth and fifth books of the Problemata Geometrica present Stevin to
us as a student of Archimedes. The editio princeps of Archimedes’ works had ap-
‘peared at Basle in 1544; it contained not only the original Greek text and a Latin
‘translation, but also the precious commentaries of Eutocius, again both in Greek
and in Latin 24). Another useful, though limited, edition was the Latin trans-

20) On regular and semi-regular solids see further M. Briickner, Vielecke und Viel-
Jiche, Theorie und Geschichte (Leipzig, 1900, VIII 4+ 227 pp.); H. S, M. Coxeter, Regular
Polytopes (London, 1948, XVIII + 321 pp.).

31) Fra Luca Pacioli Divina Proportione. Die Lehre vom Goldenen Schnitt. Nach der vene-
gianischen Ausgabe vom Jabre 1509 neu berausgegeben, fiberserzs und erliutert von C. Winterberg
(Wien, 1896), VI + 367 p

;’) D. Barba;o La prama della perspestiva (Venice, 1568; there is also an edition Venice
1509, 195 pp

23) There were other authors of the sixteenth century who shared Pacioli’sand Barbaro’s
interest in truncated and augmented bodies and who seem to have temained unknown
to ‘Stevin. Pre-eminent among them is the Nuremberg goldsmith Wenzel Jamnitzer,
whose Perspectiva mrporum regu[armm (Nuremberg, 1568) contains beautiful illustrations.
The solids { 6,, 85 } and { 20, x appear in the French Euclid translation by Bishop
Frangois de Fonx comte de Canc?ala (1566, 20d ed., 1578). Moreover, R. Bombelli, ina
chapter of his Algebra which remained unpubhshed until 1929, also discussed some of
these bodies and their plane schemes: L’ A/gebra Opera di R. Bombelli di Bologna Libri IV
e V' ..., publ. acura di E. Bortolotti (Bologna, 1929). — On the further history of
star-polyhedra see Kap. I of S. Giinther, Vermischte Untersuchungen zur Geschichte der
mathematischen Wissenschaften (Leipzig, 1876, VII 4 352 pp.), pp. 1-92. The modern
theoty of these polyhedra opens with Poinsot, Mémoire sur les polygones et les polyédres,
Journ. Ec. Polytechnique, 10e cah., tome 4 (1810) pp. 16-46.

) Archimedis opera quaequidem extant omnia, nunc primum et graece et latine in lucern edita;
adjecta sunt Eutocii Ascalonitae in eosdem Archimedis libros commentaria, item graece et latine
(Basel, 1544); editor was Thomas Gechauff (Venatorius). |
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lation of five of Archimedes’ treatises with Eutocius’ commentary on one of them,
prepared by Commandinus and published in 1558 25). Stevin quotes Comman-
dinus’ edition, but he must also have known the editio princeps, since he shows
himself to be acquainted with material which is to be found in the publication of
1544, but not in that of 1558 26),

Archimedes, in the book On the Sphere and Cylinder, the book in which he
determines the area and the volume of the sphere, solves some problems which
involve the finding of the two mean proportionals between two given lines. An
example is formed by the problem: “given two spherical segments, to find a
third segment similar to the one and having its volume equal to that of the other”;
another example ‘consists in the problem of finding a sphere equal in volume to
a given cone or cylinder. These problems have in common that they lead up to
what we call a cubic equation, and in particular to an equation of the form
x3 = ar3, where r is a given line and 2 a given number. Thus the second pro-
blem, in the case of a given cone of height 4 and base radius 7, leads to the
equation x3 = %ﬂ = 4ir3 for the radius x of the sphere. The classical
example of such problems is the duplication of a cube, where « = 2. A common
Greek method of solving such problems was that. by means of two mean propor-
tionals x,y between two given lines 4,; if

\ a:x_x:y:y:b,
then x3 : 48 = b : a In the case mentioned above we might write, for instance:
rix=xly=y: . However, two mean proportlonals between two given

lines cannot be constructed with compasses and stralghtedgc alone. It is one of
the merits of Eutocius (6th cent. A.D.) that he preserved in his commentaries a
large number of solutions for this problem; they bear the names of Hero,
Diocles, Eratosthenes, Apollonius and Plato, and of several others 27). They solve
the problem either by the intersection of certain curves or by the use of some
special instrument (“mechanice” — “tuxghwerckelyk as Stevin was to translate
it). About all this Stevin could find information in the editio princeps. Moreover,
in Commandinus’ edition, though it does not contain the book On the Sphere
and Cylinder with its commentaries, there are several problems which belong to
the same group 28). The first is the problem: “Given any two cones (or cylin-
ders), to find a third cone (or cylinder), equal in volume to the first and similar
to the second”’; the second replaces the full cone (or cylinder) by segments. The

*8) Aprchimedis opera non nulla a Federigo Commandino Urbinate nuper in Latinum conversa et
commentariis illustrata (Venice, 1558). This edition contains Cireuli dimensio, De lineis
spiralibus, Quadratura parabolae, De conoidibus et sphaeroidibus, De arenae numers, and Euto-
cius’ commentary on the Circuli dimensio.

2¢). On Archimedes, apart from the edition by J. Heibetg, Archimedis opera omnia cum
commentariis Eutocii (Lipsiae, 1910-1915), see the following books:

P. Ver Eecke, Les oeuvres complétes d’ Archiméde (Paris, Bruxelles, 1921) LIX + 553 pp. .
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