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THE MATHEMATICAL WORKS

O F

SIMON STEVIN





1. GENERAL INTRODUCTION

W hen, about 1581, Stevin settled in the N orthern 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 th e m i) . 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 so 
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 
(c. 1543-1620), several times burgomaster of Alkmaar and a military engineer,

who made the value ~  for tt known in E urope2) ; Ludolph Van Ceulen

( 1540-16 1 0 ) , fencing master at Delft, who computed ir 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 ( 15 5 2 -1 6 2 2 ) , 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. W ith several of these men Stevin 
entered into correspondence or personal contact, in particular with De Groot and 
Van Ceulen at Delft.

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

2) This value is sometimes called that o f Metius through a confusion between 
Anthonisz and his son, w ho adopted the name o f 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 o f Interest, then 
his Problemata Geometrica, then his Ten th , his L ’Arithmétique, a Pratique 
d ’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 irksome 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. O ther objections 
were of a more practical nature, such as the reluctance of the authors to illustrate 
their rules o f 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 improve on the exposition.

Thus, in the Tables o f Interest, he not only gave a lucid presentation of the 
rules of single and compound interest, but also published a series o f tables, 
together with a rule for computing them. Some years later, in his Tenth  (1585), 
he showed the use o f the decimal system in the calculus of fractions. H e 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 11Arithmétique and in a geometrical manuscript, o f which only 
a part was published. Since U Arithmétique also contained Stevin’s algebra, while 
his books on mechanics included several applications of the calculus o f infini
tesimals, Stevin’s. work of these years 1582-1586 can be considered as a fair and 
often original 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 opérations, as well as the theory of pro
portions and the rule o f 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 
¡numbers, including unity, also were of the same nature. All numbers were, squares, 
all numbers were square roots. N ot only was \/2  incommensurable with 2 and 
:V3, but so was 2 with \J2 and V3; 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 Traiclé des 
incommensurables grandeurs, that the geometrical theory of incommensurables in 
Euclid’s Tenth Book had originally been discovered in terms of numbers, and 
translated the content o f 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 quantities: 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-

yond the compass of the age), which we now denote by a, a2, a?, ..., a 2, a 5 , etc. 
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 o f three to algebraic quantities. His algebra thus forms 
part of his general ’’arithmetic” .

The theory of equations had made considerable progress in the course o f 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 numbers and introduced an improved notation. Stevin did not have 
much use for these complex numbers, because he did not see a possibility of 
finding a numerical approximation for a number like \ /  4 +  5/, in contrast to 
such a number as \/6 , 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 analogies 
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 quantities be
longs to a much later stage of mathematical development.

The main merit of Stevin’s L ’Arithmétique is the systematic way in which he 
discusses operations with rational, irrational, and algebraic numbers, and the 
theory of equations 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 i ) .

Geometry, during the sixteenth century, still 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 particularly 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 Dürer, who had described them in his 
Underweysung o f 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. W e 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 Dürer!

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 A r
chimedes with a certain amount of independence. In the Problemata he took some 
problems he had found in Archimedes’ A n  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, a problem which cannot be solved by means of compass

q  The criticism o f K. M enger on the promiscuous use o f the symbol x  in m odern 
mathematics, and in particular o f its use as a dummy index in expressions like
- _ . . . .    Ij  f(.x)dx, which he writes Sf, or as „indeterm inates” in expressions l i k e  —-  =

*2 — 1
X  -  / ,  which he writes ¿ =  * +  i, lends a touch o f modernity to  Stevin’s

notation. The latter expression, in the symbolism o f U Arithmétique, is written in
(2) __  I

the form  -------- =  (T) -f- 1, very m uch in Professor M enger’s spirit. See K.

Menger, Calculus. A  modern approach. Boston 1955, or Math. Gazette 40 (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 o f gravity. Stevin’s friend Van 
Ceulen was engaged in improving on Archimedes’ computation of. n . 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). W hen 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 0  <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  | <C e, then B  =  A  (see Vol. I, p. 43). Here 
Stevin entered upon a course which was to lead to the modern theory of limits.

. W e 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 (O n the Mills', W ork X V I; 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 2 0 ' +  .........  +  sec n. 10')- 10',

where K is the angle between the loxodrome and the meridian. The expression

/
if

sec <p dqo, expressed in degrees.

D uring the latter part o f  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 short 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. H e 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 W illebrord (1580-1626), a 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 “Snellius’ 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 o f 
mathèmatics at Leyden University and was thé 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 Steviri’s preference for the Copernican system. W e also know that 
Stevin was in personal contact with Samuel Marolois (c. 1572-befóre 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 D e Decker, 
whose work shows considerable influence of Stevin. This was also a period in 
which appeared many elementary mathematical textbooks, of which those o f 
W illem Bart jes were used for more than two centuries and made his name 
proverbial in Dutch, Dutch cartographers, among them Plancius, W illem Ba- 
rendtz (o f Nova Zembla fam e), Jodocus Hondius (son-in-law to M ercator), and 
W illiam 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 o f  
Dutch mathematics with that of Descartes. W e do know that after Stevin’s death, 
in 1620, he visited his widow and studied some of her late husband’s manuscripts.

T he 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 
foreshortening. The first systematic exposition of the mathematical theory of 
perspective appeared in 1 6 0 0 , when Guidobaldo Del Monte published his Per- 
spectivae libri sex. It 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 law s,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 thé case thát picture 
plane and ground plane are not at right angles, and also investigates what may 
be called the inverse problem of perspective: to find the eye when a plane figure 
and its perspective are given. Despite a certain long-windedness the book can' 
still serve as an introduction to perspective; it is among the writings of Stevin 
which áre least antiquated .1 '

The Nie et dae t, 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 hé 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 Pratique de 
Géométrie, a counterpart to the Pratique d ’Arithmétique which Stevin had added 
to his L ’Arithmétique in order to give some practical applications 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 W illebrord 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 already 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 o f 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 o f Interest, the first book published by Stevin, represented a kind 

o f 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 M iddle 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 arid 
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. I t was prepared for the Florentine house of the Baldi 
by their commissary Francesco Balducci Pegolotti as part of his Pratica della M er
cal ura. This book was published in 1766 ( i ) ,  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, 1| ,  2 , . . . ,  8  per cent,
o f 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 1 0 2 .— .—  11 . lire 124. 6 . 8
2 . lire 104.— .10 12. lire 126.16. 4

(1) Della Decima e di varie altre grávele imposte dal comme di Firenze, Delia moneta e delia 
mercatura de Fiorentini fine al secolo X V I ,  4 vols., Lisbon and Lucea 1765-1766. The book 
was published anonymously, but the author became known as Gian-Francesco Pagnini 
della Ventura (1715-1789), Florentine Chancellor o f  the Tithe. See A. Evans, next ref., 
pp. IX -X .

(2) A. Evans, Francesco Balducci Pegolotti Fa pratica della mercatura. The Mediaeval 
Academy o f America, Cambridge, Mass., 1936, LIV +  443 pp. See pp. X V -X X V I on the 
life o f Pegolotti.

(3) A. Evans, l.cd) pp. 301-302; Pagnini, I.e.1) pp. 302-304,
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3. lire 106. 2 . 5 13. lire 1 2 9 . 7. 1
4. •lire 108. 4. 9 14. lire 131.18.10
5. lire 1 1 0 . 8 . 1 15. lire 134.11. 7
6 . lire 1 1 2 .1 2 . 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 1 1 9 .1 0 . 1 19. lire 145.13. 3

1 0 . lire 121.17.11 20 . lire 148.11. 6

[1  lira =  20  soldi, 1 soldo =  6  denari]

It .is interesting to note that the Baldi computed the accumulation of capital 
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 1 2 0 2 , 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).

I t 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. I t  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).

N othing is known about Trenchant except that he was a teacher of mathe
matics at Lyons, who in 1558 published a book called L ’Arithmétique départie es 
trois livres, which passed through many editions, occasionally “revue et augmen

te) Liber Abaci. Scritti diLeonardo Pisano, ed. B. Boncompagni, vol. 2 (1862) p. 267.
(5) Leibniz, in his essay Meditatio iuridico-mathematica de interusurio simplice, Acta Erudi- 

torum  1683, defended the use o f  com pound intérest according to  the formula
C  — C 0 (1 +  i)x. H e was attacked by other jurists w ith the argum ent that the taking
o f  interest on non-paid interest is prohibited. See M. Cantor, Politische Arithm etik  
(Leipzig, 1898, X  +  136 pp.), p. 35.

(*) The manuscript is in the Biblioteca Nazionale, Florence, call num ber Palatino 573, 
author Girolamo di Piero diChardinale Rucellai (This inform ation is due to  D r. R. D e 
Roover, Aurora, NY).

(’) L. Pacioli, Summa de Arithmetica Geometría Proportioni et Proportionalità (Venice, 
1494, second ed., Toscolano, I J 23)> first part, 9th distinctio, 5 th  tractatus. Pacioli writes 
“del m odo a sapere componere le tavole del mérito” . The term  “m érito” , French 
“mérite”, stands for what Stevin calls “profitable interest.” Com pound interest is “a capo 
d ’anno, o altro tem po, o termine” . See footnote13).

(8) O n Jean Trenchant, see H. Bosmans, L ’Arithmétique de Jean Trenchant, Annales Soc. 
Sc. Bruxelles 33 (1908-09), íe  partie, pp. 184-192; G. Sarton , Jean Trenchant, French 
Mathematician oj the Second H alJ of the Sixteenth Century, Isis 21 (1934), pp. 207-2o8;C .M . 
W aller Zeper, De oudste intresttafels in Italië, Frankrijk en Nederland met een herdruk van 
Stevins „Tajelen van Interest”¿ Diss. Leiden, (Amsterdam, 1937, 93 +  92 pp.), esp. Ch. III.
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têe” (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 II 
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 Parti” . This transaction, to which 
later also Coignet ( n )  and Stevin return, is described in the following problem.

“En l ’an 1555, le Roi H enri pour ses affaires de guerre, prenait argent des 
banquiers, à raison de 4 pour 100 par foire ( 12): c’est meilleure condition pour 
eux, que 16  pour 100  par an. En ce même an avant la foire de la Toussaint il 
reçut aussi par les mains de certains banquiers la somme de 3954941 écus et 
plus, qu’ils appelaient le grand parti, à condition qu’il payerait à raison de 5 pour 
100 par foire, jusqu’à la 4l-ièm e foire; à ce paiement il demeurerait quite de 
tout; à savoir laquelle de ces conditions est meilleure pour les banquiers? La pre
mière à 4 pour 100 par foire est évidente, c’est à dire on voit son profit évidemment. 
Mais la dernière est difficile: de sorte que les inventeurs de cette condition-là 
ne l ’ont trouvée qu’à tâtons et presque avec un labeur inestimable. M aintenant je 
veux montrer à faire telles calculations légèrement (facilement) et précisément 
avec raison démonstrative facile à entendre.”

The question 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. W hat is more advantageous to the bankers: payment of 
4 per cent interest each quarter and return of the principal at the 4 ls t 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 .0 4 ) ' , n — 0 ,1 ,. . . ,  40:
1 0 0 0 0 0 0 0  
1 0 4  0 0 0 1 0
1 0 8 1 6 0 0 0

4 6 1 6 3 6 5 9
4 8 0 1 0 2 0 6

(•) T he  fo u rth  edition has the title : U  arithmétique de Ian Trenchant départie en trois livres. 
Ensemble un petit discours des Changes avec Part de calculer aux Getons. Revue et augmentée pour 
la quatrième édition, de plusieurs règles et articles, par PAutheur. A  Lyon, par Michel love,
*578, 375 pp..Trenchant was therefore alive in 1578. The edition o f 1563 is also „revue et 
augmentée” .

(10) R. Doucet, Le grand parti de Lyon au i6e  siècle, Revue historique s y i  (1933), pp. 
473-513; 172 (1933), PP- 1-41; also R. Ehrenberg, Das Zeitalter der Fugger II (Jena, 1896, 
18+367 pp), p. i  o i ff. ; translated as Capital and Finance in the Age ofthe Renaissance (New Y ork, 
1928, 390 pp.). Inform ation on le grand parti is due to  Mrs C. B. Davis, A nn A rbor. Mich.

(u ) Livre d'arithmétique. . . composé par Valentin Mennher Allemand: revue, corrigée et aug
mentée. . . par Michiei Coignet. Anvers, 1573, 141 pp. D oucet and Ehrenberg /.c.10) write 
Coquet instead o f  Coignet.

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

/ =  0 , 1 , 2 , 40:

1 0 0 0 0 0 0 0  
2 0 4 0 0 0 0 0  
3 1 2 1 6  0 0 0

9 9 8 2 6 5 3 3 8

From these tables Trenchant deduces that the one “écu per 100  difference” over 
4 per cent in the second alternative (in order to pay o ff the principal) is worth 
48.010206 écus [we use modern decimal notation} after 40 terms, 46.163659 écus 
alter 39 terms, etc. The total of all these écus paid extra every term is 99-8265338 
écus, a little less than 1 0 0 . 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 à 
chef de terme) ( 13).

The first table of Trenchant lists the increase in value of IO7 at 8 - j  percent 

yearly (on every twelve pence one penny interest yearly, “van den penninck 1 2” , 

as Stevin wrote) for 28 years, hence IO7 (1 -f- p ij)”» n — 0>7>2, ... 28:

1 0 0 0 0 0 0 0  
1 0 8 3 3 3 3 3
1 1 7 3 6  1 1 1

9 3 7 5 7 4 5 8

The second table gives the increase of IO7 after 1 , 2, . . . 11 months at the same 
rate of interest, obtained by multiplying IO7 successively by

1 2  —

( l  +  p s ) 12 > (  1 +  p g ) 12 , • • • > (  1 +  p a ) 1 2 :

1 0 0 0 0 0 0 0  
1 0 0 6  6 9 2 4
1 0 1 3 4 2 9 5

1 0 7 6 1 3 0 4

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

(ls) Translated from  the italian “a capo d ’anno”, o r “a capo d’alcun tem po”, because 
com pound interest was computed from  the beginning o f each year, o r o ther 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 à payer le tout au bout de 4 ans, et son 
créditeur le priait de les lui payer en 4 termes (à savoir au bout du premier an et 
chacun des autres le quart en lui discontant simplement à raison de 12 pour cent 
par an), à savoir combien il lui faudrait chaque année? Considère 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 intérêt fait en un an 112  livres; en 
deux 124: et en trois 136; à ces trois sommes il faut ajouter le quatrième terme 
100  qui ne mérite rien: elles se monteront à 472. Puis dis: si 472 viennent de

400, de combien 6 0 0 . T u trouveras 5 0 8 | | , dont le --  à savoir 127 livres et 

, est ce qu’il devrait payer par chacun des 4 ans. Pour en faire la preuve: 

Regarde que 127 ^  profitent 15 par an; puis que le premier paiement profite 

par trois ans, il gagne donc 3 fois 1 5 | |  ce qui est 4 5 par  la même raison le 

second payement gagne 3o|jj et le troisième 1 5 ~ . Ajoute maintenant tout le 

profit qui se monte à 9 l | |  aux 4 paiements 508—, il viendra 6Ó0 comme il 

fallait. Autrement pour savoir tout le gain, multiplie 1 5 ^  par 6 , car les trois 

paiements gagnent par 6  termes, proviendra 91 —

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

§ 2
The tables of Trenchant and of Pegolotti 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).

(u ) See e.g. R. C. Archibald, Outline of a History of Mathematics, 6th edition, Am.
Mathem. Monthly 56 (1949 supplement, 114 pp.) p., 13.

(15) See C. M. Waller Zeper, /.c.8), Ch. II. Tartaglia’s problems are found in his General 
Trattato di numeri et misure, Parte I (1556) fol. 192 v. There were a num ber o f other 
writers on interest computation, o f which we find a list in Wentzel, I.e. (26), also cited 
by C. M. Waller Zeper, pp. 38-39. Stevin became acquainted with Tartaglia’s work after 
1583, see Meetdaet, 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

Co — initial capital, C — capital after x  years, the interest is at 100  i 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 1Ó0  lb.

I f  100  lb. accumulates to 120  lb. in one year, he says, it w ill accumulate 
to 110  lb. in half a year. Tartaglia now reasons that 100  lb. in two years be

comes 100(1 .2 )2, and in 2 .iyears therefore 100 (1 .2 ) 2 (1 .1) =  158.4 lb. 

In  this, he takes issue with Pacioli and Cardan, who accumulate up to 3 years, 
then discount by half a year, and find 1 0 0 ( 1 .2 )3  ƒ ( 1 .1 ) =  157™ lb. The

method which the Babylonians seem to have had, which Trenchant certainly had, 
and which is in accordance w ith modern practice, would have given:

Tartaglia has still another method, which in this case gives the answer 100(1.1)5 
=  161.05 lb. These different methods can be expressed in the following way:

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

c x = c 0 ( i + ¿ y ,

will be- after 2 y  years at 20  per cent compound interest.

1 0 0 ( 1 .2 ) 2 ‘/2 =  157.74 lb.

l )  Cx =  Ct ( l  +  i )x (Trenchant)

2) Cx — C0 ( l  +  t )p ( l  -f- tï),
x = p  +  t
p  =  largest integer <  x

(Tartaglia)

x  —  q — u

q =  largest integer >  x

(Cardan, Pacioli)

interest at 1 0 0 /  per cent a year to  be 
paid every mth part o f a year.

(Tartaglia)

(I6) C. M. Waller Zeper /.r.8), p. 14.
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is simply replaced by compound interest at 100  A per cent every m th part of a

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

W e further introduce the following notation, which is in common use:

J  = ( 1 + 0 ’ , An I * I
n —1 »

*Ï1 (1 +  i)k ’ aiL, (1 +  i)  k •
o 1

W e can now express the results of Pegolotti and Trenchant as follows:

Pegolotti: IO2 S ~  , i  =  ‘01, '015, '02 , . . . , '08 ;»I
n —  1 ,2 , . . . , 2 0  

Trenchant; IO7 S— , z' =  tk , n =  0,1, . . . , 28;n\ 1 *•
i n 7 ^  .   _ L A  i l

o—  , I (2> n  —  12 * 1 2 ..................... 12

IO7 S— , i  =  '04 , n —  0 ,1 ................ 40
n I

IO7 S— , t =  '04 , n =  1 ,2 , . . . , 41
»I

§ 3

The two great money markets of W estern Europe in the sixteenth century were 
Lyons and Antwerp. W e have seen that the first published tables o f 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 ’Arithmétique of 1585. The Dutch text was re
published and corrected in 1590. The French version reappeared in G irard’s 
edition of L ’Arithmétique  o f 1625, and in his edition of the Oeuvres Mathématiques 
óf 1634. There are therefore two Dutch and three French editions ( 17). The edition 
o f 1582 was photostatically reproduced, in 1937, by C. M. W aller Z ep e r(i8).

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).

(l7) Works I, V, X III.
(ls) C. M. Waller Zeper I.e.»).
(19) lb. pp. 51- 52.
(20) 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 3 5 ( i9 io - i9 ii) ,p . 294). 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 circles, 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 1 5 8 2 .

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  i per cent simple interest:

C

Indeed, after x  years (x  integer or fractional) C ̂  will have accumulated to 

Co (1 +  ix) — C . 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

C t — Cx (1  ■—. x d ) ( 21). An ancient Italian method of discounting followed the 
rule C^ —  C (1  —  x i)  ( 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. W e 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

(21) M. van Haaften, Leerboek der Intrestrekening (Groningen, 1929, 644 pp.), p. 19.
(22) Com putation o f discount ixC 0 is easy in this case, since it is taken from the sum 

Co due. All through the sixteenth and seventeenth centuries there were jurists defending
Co

this position. See M. Cantor Le?) p. 29. The difference between ’ C 0 (1 — x i) ,

Co (1 —• xd), and the correct value C 0 (1 +  /)-* is small when i  is small:

C0
1 -j- x i

instead of the percentage 100 /, and to writediscount 100d, where d

i — x d  = i — x i  +  x i2 —. . .

Compare also e-<x =
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solution which differs from the one presented in the edition of 1582. Thé diffi
culty lies in the computation of the value, after tn years, of a sum C to be paid 
after n years nf>tn, the rate of simple interest being given. Stevin’s solution 
of 1582 can be written in the form

(A ) C 1- ± J L  ,
1 -f- n i

the solution o f 1590 in the form

(B) C
1 +  (« — tri) i

Both solutions would appear admissible at present, though the 1590 solution 
might be preferred, since this is the amount which after tn years will accumulate 
to C in the next («— tn ) 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 ( i + f ) - (”- m)
After Ex. 14 Stevin passes to problems on compound interest. Here he inserts 

his tables. They are discount tables, hence tables for A  — . Stevin explains clearly

how he computed them. He took as “root” of his system 107, which was a 
common device o f  his days fo r avoiding decim al fractions. Stevin’s Thiencle 
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 firs t table, a discount table fo r  one p e r cent, he m ultiplies 107 by , 

that is, divides 109 by 1 0 1 ; then he multiplies the result again by 100  and divides 

by 1 0 1 , etc. Every answer is written out in seven figures, fractions less than i-  are 

neglected, those larger than i- are replaced by the full unit in the way it is still 

done at present. The tables for A —- run from n — 1, 2, . . . , to n — 30; and are

computed first for i =. - i-  LL , . . . ,  then for i =  — -L i -  _L i
r  1 0 0 '  1 0 0  ’ ’ 1 0 0 ’ 1 5 '  1 6 ’ ’ 1 9 ’ 2 1 ’ T .

(23) Een corte verclaringh aengaende het onverstant ende misbruyck inde reductie op simpel interest. 
Den ghemeenen volcke tot n u t . . .  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 o f the circle. See M. 
van Haaften, Ludolf van Ceulen (1 ̂ ¡0-1600) en sfjn geschriften over intrestrekening, D e Ver- 
zekeringsbode, 17 April 1936, pp. 85-90.

(24) W. C. Post, De behandeling van de samengestelde intrestrekening op on%e middelbare scholen, 
Nieuw Tijdschrift voor W iskunde 9 ( i9 2 i- ’22), pp. 262-271; M. van Haaften, l.c.21), 
201 ; W. C. Post, Over enkelvoudige en samengestelde intrestrekening, Het Verzekeringsarchief

( I 938)» PP- 12-26.
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By adding successive terms in the tables for A  — Stevin also obtains tables for a— .
» I »  I

Stevin has no tables for S — and s— , with one exception: a table for 5— , n —
n I » | >  V  » I

1 , . 3 0  and the corresponding i+x ^ fo r  i zz-f- . Stevin gives two reasons for this

omission; one is that too many tables would only confuse the good reader, and
the other is that the tables for 'A   can be used if we are in need of S — , since

a  I v » I

A   S   — 1. The S , ƒ  table for i was just an illustration of what
n I »  I a  I'  a l  ’

Stevin could have done if he had wanted to.
Since the a— and x— are obtained by successive summation of numbers with

» ,  » i

seven digits, o f which the last one is an approximation, the last digits of and

x  tend to be unreliable when n increases. A similar cause of error exists in
” i

the S—
” I

The problems 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 S —. can be

solved with the tables for A — (there is one exception, Ex. 6 , of the “profitable”
n I

interest series where the table for S —. is used). In some examples we find 

Stevin's position on interest over a fractional number of years. Ex. 2 o f the dis

count problems gives for the present value of 600 lb. due after 13j  years at 
“the penny 14” :

600 (1  +  0 - , s — ^ i — , * = T 4 -
1 +  ( j )  *

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  +  i ) p for fractional p, and not by 
1 +  pi, as Stevin suggests. Stevin’s objection has two curious foundations: a) 
compound interest should always give higher interest than simple interest, and

(1  -f- i )p < 1  -f- p i when 1 ; b) compound interest is the same as simple 
interest for the period of a whole year, therefore a fortiori it should be the same 
for a fraction of a year. In discount Stevin is clearly 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). T he first to emulate

(25) The reason was, o f  course, the  rapid commercial developm ent o f  the Netherlands. 
A contributing factor may have been the dominating influence o f Calvinism, which was 
more tolerant to  the taking o f interest than either Catholicism or Lutheranism.
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him  was M arthen W entzel Van Aken, a schoolteacher, who, when at Rotterdam, 
was invited to write this book by a merchant w ho. found Stevin’s exposition too 
difficult. W entzel’s tables were published in 1587, and . were republished in 
1 5 9 4  ( 28).; they differed considerably from those of Stevin. They were followed 
by the tables of Ludolf van Ceulen, who published them in his book Van 
den Circkel (1596) ( 27), which also contains his celebrated evaluation of n , though 
here only in 20 decimals ( 28). A fter I 6OO 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). Among the more original authors on 
this subject is Ezechiel De Decker, the Gouda surveyor who did so much to promote 
Stevin’s T hiende and Napier-Briggs’ logarithms. De Decker’s tables are more

(**)i Proportionale, Ghesolveerde Tafflen van intrest Van de kustingbrieven ofte Rentebrieven, ZY 
te betalen op terminen op vervolgende iaeren ofte opt eynde des laetsten iaers van de brieven. . .  
Tweede Editie Door Martbinum Wentselaum A  qui s Graniensis. t ’Amstelredam. Ghedruckt by 
Barendt Adriaensz. 1594, 116 pp.

W entzel mentions the following authors on interest: “Gillis van den Hoeck, Niclaes 
Tartaglia, Pietrus Apianus, Adam Risen, Christoff Rudolf, Valentyn Menher, Symon 
Iacop van Coburg, Pierre de Sovonue, Nicolaes Pieterszoon van Deventer, Michel 
Coignet, Hobbe Jacobsz.” O n these authors, see C. M. Waller Zeper I.e. 6) p. 39. As a 
writer on tables o f interest W entzel mentions C. I. Broessoon. This Broessoon m ost 
likely is the Cornelis Jan Broerszoon van Haarlem, whose tables, written before 1599, 
are perhaps those printed in Arithmetica, met een tafel van interest van een op 4 hondert ende 
van 1/i tot 1/i  tot 12 op V hondert Interest op interest per fa n  Belot Dieppois, Haerlem, 1629. 
This book contains a “ tafelken gemaeckt door C. I. Broersz, gesolveerde jaarlykse ter
mijnen van 100 gui. ende ook 100 gui. Die verscheyden jaren teffens verschijnen” (Haarl. 
Stadsbibl.).

(27) Van den Circkel Daer in gheleert werdt te vinden. . .  Ten laetsten van Interest met alder- 
bande Tafelen daer toe dienende met bet ghebruyck door veel constighe Exempelen gheleerdt. . .  door 
Ludolph van Ceulen . : to t Delf, ghedruckt by Jan  A n d riesz .. . 1596.

(28) Wentzel mentions Stevin, Van Ceulen does not mention him. The reason may be 
th at Van Ceulen already composed these tables before the publication o f Stevin’s book. 
See H. Bosmans, Un émule de Vi'ete: Ludolphe van Ceulen, Ann. soc. scient, de Bruxelles 
34 (1909-10), 2e partie, pp. 88-139.

(28) Some m ore information on the controversies on  interest computation in this period 
can be found in M. van Haaften, H et Wiskundig Genootschap (Groningen, 1923, 169 pp.), 
p. 119. Stevin himself corresponded on these questions with Thomas Masterson, author 
o f  Thomas Masterson his first booke on Arithmeticke. . ., 1592, followed by a second booke 
(13 92), an addition to his first booke of Arithmetick (15 94) and a third booke (1595), all published 
in  London. In the addition o f 15 94 Masterson, in the preface, takes issue with “ Micheli 
Cognet of Antwerpe and Simon Stevin o f Bruges” : “ both teaching (in the appearance o f 
the  unskilfull) with great shew ó f truth, other answers than mine of the aforesaid ques
tions o f  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 o f 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 o f the controversy, but it seems that he did not publish 
anything. The reference to Coignet may be to the book Livre d’Arithmétique contenant 
plusieurs belles questions . . composé par feu Valentin Mennher Allemand: revu, corrigé et aug
menté en plusieurs endroits par Michiei Coignet.. . Anvers, 1573, which in some places deals 
w ith interest computation (with reference to  Trenchant).

(30) C. M. Waller Zeper I.e.*) Ch. IV. Ch. VI deals with Wentzel, Ch. V II w ith 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 D e Thiende was reproduced(si).

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

(sl) Eerste Deel van de Nieuwe Telkonst, inhoudende verscheyde manieren van rekenen. . 
Mitsgaders Nieuwe Tafels van Interesten, noyt voor desen int licht ghegeven. . .  Door Ezechiel 
De Decker. . . T er Goude, By Pieter Rammaseyn. . . 1626. See C. M. Waller Zeper l.c.e), 
Ch. VIII.

(32) Richard W itt, Arithmeticali questions, touching the Buying or Exchange of Annuities. . .  
London, 1613. See R. C. Archibald, in Mathematical Tables and Other A ids to Computation 
(M TAOATC) i (1943-48), pp. 401-402.
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Den Eersamen voorsienigen Heeren Ian Ianss. Baersdorp, Gheeraerdt Weygherss. 
van Duyuelandt, Pieter Arentss. van der W erf, Ian Lucass. van Wassenaer, Borghe- 
meesteren, eñ Ian van Haute Secretaris, midtsgaders Schepenê 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 ghevàlle een oorsake was van groote eenicheydt die haeren 
naecomelinghen daer w t 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: Aiso 
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- gecóponeerde ais simpele) van veel iaeren oft termijnen, 
stont in eenige kennelicke reden tot hare Hooft-sóme, so wel ais den interest van 
een termijn tijdts tot haere H ooft somme in zekere 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 toelaeten, 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 constmctien ende ghebruyck, ick in dit 
tractaet ordentlick naer mijn vermogen vèrclaeren zal. N iet dat ick die wtgeue ais 
voor mijne inventie, maer wel ais 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 (w ant 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 grâd party, al waer 
zij den Koninck presenteerden, oft dat hy betaelen zoude 4. ten 100. van simpelen
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SimorVjStevin wishes the Honourable, provident Gentlemen Jan Janss. Baers- 
dorp, Gheeraerdt Weygherss. van Duyvelandt, Pieter Arentss. van der W erf, 
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 N ile 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 K ing 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 unknow n), 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 use, I will explain in due 
order to the best of my ability in this treatise. N ot 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 Arithm etic)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 profitable 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 le' grand party, when they gave the King the choice 
whether he would pay 4 per cent o f simple interest every quarter year or whether

*) See the Introduction, p. 15
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interest alle vierendeel iaers, oft dat hy betaelen zoude 5. en 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 H ollandt by eenighe schrif- 
telick zijn, maer ais 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 w orden.. Voorwaer 
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. 
W ant dat hem iemandt Iaet dynçken dat hyt al ghesien heeft dat door dese tafelen 
mach gedaen worden, schijnt zoo veel als oft hy hem persuadeerde de terminos 
infinitae lineae ghevonden te hebben; want ghelijck de verscheyden conditiën die 
traficquerende persoonen malckanderen daghelicks voorstellen oneyndelick 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 protectie van U.E. ende tot nutbaerheyt der ghemeynte laeten 
wtgaen: N iet 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 interest/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 / Ghecómponeerden interest / Prof ij te- 
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. W elcker 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 begrijpen 
wy de HooftTartijckelen des tractaets int volghende.tafelken aldus:

Interest is  ̂ Simpel

°^te ( Ghecomponeert

Profijtelick
Schadelick
Profijtelick
Schadelick
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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 rightly called an inventor o f 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 to keep them a secret seems 
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 ás 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 o f 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, w ith a view to a fuller explanation hold a general dis
course on all interest (commonly used in practice), consisting in 7 Definitions 
and 4 Propositions1 with their explanations. The definitions will be explanations 
o f thevwords proper to these niles, 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'sim ple interest) the con
struction of "these tables will be explained, and their use by means óf various 
examples. T he first of these propositions is to deal with simple profitable interest, 
the second w ith simple detrimental interest, the third with compound profitable 
interest; the fourth with compound detrimental interest. To explain this more 
fully we include the Main Sections of the treatise in the following table;

Í Profitable 
or

Detrimental
or

( Profitable 
Compound • <| .. or ■

( Detrimental

Interest is either
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D EFIN ITIE 1.
H ooft somme is.die/ daer den interest afgherekent wordt.

VERCLAERINGHE.

Ais (by  exempel) iemandt wtgheuende 16. lb op dat hi) daér vore ontfange 
eê lb t ’siaers vá interest wordt alsdan de 16 lb Hooft-somme ghenoemt. O ft 
iemandt schuldich wesende 20. lb te betaelen binnen een iaer / ende gheeft ghe- 
reedt gheldt 19. lb aftreckêde eê lb voor interest / wordt alsdâ de 20. lb Hooft- 
somme ghenoemt.

D EFIN ITIE 2.
Interest is een somme diemê rekent voor t’verloop van de Hooft-somme ouer 

eenighen tijdt.

VERCLAERINGHE.

Ais wanneermen zeght 12. ten 100. t'siaers/dat is soo veel ais 12. interest va 
100. Hooft-somme ouèr een iaer tijdt / alsoo dat Hooft-somme interest ende tijdt / 
zijn dry onscheydelicke dingen / dat is / Hooftsomme en is niet dan int respect van 
eenich interest / ende interest niet dan int respect van eenighe Hooft-somme ende 
tijdt.

D EFINITIE 3. -
Ratio (welcke van sommige proportie genoemt w ordt) die der is tusschen 

den interest ende d ’Hooft-somme/noemen wij interests reden.

VERCLAERINGHE.

Ais ratio die der is tusschê interest 12. en Hooft-somme 100. O ft tusschen 
interest 1 ende Hooft-somme 16. etc. noemen wy in 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 ais 9- oft 10. oft 11. etc. ende wordt dese interests 
reden dan ghenoemt neghen ten hondert / thien ten hondert / etc. O ft ter contraríen 
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 
vijf thien / den penninck zesthien etc. D ’interest reden die haere termijnê beyde on
zeker heeft I 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.

D EFIN ITIE 4.

Simpel interest is die / Welck alleenlick van de H ooft somme gerekêt wordt 

VERCLAERINGHE.

Ais rekenende 24. lb voor interest van 100. lb op 2. iaeren teghen 12. ten 
100. t’siaers / wórden de zelue 24. lb dan simpelen interest ghenoemt. O ft iemandt
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D EFIN IT IO N  1.

Principal is the sum on which the interest is charged.

EXPLANATION.

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

D EFIN IT IO N  2.

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

EXPLANATION.

For example, when it is said: 12 per cent a year, that is as much as.an interest 
o f 12 on a Principal o f 100 over a year, so that Principal, interest, and time are 
three inseparable things, i.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.

D EFIN IT IO N  3.

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

EXPLANATION.

For example, the ratio existing between an interest o f 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 o f 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 term 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 Principal uncertain, e.g. 15 or 16 or 17, etc., and this rate 
o f 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. O f all these cases several examples will be given below, in 
their proper places.

D EFIN IT IO N  4.

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

EXPLANATION.

For example, when 24 lb is charged for interest on 100 lb in 2 years at 12 
per cent a year, the 24 lb is then called simple interest. O r when a man owes
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schuldich wesende 100. lb / te bétáélen ten eyndè van twee iàeren teghen 12. ten 
100. t’siaers ■/ ende betaelt ghereedt gheldt /  aftreckende voor interest van de Hooft- 
somme aileene 21 -  lb / worden alsdan de zelue 21y  1b simpelen interest ghènoemt / 
ende dat tot een differentie des ghecomponeerden interests / welcks definitie aldus is:

■ ■ /= D EFIN ITIE  5:
Ghecomponeerden interest is die / welcke gerekent wordt vabde' H ooft-som m e'/ 

midtsgaders van verlóope der seluer.

VERCLAERINGHE.

Ais rekenende 25 ̂  lb  voor interest van 100. lb op twee iaeren teghén 12. ten 

1 0 0 / wórden de zélue 25— lb 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. lb verschenen op het ierste iaer bedraeghende 1 TL lb alsoo dat 
desen ghecomponeerden interest op twee iaeren, meerder is dan haeren simpelen 

interest van 1 lb. O ft wesende iemandt schuldich te betaelen tê eynde van

twee iaeren 100. lb  / ende betaelt ghereedt ghelt 7 9 ^  lb  / aftreckende 2 0 ^  lb  / 
voor gecomponeerden interest teghen 12. tê 100. t ’siaers / zoo dat desen gecompo- 
neerden interest minder is dan den simpelen 3 lb. W aer deur te aenmerckê 
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 noodtsáeckelick op alle ierste termijn daer interest op ver
schijnt / gheenen ghecomponeerden interest te connen gheschieden / int welcke haer 
sommighe gheabuseert te hebben zal in t volghende t ’zijnder plaetsen verclaert 
worden.

D EFIN ITIE 6.
Profijtelicken interest is die welcke d ’Hooft somme toegedaen wort.

VERCLAERINGHE.

Ghelijckerwijs, 16. lb ghewonnen hebbende op eê iaer 1 lb zal dê debiteur 
schuldich zijn met Hooft-somme ende interest t’saemen 17. lb / waer deur wy alzulek 
1 lb (wantet interest is die d ’Hooft-somme toeghedaen wordt ende die vermeer
dert) noemen profijtelicken interest.

D EFIN ITIE 7.
Schadelickê interest is die / welcke van de Hooft-somme afghetrockê wordt.

VERCLAERINGHE. .
. Als eenen schuldich wesende binnen een iaer 16. lb veraccordeert te betaelê
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ÏÖÖ lb, to be paid at the end of two years at 12 per cent a year, and he pays
’present value, subtracting for interest on the principal alone 2 l y  lb, this 21 y  lb

is then called simple interest, such in contrast with compound interest, the definition 
of which is as follows:

D EFIN IT IO N  5.

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

EXPLANATION.

1 For example, when 25 ̂  lb is charged for interest on 100 lb in two years at

.12 per cent, this 25 ^  lb is called compound interest, 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
first year, amounting to 1 i l  lb, so that this compound interest is in two years

\more than the simple interest by 111 lb. O r when a man owes 100 lb  to be paid

at the end of two, years, and he pays 79 lb present value, subtracting 20 lb

for compound interest at 12 per cent a year, so that this compound interest is
less than the simple interest by 3 j | |  lb. From this it is to be noted that we call

it compound interest, not,on account of the quantiy, for which it would be better 
to call it disjunct interest, but on account of the quality o f 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 its place 
that some people have gone wrong in this.

D EFIN IT IO N  6.

Profitable interest is such as is added to the Principal.

EXPLANATION.

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

D EFIN IT IO N  7.

Detrimental interest is such as is subtracted from the Principal.

EXPLANATION.

For example, when a man who owes 16 lb to be paid in a year agrees to pay
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ghereedt ghelt / midts aftreckende den interest tegen den penninck 1.6. bedragende 
II lb I soo dat hy ghereedt gheeft 1 5 ¡ | lb. Alsoo dan want d e se || lb interest zijn 
die van de Hooft-somme afghetrocken worden ende die verminderen/noemen wy 
die schadelicken interest.

PROPOSITIE I.

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

N O TA .

H et is t ’aenmercken dat ghelijck discontinua proportie bestaet onder 4. termij
nen I welcker dry bekent zijnde wordt daer wt bekent het vierde: Alsoo ook be- 
staen dese onse interests propositien onder vier termijnê / te wetê Hooft-somme / 
tijdt / interests reden ende interest / welcker termijnen dry bekent zijnde / vinden wy 
deur de zelve het onbekende vierde: D at 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
bekende interests (to t de welcke men oock dickmael d ’Hooft-somme geaddeert 
begeert) in de practijcke meest ghesocht wordt / hebbê t ’verclaers der propositien 
op de zelue ghemaeckt / hoe wel zullen dies niet te min onder de zelue propositien 
exempelen gheuen dependerende wt de voornoemde alteratie der termijnen.

EXEMPEL 1.
M en begheert te weten wat den simpelen interest zijn. zal teghen 12. tê 100. 

t’siaers vá 224. lb 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. lb? facit 2 ó | |  lb.
Inder seluer voegen zalmê zêgghê dat winnêde 16. lb t ’siaers eê lb /  so winnê 

224. lb t ’siaers 14. lb.

EXEMPEL 2.

27. lb gheuen op 4. iaer van simpelen interest 14. lb / wat gheuen 320. lb op 
■5. iaeren?

CONSTRUCTIE.

By aldien deze vijf termijnen int gheuen niet ghedisponeert en waeren ais 
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? 
D at is 108. lb (wat zoo veel is t’product vande twee ierste termijnen te weten 27. 
met 4) gheuen 14. lb (dat is tmiddel termijn) wat gheuen 1600? (w ant sooveel 
is t ’product vande twee laetste termijnê te weten 320 met 5.) Facit 207 lb.
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present value, subtracting the interest at the sixteenth penny, amounting to J |  lb, 

so that he gives 15 ̂  lb  present value. Thus, because this lb is interest that

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

PROPO SITIO N  I.

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 w it 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 
óf 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 lb give? This is '26 p  lb.

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

EXAMPLE 2.

27 lb gives 14 lb o f simple interest in 4 years; what does 320 lb 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 lb (fo r that is the product o f the two first terms, to wit 27 and 4) gives 14 lb 
(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 207^1 lb.
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'-.N O T A . " ' - '

; D it voorgaende tweede exempel / met allen anderen dier ghelijcken (welck van 
weghen de 5. termijnen reghel v an -vijven ghenoemt worden) moghen ghesolueert 
worden door eene operatie in de welcke men ghebruyckt tweemael den reghel der 
proportien / maar dese maniere i s . corter ende bequaemer.

EXEMPEL 3.

Eenen is schuldich contant 224. lb. O ft hy betaelde binnen 4. iaeren alle iaere 
het vierendeel / te weten 56. De vraeghe is hoe vele hy ieder iaer betaelen zoude 
van simpelen interest teghen 12. ten 100. t ’siaers.

CONSTRUCTIE.

Men zal aenmercken wat Hooft-somme datmen op elck iaer in handê houdt 
diemê naer d ’ierste conditie in handen niet en zoude ghehouden hebben / énde 
vinden alsdan door t ’voornoemde ierste exempel dê interest van elcke Hooft- 
sömme op elck iaer. Ais tê eynde vât ierste iaer is d’Hooft-somme 224. lb. / 
dies interest bedraecht voor eê iaer 26 | |  lb. Ten eynde van het tweede iaer (wat 
opt ierste iaer een vierendeel van 244. lb. betaelt w ordt) en zal d ’Hooft-somme 
maer zijn 168. lb wiens interest voor een iaer 20 ^  lb. Ten eynde. vá het derde 

iaer is d ’hooft-somme 112. lb / wiens interest voor een iaer 13 ^  lb. T ê eynde 

vá het vierde iaer is d’Hoft-somme 56. lb / wiens interest 6 ^ |  lb.

EXEMPEL 4.

Eenen is schuldich binnen vier iaeren 224. lb / te w eten alle iare het vieren
deel bedragêde 56. lb. 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 tê eynde van de vier iaeren.

c o n s t r u c t i e .

M en 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 va het ierste iaer 
zoude hebben moeten betaelê naer die conditie 56. lb / diemen naer dese conditie 
niet ghegheuen en heeft / zoudemen ten eynde van het tweede iaer moeten 
rekenen den interest van de zelue 56. Ib. bedraegende 6 lb. Ende om dier 
gelijcke redenen zoudemen moeten rekenen ten eynde va het derde iaer interest 
van 112. lb bedraeghende 13 ^  lb. Ende ten eynde van het vierde iaer interest 

van 168. lb bedraeghende 20 ^  lb / welcke dry sommê van interest bedraeghende 
t ’saemèn 40 dl lb is den simpelen interest diemen ten eynde van de vier iaeren 
zoude moeten betaelen.

O fte andersins mochtmen soecken proportionale ghetaelen met de ghene daer 
questie af is ende onbekent zijn / aldus:
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■ . NOTE.

The foregoing second example, and all similar ones (which on account of the 
5 terms are called the ru le.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.

À man owes 224 lb present value. If  he paid in 4 years, every year one fourth, 
to wit 56 lb, how much simple interest would he pay every year at 12 per cent 
a year?

PROCEDURE.

It has to be found what Principal one keeps each year which according 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 
end of the first year the Principal is 224 lb, the interest on which in one year

is 2 ó | |  lb. At the end of the second year (because in the first year one fourth of

224 lb is paid) the Principal will be only 168 lb, the interest on which in one
year is 2 0 ^  lb. At the end of the third year the principal is 112 lb, the interest

on which in one year is 1 3 ^  lb. At the end of the fourth year the Principal is

56 lb, the interest on which lb.

EXAMPLE 4.

A m an owes 224 lb  to be paid  in  fou r years, to  w it 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 
«harged. Thus, because at the end of the first year one would have had to pay 
56 lb according to that condition, which according to this condition one has not 
given, at the end of the second year the interest on that 56 lb would have to be

charged, amounting to 6 ^  lb. And for the same reasons at the end of the third

year interest on 112 lb would have to be charged, amounting to 1 3 ^  lb. And

at the end of the fourth year interest on 168 lb, amounting to 20— lb. These

three sums of interest, amounting together to 40 ~  lb, are the simple interest

that would have to be paid at the end of the four years.
' O r 'otherwise one might seek numbers proportional to those which are under 
consideration and unknown, as follows:
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100 gheuen op het
100 gheuen op het
100 gheuen °P het
100 gheuen op het

Somme 400.

Ende segghen daer naer 400. gheuen 
40 i  Ib.

ierste iaer 0.
tweede iaer 12.
derde iaer 24.
vierde iaer 36.

72.

wat gheuen 224. lb? Facit als voren

N O TA .
De dry volghende exempelen dependeren ex alterna vel inuersa pröportione 

propositionis.

EXEMPEL 5.
48. lb 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 ghedisponeert worden als int voorgaende exempel gheseyt 

is aldus:
48. gheuen op 3. iaer 9. lb / wat gheuen 100. lb. op iaer? Facit (nae de 

leeringhe des voorgaenden 2. exempels) 6 ÿ  ten 100.

EXEMPEL 6.
Men begheert te weten hoe langhe 260. lb loopen zullen teghen 12. ten 100. 

t ’siaers om te winnen 187. lb. 4. B.

CONSTRUCTIE.
Men sal ziê wat 260. lb. t ’siaers winnê / wordt bevonden door d ’ierste exempel 

31 y  lb; daer naer salmen diuideren 187. lb 4. ß door 31 y  lb / gheeft quotum 
ende solutie '6. iaeren.

EXEMPEL 7.

Eeenen ontfanght 187. lb 4. B. voor simpelen interest teghen 12. ten 100. voor 
6. iaerê. De vraeghe is wat d ’Hooft-somme was.

CONSTRUCTIE.
M en sal zien wat 100. lb teghen 12. ten hondert winnen op 6. iaer / wordt 

bevondê 72. lb. daer naer salmen segghen 72. comen van 100 / waer van zullen 
comen 187. lb. 4. S?  Facit voor solutie 260. lb.

DEMONSTRATIE.

Ghelijck int ierste exempel hem heeft 100. tot 12 / alsoo heeft hem 224. lb. tot 
2 6 1? lb deur de constructie. Ergo 2 6 1 | lb zijn met die ander termijnen propor- 
tionaal 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 lb give? This is, as above, 4 0 lb.

NOTE.

The three following examples depend on the propositions of the alternate or 
inverse proportion 1).

EXAMPLE 5.

48 lb gives in 3 years 9 lb 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 foregoing second example, 
as follows:

48 gives in 3 years 9 lb; what does 100 lb give in a year? This is (according 
to  the foregoing 2nd example) 6^/4 per cent.

EXAMPLE 6.

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

PROCEDURE.

Find what 260 lb yields in a year. By the first example this is found to be 

31 -y lb. Thereafter divide 187 lb 4 sh. by 31 ÿ  lb. This gives the quotient and 
solution: 6 years.

EXAMPLE 7.

A man receives 186 lb 4 sh. of simple interest at 12 per cent in 6 years. W hat 
was the Principal?

PROCEDURE.

Find what Í00 lb yields at 12 per cent in 6 years. This is found to be 72 lb. 
Thereafter say: 72 comes from 100; what will 187 lb 4 sh. come from? The 
solution is: 260 lb.

PROOF.
As in the first example 100 is to 12, thus 224 lb is to 26 | |  lb by the pro

cedure. Therefore 2 6 1 | lb is proportional to . those other terms, as-required.

*) I f  a\b — c:d, then b : a =  cl : c is the inverse, a:c  =  b : d  the alternate proportion. 
*) i pound (lb) =  20 shillings (sh).
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S’gelijcks sal oock zijn de demôstratie vá de andere exempelen / welcke om de 
cortheydt wy achterlaeten.

Alsoo dan wesende verclaert Hooft-somme tijt ende interest reden van simpelen 
ende profijtelicken interest is den interest ghevonden; T ’welck geproponeert was 
alsoo ghedaen te worden.

PROPOSITIE II.

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

EXEMPEL 1.

H et zijn 300. lb. te betaelen binnen een iaer. D e vraeghe is wat die gereedt 
ghelt weerdich zijn aftreckende simpelen interest teghen 12. ten hondert t ’siaers.

CONSTRUCTIE.
M en sal adderen tot 100. zijnen interest 12. maecken t ’saemen 112, eridè 

segghen:

112. worden 100 / wat 300. lb? Facit 267 y  lb.

EXEMPEL 2.

H et zijn' 32. lb  te betaelen binnen dry iaeren, D e vraeghe is wat die ghereedt 
weerdich zijn aftreckende den interest teghen den penninck 16.

CONSTRUCTIE.
M en 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. Ib? Facit 26 ~j lb.

EXEMPEL 3.
H et zijn 250. lb. te betaelen binnen 6. maenden. De vraeghe is wat die weerdich 

zijn ghereedt ghelt aftreckende teghen den penninck 16. t ’siaers.

N O TA .
De solutie van dese ende derghelijcke questien (welck ick ook gheappliceert 

hebbe totten ghecomponeerden interest daer t ’zijnder plaetsen af zal geseyt worden) 
want ick die ghevonden hebbe ende by niemandt anders en vinde / achte die hu 
ierstmael wtghegaen te zijne.

CONSTRUCTIE.

M en sal zien wat deel de 6. maenden zijn van een iaer / wordt bevonden y  daerom 

salmen adderen 16. met y  eñ zegghen; I 6 y  worden 16. wat 250. lb? Facit

242 f f  lb.
Item hadden de voor noemde 250. lb te betaelen gheweest binnen 3. maenden / 

zoo zoudemen zegghen (want 3. maendê een vierendeel iaers is) 16 y  worden

16. wat 250 lb? Facit 246 ^  lb.13
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The same will also be the demonstration of the other examples, which we 
omit for brevity’s sake.

Hence, given the Principal, the time, and the rate of simple and profitable 
interest, the interest has been found; which had been proposed to be done.

PROPOSITION II.

Given , the Principal, the time, and the rate o f simple and detrimental interest: 
to find what is the present value.

EXAMPLE 1.

A sum of 300 lb is to be paid in a year. W hat is the present value of this 
sum, subtracting simple interest at 12 per cent a year?

PROCEDURE.

A dd to 100 its interest of 12, which makes together 112, and say:
112 becomes 100; what does 300 lb become? This is 267y  lb.

EXAMPLE 2.

A sum of 32 lb is to be paid in three years. W hat 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^ | lb.

EXAMPLE 3.

A sum of 250 lb is to be paid in 6 months. W hat is the present value, 
subtracting at the 16 th 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, I deem now to have been published 
for the first time.

PROCEDURE.

It has to be found what part 6 months is of one year. This is found to be y  . 

Therefore add up 16 and y ,  and say: l 6 y  becomes 16; what does 250 Ib 

become? This is 242— lb.
Similarly, if the aforesaid 250 lb had had to be paid in 3 months, it would 

have to be said (because 3 months is one fourth of a year): 16-y becomes 16; 

what does 250 lb become? This is 2 4 6 ~  lb.
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O fte hadden de voor noemde 250. lb. te betaelen gheweest op 1. maendt / zoo 

zoudemen zegghen (want 1. mandt is 1 — t’siaers) worden 16 / wat 250. lb?

O fte hadden de voor noemde 250. lb. te betaelen gheweest op 7. weken / zoo 

zoudemen zegghen (want 7. weken is i  t’siaers) 16 ^  worden 16. wat 250. lb?

O fte hadden de voornoemde 250. lb. te betaelen gheweest op 134 daghen / zoo 

zoudemen zegghen (want 134. daghen zijn t ’siaers) 16 worden 16. wat 
250. lb?

Alsoo dat men in zulcke questien altijt moet zien wat deel den gheproponeerdê 
tijdt is van het iaer ende voort ais bouen.

EXEMPEL 4.
Het zijn 320. lb. te betaelen binnen 3. iaeren efi 3. maenden. De vraeghe is 

wat die weerdich zijn ghereedt ghelt aftreckende teghen dê penninck 16. t’siaers 
simpelen interest.

CONSTRUCTIE.

Men sal tot 16. adderen zijnen interest van 3 ^  lb. (3 lb. van weghen 3 — 

iaeren) maeckê t’saemen 19y /  ende segghen / 1 9 comen van 16. waer af 320. lb? 

facit 265 ^  lb. '

N O TA .

S’ghelijcks zal oock zijn d ’operatie in alle andere deelen des iaers bouen eenighe 
gheheele iaeren / ais lichtelick te mercken is wt t’voorgaende exempel.

EXEMPEL 5.
H et zyn 230. lb. te betaelen ten eynde van 5. iaeren. De vraeghe is wat die 

ghereedt weerdich zijn aftreckende in zulcken reden ais hen heeft 23. Hooft- 
somme tot simpelen interest 6. eñ 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. exempels deser 
propositien aldus: Men sal adderen tot 23. sijnen interest van 5. iaeren / te weten 
10. Ib. maecken t’saemen 33. Ib. ende segghen 33. worden 23. wat 230. lb? Facit

voor solutie 160 lb.

EXEMPEL 6.
Eenen is schuldich 600. lb. 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 vierê deel / het tweede iaer noch een vierendeel / 
het derde iaer noch een vierendeel / ende t ’vierde iaer t ’laetste vierendeel / midts 
aftreckende simpelen interest teghen 12. ten 100. t ’siaers.



43

I f  the aforesaid 250 lb had had to be paid in 1 month, it would have to be

said (because 1 month is one twelfth of a year): 1 6 ^  becomes 16; what does'  ' . 1 2 “
250 lb become?

If  the aforesaid 250 lb had. had to be paid in 7 weeks, it would have to ' be
said (because 7 weeks is ^  of a year); 16— becomes 16; what does 250 lb become?

If the aforesaid 250 lb had had to be paid in 134 days, it would have to be said

(because 134 days is of a year): 1 6 | | |  becomes-16; what does 250 'lb become?

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

EXAMPLE 4.

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

PROCEDURE.

Add to 16 its interest of 3-|- lb (3-~- lb on account of 3-|- years), which 

makes together 19^-, and. say: 19 d- comes from 16; what does. 320 lb come 

from? This is 2 6 5 ^  lb. ,

-■ 'N O T E .
'1

The i ame will also be the operation for all other parts of a year over and 
; above ti je whole, years, as is easily perceived from the. foregoing example. .

EXAMPLE 5. , ;  •; ■

A sur of 230 lb is to be paid at the end of 5 years. W hat is ,the present 
value of » 'is sum, subtracting in-the ratio o f  ,23 (Principal) to 6 (simple.interest), 
such for ^  years ? " ' - . . . . .  ...

\  PROCEDURE.
1 *•’ r '  - ’’--A A  ‘

First it Las to be found what 6 lb of interest for 3 years amounts 'to in 
‘1-ÿëai;" thiC is found tó be 2 lb. ■'This- interest1 is therefore. 2 .per 23'í a- yeáf, so 
that the op rationw ill be similar'to the foregoing one. o f the -2nd exam ple'of the 
present prj position, as follows: Add to 23 its interest for 5 years, to wit 10 lb, 
which maj .es together 33 lb, and say: 33 becomes 23, what does 230 lb become?
The solution is 1 6 0 ^  lb.

/
) EXAMPLE 6.
/

A r.ian owes 600 lb, the whole to be paid at the end of four years, and he 
agrees w ith 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, the third year again 
one fourth, and the fourth year the last one fourth, subtracting simple interest 
at/,12 per cent a year.

/
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N OTA.

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 bevondê 508 ~  lb. welcks vierendeel ais 127 ^  lb. Hy zeght te wesen 
dat men op elck der vier iaeren zoude moeten betaelen.

Maer ick zegghe ter contraríen gheen questie te wesen van vier betaelinghen van 
het ghene de 600. lb. ghereedt weerdich zijn / maer van vier betaelinghen der 
600. lb. zeluer. D it is soo veel als oft den debiteur totten crediteur zeyde: De 600. 
lb. die ick v schuldich ben teenemael ten eynde vá vier iaeren / de zelfde zal ick 
V betaelen in vier payementen / te weten alle iaere het vierendeel der zeluer / ais 
150. lb. midts aftreckende op elcke betaelinge simpelen interest teghen 12. ten 
100. t ’siaers. Twelck wesende den sin deser questien volght daer wt een con
structie ais volght.

GONSTRUCTIE.

Men zal aenmercken wat penningen dat men naer dese conditie verschiet diemê 
naer d ’ierste conditie niet en soude verschotê hebbê. N u  dan wantmen naer dese 
conditie binnê eê iaer betaelt t ’vierêdeel der sommen bedraeghende 150. lb. 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. lb. te betaelen 
in 3. iaeren weerdich zijn ghereet /  wordt bevonden door het 2. exempel deser

propositien 110 lb. voor d ’ierste paye. Ende om der ghelijcke redenen salmen 

bevinden 150. lb. op 2. iaerê weerdich te zijne ghereet 120 lb. voor de tweede 
paye.

Ende om der ghelijcke redenen zalmen bevindê 150. lb. op 1. iaer weerdich 

te zijne 133  lb. voor de derde paye.
Ende want de laetste paye op zulcken conditie betaelt wordt ais d ’ierste conditie 

was / en zal die winnen noch Verliesen / maer zal zijn van 150. lb.

EXEMPEL 7.

H et zijn 324. lb. te betaelen binnen 6. iaeren / te wetê 54. lb. t ’siaers. Vraeghe is 
wat de zelue weerdich zijn ghereedt ghelt / aftreckende simpelen interest teghen 
12. ten 100.
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N O T E i) .

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 lb. This is found to be 508^j lb, the fourth part of which, viz.

1 2 7 ^  lb, 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 lb, 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 lb I owe you at the end of four years in four payments, to wit every year 
one fourth of it, i.e. 150 lb, subtracting from each payment simple interest at 
12 per cent a year. This being the meaning 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 lb to be paid in 3 years.
This is found by the 2nd example of the present proposition to be 11 0 f 1 lb

for the first payment. And for the same reasons the present value of 150 lb

to be paid in 2 years will be found to be 12015 lb, for the second payment.

And for the same reasons the present value of 150 lb to be paid in 1 year will be 
found to be 133— lb, for the third payment.14

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 lb is to be paid in 6 years, to wit 54 lb a year. W hat is the
present value of this sum, subtracting simple interest at 12 per cent?

l) See the Introduction, p. 15
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CONSTRUCTIE.
. Men zal soecken proportionale ghetalen met. de ghene daer questie af is aldus.

10Ó comen voor 1 iae'r ' van ■ 112.
100 comen v o o r -2 iaeren van ■■ , 1 2 4 .
100 comen voor 3 iaeren van 136. -
■100 comen voor 4 iaeren van 148.
100 comen voor 5 iaeren van 160.
100 cömen voor 6 iaeren van 172.

Sóme 600. 1 Somme 852.

Daer naer segt men 852. zijn ghereedt weerdich 600. wat zullen ghereedt 

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

ghereedt wèerdich. '

EXEMPEL 8.

Eenen is schuldich te betaelen binnen 3.iaeren 260. lb. en binnê 6. iaeren daer 
naer noch 420. Ib. De vráeghe is wat die t ’saemen ghereedt weerdich zijn. Af- 
treckende simpelen interest teghen 12. ten 100.t ’siaers.

CONSTRUCTIE.
De 2 6 0 . lb. zullen ghereedt weerdich zijn náer hef tweede exêpel deser prop. 

191 lb. en de 420. íb. zullen ghereedt weerdich zijn' 201 ~  lb. hu dan ghe-"1T • - ’* . . .  . , . . ¿I _ _ i
addeert 191 lb. met 201 lb. maecken t ’saemen 393 ; endè soo veel is alle

de schuldt ghereedt weerdich.

EXEMPEL:,9.

Eeneh'is schuldich 200. lb. te betaelen binnen 5 ..iaeren. De ,vraeghe.:is wat die 
weerdich zijn binnen 2. iaerê rekenende. simpelen-.interest teghen 10. ten 100. 
t ’siaers.

C.! * ’ • 0 * t
; CONSTRUCTIE.

Men zal z ien ’wat de 200. lb.r weerdich zijn gereedt .door,het 2r exempel-deser 

prop. wordt bevondê 133 y lb .  Daer naer salmen sien wat 1 3 3 lb. gereedt weer

dich zijn binnen 2. iaeren naer de leeringhe der ¿erster prop. wordt bevonden 
1 6 0 . Ib. ende zoo veel zijn die 200. lb. weerdich binnen 2. iaeren.

ANDERE MANIERE.

O fte andersins ende lichter machmê doen aldus: men sal zien wat 100. lb. weer
dich zijn op 5. iaeren / wordt bevonden 150. lb. Insghelijcks wat 100. weert zijn 
op 2. iaeren wordt bevonden 120. Daer nae zalmen segghen 150. gheuen 120. wat 
200 lb? Facit ais voren I 6 0 . Ib.
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PROCEDURE i) .

Find numbers proportional to, those under consideration; a*; follows.,,, , ,
100  becomes in 1 year , .. .... ¡ 112  ... „
100  becomes in 2 years ¡ :a ,: ■ 124 ........
100 becomes in 3 years . 136
100  becomes in 4 years. 15. ■ 148
100 becomes in 5 years 160
100 becomes in 6  years • ’ • - 1 7 2  -

Total 60 0  Total 852

Thereafter say: the present value of 852 is 600; .what w ill : be the present 

value of 324 lb? This is 228^| lb, and this is the present value of the afore

said sum.
• • - - EXAMPLE 8 . : ' . I ;

A man owes 260  lb, to be’ paid in 3 years, a n d '6 ' years later 420 lb more. 
W hat is the present value o f  these, two sums together, subtracting simple interest 
at 12  per cent a year?

PROCEDURE. ... . . . . .... ,

The present value of the 260 lb, according to the second example of the

present proposition, will be 191y  lb, and the present value of the 420 lb will

be 201 j |  lb. Now  when 1 9 1 ^  lbvand 2 0 l j |  lb are added together, this makes

393  j l j , and this is the present value of the whole debt.

EXAMPLE 9.

A man owes 200  lb, to be paid in 5 years. W hat 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 133y  lb. Thereafter find what the

present value of 1 3 3 y  lb will be worth in 2 years; according to the first

proposition this is found to be I 60  lb, and this is the value of that 200 lb 
in 2 years.

OTHER M ETHOD.

O r in another and easier way one can proceed as follows: Find what 100 lb is

*) This solution w ith 6 payments o f 112, 124, 136, 148, 160, 172 does no t produce 
an annuity o f  constant value. Stevin found this out and gave a correct solution in the 
French edition of 1585 and the second D utch edition o f 1590 (SeeSupplement,p. 113).

*) This solution was changed into another one in the editions o f  1585 and 1590. (See 
Supplement, p. 115).
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EXEMPEL 10.

Eenen is schuldich te betaelen binnen 3. iaeren 420. lb. eñ binnen 6. iaere 
daer naer noch 560. lb. D e vraeghe is wat dese partijen weert zijn te betaelen 
t ’saemen op 2. iaeren rekenende simpelê interest teghen 10. ten 100. t'siaers.

CONSTRUCTIE.

M en sal zien wat deze partijen t ’saemen weerdich zijn ghereedt door het 8. 

exempel deser prop. wordt bevonden 617 ~  lb. Daer naer salmen sien wat de 

zelue ghereedt / weert zijn binnen 2. iaeren / wordt bevonden door d ’ierste pro

positie voor solutie 741 —  lb.

ANDERE MANIERE.

O fte andersins machmen zien wat 420. lb. op 3. iaeren weerdich zijn op 2. 

iaeren / wordt bevonden door het 9. exempel deser propositien 387 lb.

Ende inder seluer voeghen worden de 560. lb. op twee iaeren weerdich be

vonden 353 I I  lb. welcke twee sommen ais 387 ~  met 353 | |  maecken t ’saemen 
voor solutie ais voren 741 lb.

N OTA.

De volghende exempelen dependeren ex alterna vel inversa proportione der
propositien

EXEMPEL 11.

Voor 500. lb. te betaelen ten eynde van 5. iaeren ontfangtmen ghereedt 3 3 3 y  lb. 
De vraeghe is teghen hoe vele ten 100. simpelen interest dat afghetrocken is.

CONSTRUCTIE.

M en sal segghen 333 ÿ lb .  comen van 500. lb. waer van 100? Facit 150. van de 
zelue zalmê 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 lb. In the same way 100 lb is found 
tö be worth 120 in 2 years: Thereafter say: 150 gives 120; what does 200 lb give? 
This, as above, is 160 lb.

EXAMPLE 10.

A man owes 420 lb to be paid in 3 years, and 6 years later 560 lb more. W hat

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

PROCEDURE i ) .

Find what is the present value of these sums together; by the 8th example of 

this proposition this is found to be 617 —  lb. 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 ^  lb.

OTHER M ETHOD.

O r in another way one can see what 420 lb 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 ¿  lb.

And in the same way the 560 lb is found to be worth 3531 | lb in two years, 

and these two sums, viz. 387-9- and 353 j | ,  make together for the solution, as

above, 741 lb.
’ 2 4 7

NOTE.

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

EXAMPLE 11.

For 500 lb to be paid at the end of 5 years, the present value of 333— lb is 
received. How many per cent of simple interest has been subtracted ?

PROCEDURE.-

This has to be said as follows: 333 lb comes from 500 lb; what does 100

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

*) This solution was changed into another one in the editions o f  1585 and 15 90 (See 
Supplement, p. 116). The examples 9 and io, as shown in the Introduction (p. 20), happen 
to have more than one form o f solution. Both the solutions o f  1582 and 1590 could be 
accepted at present.
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-.■.c-- • EXEMPEL 12. . •

Voor 400. lb. ontfangtmen ghereedt 250. lb. aftreckende simpelen interest 
teghen 10. ten 100. t ’siaers. De vraeghe is voor hoe langhe tijdt afgétrocken is.!

CONSTRUCTIE.

Men sal segghén 25Ö. Ib. comen van 400. lb. waer van 100? Facit 160. lb. 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. 1

, Eenen is. schuldich binnen 3. iaeren 420. Ib. ende binnen 6. iaeren daer naer 
noch 560. lb. De vraeghe is wat tijdt dese partijen t ’saemen verschijnen zullen /, 
rekenende den simpelen interest teghen 10. ten Í00. t ’siaers.

CONSTRUCTIE.

Men sal zien wat dese twee sommen t ’saemen ghereedt weerdich zijn / wordt 
bevonden door het 8. exempel deser prop: 617 lb. Daer naer salmen sien door 

het 6. exempel der ierster prop. Hoe langhe 617 lb. loopen zullen tegê 10.; tê 

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

560l lb .) ofte (dat tzelfde is) tot zij ghewonnen hebben 362 ~  lb. Facit voor 

solutie 6 iaeren.
l ü b b

EXEMPEL 14.

Eenen ontfangt 666 lb. ende hem hadde afgetrocken gheweest simpëlen in
terest teghen 8. ten 100. t ’siaers voor 10. iaeren. De vraeghe is wat d ’Hooft- 
somme was.

CONSTRUCTIE.

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

segghende 100. comen van 180. waer van 666 y  lb? Facit d ’Hooft-somme 1200. lb.

DEM ONSTRATIE.

Aenghesien int ierste exempel deser propositien gheseyt is 300. lb. te betaelen 
op een iaer / weerdich te zijne ghereedt ghelt 267 y  lb. Aftreckende simpelen 

interest teghen 12. ten 100. t ’siaers / volght daer wt dat in dien men die 267 y  lb 
terstont op interest leyde te weten ais voren teghen simpélen interest van 12. ten 
hondert t ’siaers / dat de zelue Hooft-somme met haeren interest (zoo d ’operatie 
góedt is) sullen moeten t ’saemen bedraeghen ten eynde van den iaere 300. lb. 
Alsoo dan die rekenende naer de leeringhe des iersten exempels der ierster pro
positien sal bedraeghen 3 2 y  lb. welck geaddeert tot de 267y  lb. maecken t ’saemen

de voornoemde 300. lb. 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 laeten. Alsoo dan wesende verclaert Hooft-
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- 'EXAM PLE 12. • • : v. "- ' / •  v \ - a -

For 4Ó0 lb the preséïit valiae of 250 lb' is received, subtracting simple' interest 
at 10 per cent a year. For what time has interest been subtractèd?

.PROCEDURE; ;

•This,has,to.be;said.as.follows:!,250„lb comes,from 400(_lb; ^vhat does 100. come 
from? T h is is..160 -lb;. From'.this,, subtract 100. T h e  ¡remainder is,. 60.„W hen this 
is divided by 10 (10 on account of 10 per cent), the quotient is 6. Therefore 
interest for 6 years has been subtracted.,.,-, ,

; .. . , v . .. ; ..EXAMPLE 13. , ,, . -,

-A  man Owes 420 4b-to be paid in 3 years, and 6 years'later 560 lb ’more; At 
what time will these sums together appear, charging 'simple'interest at 1 0 'per cent 
a year? ; ■ ■' ¡i ,- r -'¡.'’O'  : i; -, - :..m.s ¡■-¡•'•>’, 1 ' ;  * • * t; r:

ÍT Ó C E D U R É , • ., . . ' ,

- F ind w hat is the  present vàlue o f these tw o sums together. By the  8th-exam ple

of the present'propositionjthis, is found to be 6 l7 |^ .lb /-T h e rea fte r find bjr the

6th example o f the first-proposition how long 617 lb has ■ to be pùt oüt at

interest at 10 per cent a year until sitsi value is 980-lb : (which is the sum of 420 lb

and 560 lb ) .o r  (which is the same) until-it has yielded. 3 6 2 ^ -. lb . The solution

“  * f§H . " -" ï1. v :-‘ :
; :■ : ■ EXAMPLE 14.

A man receives , 666 , lb, and the simple interest at. 8 per. cent a year had, been

subtracted for 10 years. W hat was the Principal? ■ -

- . PROCEDIJRE , , 7 : : '  /  v '
Add to 100 it's ihterëst. of 10 years, which makes together 180,- and say: 100 

comes from 180; what does 666-|- lb come from? The Principal is 1,200 lb,

- ; PROOF. -

Since it has been said in-the:first.exam ple of the present proposition that the 
present value of 300 lb, to bè paid in one yèar, is 267 ̂  lb, subtracting simple 

interest at 12 per cent a-year, it follows that if this 2 6 7 lb were at once put

out at interest, to w it as above at simplè interest o f 12 per cent a year,' the said 
Principal with its interest ( if  tbe operation is correct) will have to amount to
gether, at the end of the year, to 300 lb. This then being charged according to 
the first example of the first proposition, it will amount to 32-L lb, and, when 

this is added to .the 267-y-: lb, it makes together the aforesaid-300 lb, 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-sonime tijdt ende interests reden van ghecomponeer- 
den profijtelicken interest: Te vindê wat d ’Hooft-somme met haren interest be
draecht.

N OTA.

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 ais inde practijcke ghemeynlick noodich vallen / te weten 16. 
tafelen / al waer altijdt comparatie 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 va 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 dienê tot 30. iaeren 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 ghetaelen 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 
mê meer ofte min nemen mach) 10000000. N u dan willende maecken een tafel 
teghen een ten 100. ghelijck de volghende ierste is / salmen den voornoem
den wortel 10000000. multiplicerê met d ’Hooft-somme 100. t’productum is 
1000000000. de zelfde zalmen diuiderê deur d ’Hooft-somme met haeren interest 
daer toeghedaen / te weten door 101. (w ant 100. is gheproponeerde Hooft-somme 
ende 1 den interest) quotus zal zijn 9900990. dienende voor d ’ierste iaer ofte 
termijn.

Aengaende de reste dieder naer de diuisie blijft ais die laetmê verloren

om datse minder is dan een half / Maer ais zulcken reste meerder is dan een half / 
soo salmen (ghelijck in tabula sinnum  eñ andere meer de ghebruyck is) die ver- 
laeten ende daer voren de gheheele ghetaelen van de quotus van een vermeerde
ren / want alsoo blijft men áltijdt naerder bij het begheerde. N u  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 salmê de 9802960. weder
om multiplicerê met 100. geeft productü 980296000. welck mê wederó sal diuide

ren door 101. quotus sal zijn 9705900. Maer ouermidts de reste van hier
meerder is dan een half / zoo salmen om redenen alsvorê 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 III.

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 
is 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 interest). 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-
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, viz. j-^ , 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 mèt d ’andere termijnen / welckê in onse tafelen tot 30. ghe- 
continueert zijn.

S’ghelijcks zal oock zijn de constructie van alle die andere tafelê / want daer 
wy in  de ierste tafel altijdt multipliceren met 100. ende diuideren door 101. alsoo 
sullê 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 penninck 15. is de voorseyde oock gelijck / want men multipliceert 
hier altijdt met 15. en 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 altijdt met 16. ende men diuideert door 17. ende 
zoo voorts met d'andere.

Deze tafelen alsoo ghemaeckt voor eenighe iaeren worter by elcke tafel noch 
een columne gestelt / welcke dienen zal tot ghecomponeerdê interest van par
tijen die in vervolghende iaeren te betaelen zijn elck iaer euen veel /  ghelijck 
d ’exempelen daer af t ’haerder plaetsen zullen ghegheuen worden / welcker. co- 
lumnen constructie aldus is:

Men zal (to t 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- 
derêde op de twee ierste iaeren ais 9900990. met 9802960. bedraeghen t ’saemen 
19703950. die salmen stellen neuen het tweede iaer. D aer naer salmen adderê. de 
dry sommen responderende op de dry ierste iaeren / bedraeghen t ’saemê 29409851. 
ende soo voorts totten eynde. Soo dat t ’laetste ghetal deser laetster columnen
258077051.,sal sijn de somme van aide ghetaelen der voorgaende columne.

In  der seluer voeghen salmê oock tot alle d’andere tafelen / elck zoodaenighe 
laetste columne maken. Soo dat elck deser tafelen zal hebben dry columnen: D ’ierste 
columne beteeckenêdé iaeren / ende d ’ander twee dienende tot solutien van questien / 
ais int volghende blijcken zal.

TAFELEN V A N  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 o f 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 be added to each of the other 
tables, so that each of these tables shall have three columns, the first column 
designating the years and the other two serving for the solution of certain 
questions, as will appear in the sequel.

TABLES OF INTEREST.
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Tafel van Interest van
1. ten 100.

1 . 9900990. 9 9 OO9 9 O.
2. 9802960. 19703950.
3. 9705901. 29409851..
4. 9609803. 39 0 1 9 6 5 4 '.
5. 9514656. 48534310.
6. 9420451. 57954761.
7. 9327179. 67281940.
8. 9234831. 76516771.
9. 9143397. 85660168.

10. 9052868. 9 4 7 1 3 0 3 6 .
11. 8963236. 103676272.
12. 8874491. 112550763.
13. 8786625. 121337388.
14. 8699629. 130037017.
15. 8 6 1 3 4 9 4 . 138650511.
16. 8528212. 147178723.
17. 8443774. 155622497.
18. 8360172. 163982669.
19- 8277398. 172260067.
20. 8195444. 180455511.
21. 8114301. 188569812.
22. 8033961. 196603773.
23. 7954417. 204558190.
24. 7875660. 212433850.
25. 7797683. 220231533.
26. 7720478. 227952011.
27. 7644038. 235596049.
28. 7568354. 243164403.
29. 7493420. 250657823.
30. 7419228. 258077051.
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Tafel van interest van
2. ten 100.

1. 9803922. 9803922.
2. 9611688. 19415610.
3. 9423244. 28838834.
4. 9238455. 38077289.
5. 9 0 5 7 3 0 9 . 47134598.
6. 8879715. 56014313.
7. 8705603. 64719916.
8. 8534905. 73254821.
9. 8367554. 81622375.

10. 8203484. 89825859-
11. 8042631. 97868490.
12. 7884932. 105753422.
13. 7730325. 113483747.
14. 7578750. 121062497.
15. 7430147. 128492644.
16. 7284458. 135777102.
17. 7141625. 142918727.
18. 7001593. 1 4 9 9 2 0 3 2 0 .
19- 6864307. 156784627.
20. 6729713. 163514340.
21. 6597758. 170112098.
22. 6468390. 176580488.
23. 6341559. 182922074.
24. 6217215. 189139262.
25. 6095309. . 195234571.
26. 5975793. 201210364.
27. 5858621. 207068985.
28. 5743746. 21281273.1.
29.. 5631124. 218443855.
30. 5520710. 223964565.
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Tafel van interest van
3. ten 100.

1 . 9708738. • 9708738.
2: ' ' 9425959. 19134697.
3. '9 1 5 1 4 1 7 . • 28286114.
4 .' ' 8884871. 37170985.
5. 8 6 2 6 0 8 8 . 45797073.
6 . '8374843. '54171916.
7. ; 8 1 3 0 9 1 6 . 62302832.
8 . ■ 7894093. 70196925.
9. 7664168. 77861093.

1 0 . 7440940. 85302033.
11 . • 7224214. ' 92526247.
1 2 . 7013800. " 99540047.
13. ’ 6809515. ' 106349562.
14. 6611180. ' 112960742.
15. ' 6418621. 119379363.
1 6 . 6231671. 125611034.
17.1 ■ 6050166. 1 3 1 6 6 1 2 0 0 .
18. 5873948. '137535148.
19- : 5702862. ' 143238010.
2 0 . 5536759. ■ "• 148774769.
2 1 .- 1 5375494. 154150263.
22: 5 2 1 8 9 2 6 . 159369189-
23.' 5 0 6 6 9 1 8 . 164436107.
24. ’ '4 9 1 9 3 3 8 .. 169355445.
25. ' 4776056. 174131501.
2 6 . '  ■ • 4636948. 178768449.
27. - ' 4501891. 183270340.
28. ' 4370768. ■ ; 187641108.
29- ; 4243464. . 191884572.
30. ■ - ! *'4119868. • 196004440.
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Tafel van interest van
4. ten 100.

1 . 9615385. 9615385.
2 . 9245562. 18860947.
3. 8889963. 27750910.
4. 8548041. 36298951.
5. 8219270. 44518221.
6 . 7903144. 52421365.
7. 7599177. 60020542.
8 . 7306901. 67327443.
9. 7025866. 74353309.

1 0 . 6755640. 81108949.
1 1 . 6495808. 87604757.
1 2 . 6245969. 93850726.
13. 6005739. 99856465.
14. 5774749. 105631214.
15. 5552643. 111183857.
16. 5339080. 116522937.
17. 5133731. 121656668.
18. 4936280. 126592948.
19. 4746423. 131339371.
2 0 . 4563868. 135903239.
2 1 . ' 4388335. 140291574.
2 2 . 4219553. 144511127.
23. 4057262. 148568389.
24. 3901213. 152469602.
25. 3751166. 156220768.
26. 3 6 0 6 8 9 0 . 159827658.
27. 3468163. 163295821.
28. 3334772. 166630593.
29. 3206512. 169837105.
30. 3083185. 172920290.
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Tafel van interest van
5. ten 100.

1. 9523810. 9523810.
2. 9070295. 18594105.
3. 8638376. 27232481.
4. 8227025. 35459506.
5. 7835262. 43294768.
6 . 7462154. 50756922.
7. 7106813. 57863735.
8 . 6768393. 64632128.
9 . 6446089. 71078217.

10. 6139132. 77217349.
11. 5846792. 83064141.
12. 5568373. 88632514.
13. 5303212. 93935726 .
14. 505Ö678. 98986404.
15. 4810170. 103796574.
16. 4581114. 108377688.
17. 4362966. 112740654.
18. 4155206. 116895860.
19. 3957339. 120853199-
20. 3768894. 124622093.
21. 3589423. 128211516.
2 2 . 3418498. ' 131630014.
23. 3255712. 134885726.
24. 3100678. 137986404.
25. 2953027. 140939431.
26. 2812407. 143751838.
27. 2678483. 146430321.
28. 2550936. 148981257.
29. 2429463. 151410720.
30. 2313774. 153724494.
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Tafel van interest van
6. ten 100.

1 . 9433962. 9433962.
2 . 8899964. 18333926.
3. 8396192. 26730118.
4. 7920936. 34651054.
5. 7472581. 42123635.
6 . 7049605. 49173240.
7. 6 6 50571. 55823811.
8 . 6274124. 62097935,
9. 5918985. 6 8 0 1 6 9 2 0 .

1 0 . 5583948. 73600868.
1 1 . 5267875. 78868743.
1 2 . 4969693. 83838436.
13. 4688390. 88526826.
14. 4423009. 92949835.
15. 4172650. 97122485.
16. 3936462. 101058947.
17. 3713643. 104772590.
18. 3503437. 108276027.
19. 3305129. 111581156.
2 0 . 3118046. 114699202.
2 1 . 2941553. 117640755.
2 2 . 2775050. 120415805.
23. 2617972' 123033777.
24. 2469785. 125503562.
25. 2329986. 127833548.
2 6 . 2 1 9 8 1 0 0 ., 130031648.
27. 2073679. 132105327.
28. 1956301. 134061628,
29. 1845567. 135907195.
30. 1741101. 137648296.
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Tafel van interest van
7. ten 100.

1. 9345794. 9345794,
2. 8734387. 18080181.
3 . 8162979. 26243160.
4. 7628952. 33872112.
5 . 7129862. 41001974.
6 . 6663422. 47665396.
7. 6227497. 53892893.
8 . 5820091. 59712984.
9. 5439337. 65152321.

1 0 . 5083493. 70235814.
11. 4750928. 74986742.
12. 4440120. 79426862.
13. 4149645. 83576507.
14. 3878173. 87454680.
15. 3624461. 91079141.
16. 3387347. 94466488.
17. 3165745. 97632233.
18. 2958640. 100590873.
19. 2765084. 103355957.
20. 2584191. 105940148.
21. 2415132. 108355280.
22. 2257133. 110612413.
23. '  2109470. 112721883.
24. 1971467. 114693350.
25. 1842493. 116535843.
2 6 . 1721956. 118257799.
27. 1609305. 119867104.
28. 1504023. 121371127.
29. 1405629. 122776756.
30. 1313672. ■ 124090428.

C5



Tafel van interest van
8. ten 100.

9259259.
8573388.
7938322.
7350298.
6805831.
6301695.
5834903.
5402688.
5002489.
4631934.
4288828.
3971137.
3676979.
3404610.
3152417.
2918905.
2702690.
2502491.
2317121.
2145482.
1986557.
1839405.
1703153.
1576994.
1460180.
1352019.
1251869.
1159138.
1073276.

993774.

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.

1. 9174312. 9174312.
2. 8416800. 17591112.
3. 7721835. 25312947.

.4. 7084252. 32397199-
5. 6499314. 38896513.
6 . 5962673. 44859186.
7. 5470342. 50329528.
8 . 5018662. 55348190.
9. 4604277. 59952467.

10. 4224107. 64176574.
11. 3875328. 68051902.
12. 3555347. , ■ 71607249.
13. 3261786. ' 74869035.
14. 2992464. 77861499.
15. 2745380. 80606879.
16. 2518697. 83125576.
17. 2310731. 85436307.
18. 2119937. 87556244.
19. 1944896. 89501140.
20. 1784308. 91285448.
2 1 . 1 6 3 6 9 8 0 . 92922428.
2 2 . 1501817. 94424245.
23. 1377814. 95802059-
24. 1264050. 97066109.
25. 1159679. 98225788.
26. 1063926. 99289714.
27. 976079. 100265793.
28. 895485. 101161278.
29. 821546. 101982824.
30. 753712. 102736536.



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.

9090909 .
17355372.
24868520.
31698655.
37907869.
43552609.
48684191.
53349266.
57590243.
61445677.
64950617.
68136926.
71033571.
73666885.
76060807.
78237100.
80215548.
82014137.
83649218.
85135655.
86486961.
87715421.
88832203.
89847459.
90770419.
91609474.
92372251.
93065685.
93696080.
94269166.
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Tafel van interest van
11. ten 100.

1 . 9009009. 9 0 0 9 0 0 9 .
2. 8116224. 17125233.
3. 7311914. 24437147.
4. 6587310. 31024457.
5. 5934514. 36958971.
6. 5346409- 42305380.
7. 4816585. 47121965.
8. 4339266. 51461231.
9- 3909249. 55370480.

IO. 3521846. 58892326.
11. 3172834. 62065160.
12. 2858409. 64923569.
13. 2575143. 67498712.
14. 2319949. 69818661.
15. 2090044. 71908705.
16. 1882923. 73791628.
17. 1696327. 75487955.
18. 1528223. 77016178.
19- 1376777. 78392955.
20. 1240340. 79633295.
21. 1117423. 80750718.
22. 1006687. 81757405.
23. 906925. 82664330.
24. 817050. 83481380.
25. 736081. 84217461.
2 6 . 6 6 3 1 3 6 . 84880597.
27. 597420. 85478017.
28. 5 3 8 2 1 6 . 86016233.
29- 484879- 86501112.
30. 436828. 86937940.
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Tafel van interest van
12. ten 100.

1 . 8928571. 8928571.
2 . 7971938. 16900509.
3. 7117802. 24018311.
4. 6355180. 30373491.
5. 5674268. 36047759.
6 . 5066311. 41114070.
7. 4523492. 45637562.
8 . 4038832. 49676394.
9. 3 6 0 6 1 0 0 . 53282494.

1 0 . 3219732. 56502226.
1 1 . 2874761. 59376987.
1 2 . 2566751. 61943738.
13. 2291742. 64235480.
14. 2046198. 66281678.
15. 1 8 2 6 9 6 2 . 68108640.
1 6 . 1631216. 69739856.
17. 1456443. 71196299-
18. 1300396. 72496695.
19. 1161068. 73657763.
2 0 . 1036668. 74694431.
2 1 . 925596. 75620027.
2 2 . 826425. 76446452.
23. 737879. 77184331.
24. 658821. . 77843152.
25. 588233. 78431385.
2 6 . 525208. 78956593.
27. 468936. 79425529.
28. 418693. 79844222.
29. 373833. 80218055.
30. 333779. 80551834.
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Tafel van interest van
13. ten 100.

1 . 8849558. 8849558.
2 . 7831467. 16681025.
3. 6930502. 23611527.
4. 6133188. 29744715.
5. 5427600. 35172315.
6 . 4803186. 39975501.
7. 4250607. 44226108.
8 . 3761599. 47987707.
9- 3328849. 51316556.

1 0 . 2945884. 54262440.
1 1 . 2606977. 56869417.
1 2 . 2307059. 59176476.
13. 2041645. 6 1 2 1 8 1 2 1 .
14. 1806765. 63024886.
15. 1598907. , 64623793.
1 6 . 1414962.- 66038755.
17. 1252179. 67290934.
18. 1108123. 68399057.
19. 980640. 69379697.
2 0 . 867823. 70247520.
2 1 . 767985. 71015505.
2 2 . 679633. 71695138.
23. 601445. 72296583.
24. 532252. 72828835.
25. 471019. 73299854.
2 6 . 416831. 73716685.
27. 368877. 74085562.
28. 326440. 74412002.
29. 288885. 74700887.
30. 255650. 74956537.



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.

8771930.
16466605.
23216320.
29137123.
34330810.
38886676.
42883050.
46388641.
49463721.
52161160.
54527335.
56602927.
58423622.
60020723.
61421689.
62,650607.
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.

1. . 8695652. 8695652.
2 . 7561437. 16257089-
3. 6575163. 22832252.
4. 5717533. 28549785.
5. 4971768. 33521553.
6 . 4323277. 37844830.
7. 3759371. 41604201.
8 . 3269018. , 44873219.
9 . 2842624. 47715843.

10. 2471847. 50187690.
11. 2149432. 52337122.
1 2 . 1869071. 54206193.
13. 1625279. 55831472.
14. 1413286. 57244758.
15. 1228944. 58473702.
1 6 . 1068647. 59542349.
17. 929258. 60471607.
18. 808050. 61279657.
19. 702652. 61982309.
20. 6 1 1 0 0 2 . 62593311.
21. 531306. 63124617.
2 2 . 462005. 63586622.
23. 401743. 63988365.
24. 349342. 64337707.
25. 303776. 64641483.
2 6 . 264153. 64905636.
27. 229698. 65135334.
28. 199737. 65335071.
29. 173684. 65508755.
30. 151030. 65659785.
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Tafel- van interest van
16. ten 100.

1 . 8620690. 8 6 2 0 6 9 0 .
2 . 7431629. 16052319.
3. 6406577. 22458896.
4. 5522911. 27981807.
5. 4761130. 32742937.
6 . 4104422. 36847359.
7. 3538295. 40385654.
8 . 3050254. 43435908.
9. 2629529. 46065437.

1 0 . 2266835. 48332272.
1 1 . 1954168. 50286440.
1 2 . 1684628. 51971068.
13. 1452266. 53423334.
14. 1251953. 54675287.
15. 1079270. 55754557.
16 . 930405. 56684962.
17. 802073. 57487035.
18. 691442. 58178477.
19. 596071. 58774548.
2 0 . 513854. 59288402.
2 1 . 442978. 59731380.
2 2 . 381878. 60113258.
23. 329205. 60442463.
24. 283797. 60726260.
25. 244653. 60970913.
2 6 . 2 1 0 9 0 8 . 6 1 1 8 1 8 2 1 .
27. 181817. 61363638.
28. 156739- 61520377.
29. 135120. 61655497.
30. 116483. 61771980.
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Tafel van Interest van den
penninck 15.

1. 9375000. 9375000.
.2 . 8789062. 18164062.
3. 8239746. 26403808.
4. 7724762. 34128570.
5. 7241964. 41370534.
6 . 6789341. 48159875.
7. 6365007. 54524882.
8 . 5967194. 60492076.
9. 5594244. 66086320.

10. 5244604. 71330924.
11 . 4916816. 76247740.
12. 4609515. 80857255.
13. 4321420. 85178675.
14. 4051331. 8 9 2 3 0 0 0 6 .
15. 3798123. 93028129.
16. 3560740. 96588869.
17. 3338194. 99927063.
18. 3129557. 103056620.
19. 2933960. 105990580.
20. 2750587. 108741167.
21. 2578675. 111319842.
22. 2417508. 113737350.
23. 2266414. 116003764.
24. 2124763. 118128527.
25. 1991965. 120120492. .
2 6 . 1867467. 121987959.
27. 1750750. 123738709.-
28. 1641328. 125380037.
29: 1538745. 126918782.
3 0 . 1442573. 128361355.



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.



\

74

Tafel van Interest van den
penninck 17.

1 . 9444444. 9444444.
2 . 8919753. 18364197.
3. 8424211. 26788408.
4. 7956199- 34744607.
5. 7514188. 42258795.
6 . 7096733. 49355528.
7. 6702470. 56057998.
8 . 6330111. 62388109.
9. 5978438. 68366547.

1 0 . 5646303. 74012850.
1 1 . 5332619. 79345469.
1 2 . 5036362. 84381831.
13. 4756564. 89138395.
14. 4492310. 93630705.
15. 4242737. 97873442.
16. 4007029. 101880471.
17. 3784416. 105664887.
18. 3574171. 109239058.
19. 3375606. 112614664.
2 0 . 3188072. 115802736.
2 1 . 3010957. 118813693.
2 2 . 2843682. 121657375.
23. 2685700. 124343075.
24. 2536494. 126879569.
25. 2395578. 129275147.
26. 2262490. 131537637.
27. 2136796. 133674433.
28. 2018085. 135692518.
29. 1905969. 137598487.
30. ' 1800082. 139398569.
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Tafel van Interest van den
penninck 18.

1 . 9473684. 9473684.
2 . 8975069. 18448753.
3. 8502697. 26951450.
4. 8055186. 35006636.
5. 7631229. 42637865.
6 . .7229585. 49867450.
7. 6849081. 56716531.
8 . 6488603. 63205134.
9. 6147098. 69352232.

1 0 . 5823567. 75175799.
1 1 . 5517063. 80692862.
1 2 . 5226691. 85919553.
13. 4951602. 90871155.
14. 4690991. 95562146.
15. 4444097. 100006243.
1 6 . 4210197. 104216440.
17. 3988608. 108205048.
18. 3778681. 111983729.
19. 3579803. 115563532.
2 0 . 3391392. 118954924.
2 1 . 3212898. 122167822.
2 2 . 3043798. 125211620.
23. 2883598. 128095218.
24. 2731830. 130827048.
25. 2588049. 133415097.
2 6 . 2451836. 135866933.
27. 2322792. 138189725.
28. 2200540. 140390265.
29. 2084722. 142474987.
30. 1975000. 144449987.
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Tafel van Interest van den
penninck 19.

1 . 9500000. 9500000.
2 . 9025000. 18525000.
3. • 8573750. 27098750.
4. 8145062. 35243812.
5. 7737809. 42981621.
6. 7350919. 50332540.
7. 6983373. 57315913.
8 . 6634204. 63950117.
9. 6302494. 70252611.

1 0 . 5987369. 76239980.
1 1 . 5688001. 81927981.
1 2 . 5403601. 87331582.
13. 5133421. 92465003.
14. 4876750. 97341753.
15. 4632912. 101974665.
1 6 . 440126 6 . • 106375931.
17. 4181203. 110557134.
18. 3972143. 114529277.
19- - 3773536. 118302813.
2 0 . .3584859- 121887672.
2 1 . 3405616. . 125293288.
2 2 . 3235335. 128528623.
23. 3073568. 131602191.
24. 2919890. 134522081.
25. 2773895. 137295976 .
2 6 . 2635200. 139931176.
27. 2503440. 142434616.
28. 2378268. 144812884.
29. 2259355. 147072239.
30. 2146387. 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 2 1 .

1 . 9545455. 9545455.
2 . 9111571. 18657026.
3. 8697409. 27354435.
4. 8302072. 35656507.
5. 7924705. 43581212.
6 . 7564491. 51145703.
7. 7220650. 58366353.
8 . 6892439. 65258792.
9. 6579146. 71837938.

1 0 . 6280094. 78118032.
1 1 . 5994635. 84112667.
1 2 . 5722152. 89834819.
13. 5462054. 95296873.
14. 5213779. 100510652,
15. 4976789. 105487441.
16. 4750571. 1 1 0 2 3 8 0 1 2 .
17. 4534636. 114772648.
18. 4328516. 119101164.
19. 4131765. 123232929.
2 0 . 3943958. 127176887.
2 1 . 3764687. 130941574.
2 2 . 3593565. 134535139.
23. 3430221. 137965360.
24. 3274302. 141239662.
25. 3125470. 144365132.
2 6 . 2983403. 147348535.
27. 2847794. 150196329.
28. 2718349. 152914678.
29. 2594788. 155509466.
30. 2476843. 157986309.
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Tafel van Interest van den
penninck 22.

1 . 9565217. . 9565217.
2 . 9149338. 18714555.
3. 8751541. 27466096.
4. 8371039. . 35837135.
5. 8007081. 43844216.
6 . 7658947. 51503163.
7. 7325949. 5 8 8 2 9 1 1 2 .
8 . 7007429. 65836541.
9- 6702758. 72539299.

1 0 . 6411334. 78950633.
1 1 . 6132586. 85083213.
12 . 5865946. 90949159.
13. 5610905. 96560064.
14. 5366953. 101927017.
15. 5133607. 107060624.
16. 4910407. 111971031.
17. 4696911. 116667942.
18. 4492697. 121160639.
19. 4297362. 125458001.
2 0 . 4110520. 129568521.
2 1 . 3931802. 133500323.
2 2 . 3760854. 137261177.
23. 3597339. 140858516.
24. 3440933. 144299449.
25. 3291327. 147590776.
2 6 . 3148226. 150739002.
27. 3011347. 153750349.
28. 2880419. 156630768.
29. 2755183. 159385951.
30. 2635392. 162021343.

Eynde der Tafelen.
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NOTA.

Ouermidts alle ¿nterst reden die metten hondert wtghesproken wordt/is altijdt 
oock eenighe interests reden die metten penninck can wtghesproken worden/ende 
ter contraríen (ais by exempel 5. ten 100. mach oock gheseyt worden de penninck
2 0 .) zullen wy alles tot meerderen gherieue haere comparatien (zoo verre onse 
tafelen strecken) verclaeren aldus

1

2

3
4

5
6
7
8 
9

10

11

12

13
14

15
16

Hî
n>
P

O
• o

Crt
CL
CD
P

TJn>
P

P*n

100

50

33t
25
20
l ó f

i4y
* 4

U l
10

9fi

81
7 T~3

4
'3  
1

e
'2c<L>
O h

15
16

17
18

19
20  

21 

22

4
4
4
4
4

4 i!
21

4 —^11

t rooo-

6 -

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

EXEMPEL 1 .
M en begheert te weten wat Hooft-somme 3 8 0 . lb. met haeren ghecomponeer- 

den profijtelijcken interest teghen 1 1 . ten 1 0 0 . t ’siaers op 8 . iaeren bedraeghen zal.

CONSTRUCTIE.

Men sal sien in de tafel van 1 1 . ten 1 0 0 . wat ghetal datter respondeert op het 
achtste iaer / wordt bevonden 4339266. waer deur men zegghen zal 4339266. gheuê 
10000000. (welcke 10000000. den wortel van de tafel zijn) wat 380. lb? facit

«75 Ä  lb-
N O TA .

W y sullen in de volghende exempelen ghemeynelick achter de gheheele pon
den het ghebroken stellen sonder tzelfde ghebroken in radicem fractionis te 
conuerteren / dat is / ad números ínter se primos, oft oock sonder ß 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 (fo r 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 1 0 0 th penny
2 per cent is equivalent to the 50th penny

[and so on; see the original text]

The 15 th penny is equivalent to 6 -|- per cent

9 i '-»Lii > >> ” w4 ” ”
, 17th , 99 5*1” ■’ n  ” ”
, 18th , 99 5—„  „  J g „  ,,

, 19th , 99 5—99 99 >> 99

, 20 th , 99 ,, ,, 5 , ,  , ,

, 21st , 99 415” 21 ” ”
, 2 2 nd , 99 4 —„ ‘i j ,  „ „

A fter 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:

EXAMPLE 1 .

I t is required to know what a Principal of 380 lb 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
1 0 ,0 0 0 ,0 0 0  (which 1 0 ,0 0 0 ,0 0 0  is the root of the table); what does 380  lb give? 
»T't • • 0 -7«  3 1 4 2 2 5 0  i l
T h , S  15 8 7 5  4 3 3 9 2 6 6  l b ’

NOTE.

In the subsequent examples we will generally put the fraction behind the whole 
pounds without converting this fraction to its lowest terms, i.e. to relative prime 
numbers, or also without reducing them to sh. and d., in order 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 
380 lb. aftrecken: van de 875 lb. rést 495 lb. voor den interest van

4 3 3 9 / 6 6  4 3 3 9 2 6 6

acht iaeren / ’sghelijcks zalmen oock moghen doen in alle de volghende exempelen.

EXEMPEL 2 .

M en begheert te weten wat Hooft-somme 800. lb. met haeren ghecomponeer- 
den profijtelijcken interest teghen den penninck 15. t ’siaers op 16 y  iaeren be- 

draeghen zal.

CONSTRUCTIE. v

Men zal van wegê een half iaer / eê half adderê tot 15. (dese 15. is van weghen 
den penninck 15.) maeckt 15y  ende multiplicerê daer naer 3560740. (welck 

t ’ghetal is responderende op het 16. iaer inde tafel van den penninck 15.) met 
de 15. gheeft productum 53411100. t ’zelfde zalmen diuideren door de 1 5 y  / gheeft 

quotum 3445877. t ’welck een ghetal is responderende op het 1 6 iaer /  ende
staen zoude tusschen het 16. ende 17. iaer in de tafel van den penninck 15. by 
aldien de tafel van halue iaere tot halue iaere ghemaeckt waere.

Daer naer zalmen zegghen 3445877. gheuèn 1 0 0 0 0 0 0 0 . wat 800 lb?

fad t 2 3 2 1 S Ib-
S’ghelijcks zal oock zijn d ’operatie in alle andere deelen des iaers /  want, waeren- 

der tot eenighe iaerê dry maendê / 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.

O nder 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. In t 3. boeck cap. 9. art. 10 . zeght T ren
chant op een deel des termijns zonder gheheele verschenen termijnen ofte termijn 
gecomponeerden profijtelicken interest te connèn geschieden zegghende den ghe- 
componeerden profijtelicken interest van 1 0 0 . lb. op 6 . maenden teghen 10 . ten

100. t ’siaers te wesen 4. lb. 17 ß. 7 y  gr. ende van dry maenden 2. lb. 8 ß

2 jq gr- 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 lb

from the 8 7 5 | | | | | | |  lb; the remainder is 495 lb, which is the interest

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

EXAMPLE 2.

It is required to know what a Principal of 800 lb with its compound profitable 

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

PROCEDURE.

On account o f the half year, add one half to 15 (this 15 is on account o f the

15th penny), which makes 15 ÿ ,  and thereafter multiply 3,560,740 (which is
the number corresponding to the 16th year in the table o f the 15th penny) by 15.

This gives the product 53,411,100, which has to be divided by 1 5 y . This gives the

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

would be found between the 16th and the 17th year in the fable o f 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 lb give? This is 2 , 3 2 1 lb.

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 w ith m ore fu lly  in the 3rd exam ple o f 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 o f 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 terms 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 lb 17 sh. 7-jj- d., and in 3 months 

2 lb 8 sh. 2^d .,e tc .
W e deny this by the Sequel to the 5th definition, and we give our reasons for 

this more fully as follows.
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T EN  IERSTEN/
Alle ghecomponeerden interest bestaet wt twee interestê / d ’eene van de Hooft- 

somme / d ’ander van interest van verschenen termijn.
H ier 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 simpelen inte
rest / maer ter contraríen schadelicker.

Ergo hier en is gheenen ghecomponeerden interest.
Schadelicker te zijn / blijckt daer wt / dat Trenchant zeght ter plaetsen ais bouen 

desen ghecomponeerdê interest op een half iaer te zijne 4. lb. 17. B. 7 JL gr. wiens

simpele interest bedraecht 5. lb.

ITEM/

O p een heel iaer ofte termijn canmen gheen ghecomponeerden interest rekenê / 
ais Trenchant zeluer niet en doet. Ergo veel min canmen ghecomponeerden inte
rest op een dele des termijns rekenen. Concluderen dan van alle deel vá 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.

W t dit erreur is ghevolght das Trenchant int 11. art. des voornoemden capit- 

tels gheseyt heeft 100. lb. ghereet ten eynde van 1~  i aeren rekenende ghecom
poneerden interest teghen 10. ten 100. t ’siaers weerdich te zijne 204. lb. 7 B. 7 gr. 

welcke nochtans weerdich zijn (naer de leeringhe des voornoêden 2. exempels) 

204. Ib. 12 B 3 gr - waer af de demonstratie ten eynde deser propositien
sal ghedaen worden.

EXEMPEL 3.
Eenen is schuldich 1200. lb. te betaelen ten eynde van 7. iaeren. De vraeghe 

is wat die weerdich zijn te betaelen ten eynde van 23. iaeren rekenende ghecom
poneerden interest tegen 8. ten 100. t ’siaers.

CONSTRUCTIE.

M en 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

5834903. wat gheuen 1200. lb? facit 4111 ^ l 7- lb.
°  1 7 0 3 1 5 3

O fte 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 lb 17 sh.

d., whilst the simple interest is 5 lb.

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 o f the term.
W e 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 follow ed that in  the  11th section o f  the  aforesaid

chapter Trenchant has said that 100 lb present value at the end of 7-^- years, 

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

12 sh. the proof of which will be given at the end of the present

proposition.

EXAMPLE 3.

A man owes 1,200 lb, to be paid at the end of 7 years. W hat 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;
what does 1,200 lb give? This is 4,111 lb.

O r 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
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lick van zeuen 0.) machmen rekeninghe maecken op 16. iaeren /  te weten van het 

7. iaer tot het 23. sal bedraeghen door het 1. exempel deser prop. 4111 g 81545 

lb. ais voren.

EXEMPEL 4.

Eenen is schuldich 800. lb. te betaelen ten eynde van 3. iaeren / ende noch 300. lb. 
binnen 2. iaeren daer nae. D e vraege is wat beyde dese sommen t ’saemen weer
dich zullen zijn/ten eynde van 15. iaeren rekenende ghecomponeerden interest 
teghen 13. ten 100. t’siaers.

CONSTRUCTIE.

M en sal bevinden door het voorgaende 3. exempel dat de 800. lb. zullen weer

dich zijn 3467 ■9.9Q1„0Q3n1- lb. ende.de 300. lb. 1018 592674' welcke 2. sommen be-1 t>yoyu7 iöy»yu/
dragende t ’saemen 4485 lb. is t’ghene de 800. lb. ende de 300. lb. t ’saemeni öysyu7
binnen 15. iaeren weerdich zijn.

EXEMPEL 5.

Eenen is schuldich ghereet 224. lb. O ft 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 aenmércken wat Hooft-somme datmen op elck iaer in handen houdt 
diemen naer d’ierste conditie in handen niet en zoude ghehouden hebben / endè 
vinden ais 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 conditiën (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 ¡erster 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. lb. 13. B. 4. gr. D e vraeghe is wat die weerdich zijn teenemael ten eynde van 
de 12. iaeren rekenende ghecomponeerden interest den penninck 15. t ’siaers.

N O TA .
D e solutie van dese ende derghelijcke questien in ghecomponeerden profijte

licken interest en can door de laetste columne der voorgaende tafelê niet ghe
solueert worden / ghelijck der ghelijcke questien in schadelicken interest der volghen- 
der 4. propositien daer mede ghesolueert worden /ende 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 
ais 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. 
According to the 1st example of the present proposition this will be 4,111 381545 lb,<¿<71 o y u o
as above.

EXAMPLE 4.

A man owes 800 lb, to be paid at the end of 3 years, and another 300 lb 
2 years later. W hat 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 lb 
will be worth 3,467 lb and the 300 lb will be worth 1,018 lb, and

these two sums together amounting to 4,485 | 58|?jj5 lb, this is the value of the 

800 lb and the 300 lb together in 15 years.

EXAMPLE 5.

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

PROCEDURE.
•

I t 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, 
i.e. 416 lb 13 sh. 4 d. W hat 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 wtghegaen is / ben ghecomen ter kennisse van solutie van dese questie 
op een ander maniere / te weten zonder eyghene tafelen daer toe te moeten hebben: 
W aer door op dat dit tractaet simpelder zoude zijn / ende dat die verscheyden 
tafelen niet eer oorsaecke en zouden zijn van confusie dan ter contraríen 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 V A N  DESE TAFELE.

Deser tafelen constructie en heeft van de andere voorgaende gheen ander ver
schil / dan dat hier altijdt ghemultipliceert wordt (ter contraríen van de voor
gaende tafelen) met het meeste ghetal / ende ghediuideert door het minste. Ais 
dese tafel van den penninck 15. zijn ten iersten 10000000. ghemultipliceert met 
16. ende t’productum wederom ghediuideert door 15. gheuende quotü 10666667. 
voor d ’ierste iaer / welck ghetal wederom ghemultipliceert met 16. eñ t ’productum 
wederom ghediuideert door 15. gheeft den quotus het tweede iaer / eñ soo voort 
met d ’ander. Aengaende de constructie der laetster columnen / de zelue gheschiet 
door additien der ghetaelen der middelste columnê / ghelijck in de voorgaende ta
felen I wtgenomen datmen hier bouen d ’ierste iaer der middelste columnen sal 
stellen den wortel der tafelen / te weten 10000000. eñ de zelfde wortel noch een- 
mael bouen de laetste columne neuen het ierste iaer / ende voort salmen ordentlick 
de ghetaelen der middelste columnen adderen ais 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 treatise 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 from-that of the other foregoing ones only 
in that here the multiplication is always effected (contrary to the foregoing 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 multiplied 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 year, 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.

I
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Tafele van Interest van
den penninck 15.

1.
10000000.
10666667. 10000000.

2. 11377778. 20666667.
3. 12136297. 32044445.
4. 12945383. 44180742.
5. 13808409. 57126125.
6. 14728970. 70934534.
7. 15710901. 85663504.
8. 16758294. 101374405.
9. 17875514. 118132699.

10. 19067215. 136008213.
11. 20338363. 155075428.
12. 21694254. 175413791.
13. 23140538. 197108045.
14. 24683241. 220248583.
15. 26328790. 244931824.
16. 28084043. 271260614.
17. 29956313. 299344657.
18. 31953401. 329300970.
19. 34083628. 361254371.
20. 36355870. 395337999.
21. 38779595. 431693869.
22. 41364901. 470473464.
23. 44122561. 511838365.
24. 47064065. 555960926.
25. 50201669. 603024991.
26. 53548447. 653226660.
27. 57118343. 706775107.
28. 60926233. 763893450.
29. 64987982. 824819683.
30. 69320514. 889807665.
31. 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 ghelijcke iaeren / haere responderende 
ghetaelen in de middelste columne zullen zijn proportionael: ais by exempel het 
dertichste iaer deser tafelen heeft alzulcken reden tot zijn ierste iaer / ghelijck 
d ’ierste iaer van de voorgaende tafel van dempenninck 15. tot zijn dertichste iaer / 
dat is ghelijck 69320514. tot 10666667. alsoo 9375000. tot 1442573. gheweert 
eenighe differêtie die daer valt op de laetste letter spruytende van weghen de 
resterende gebroken die men in de constructie verlorê laet / welck verschil hier van 
gheender estimen en is. Item ghelijck het dryentwintichste iaer deser tafelen tot 
zijn vijfde iaer / alsoo oock het vijfde iaer der voorgaender tafel van den penninck 
15. tot zijn 23. iaer / ende zoo voort met alle d ’ander.

W t welcke proportie volght dat wy met eene deser tafelen zoo vele wtrichten 
connen / ais men met alle beyde de tafelen zoude moghen doen / Maer in de 
laetste columne en gaet het niet aiso / te weten de ghetaelen responderende in 
ghelijcke tafelen op ghelijcke iaeren en zijn niet proportionael. Ghelijckerwijs ais 
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 contraríen / noch op eenighe ander manieren en val
len dese termijnen proportionael / ’t welck een oorsaecke was dat wij dese tafelen 
maeckten ais 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 lb? facit
7308 ^  lb. dat is 7308 1b. 18. B. 1 1 1  gr.

N u  rester noch dese questie te solueren door onse ierste tafelê / de welcke wy 
voren gheseyt hebben generael te zijne / aldus:

CONSTRUCTIE V A N  D IT 6. EXEMPEL.

M en sal sien wat alsulcke 5000. lb. 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 
propositie / dat is soo wel tot ghecomponeerden profijtelicken interest ais tot 
schadelicken / volght daer wt dat dese twee laetste propositien malckanderen 
verclaeren moeten / waer wt wijder volght dat sommighe operatien deser propo

sitien moeten bewesen worden wt het volghende) wordt bevöndê 3369^ ^  lb.
D aer naer salmen sien wat dese somme weerdich is binnen 12. iaeren daer 

naer teenemael/ wordt bevonden door het ierste exempel deser proposition

7308553iT i 8 ’k' ^at i s a *s voren 7308. lb. 18. B. 2 —^  gr. alleenelick isser
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.
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The proportionality of this table to the foregoing one of the 15 th penny is 
as follows: I f  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 th e ' 
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 fo r some difference 

dn 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 o f 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
lb come from? This is 7 , 3 0 8 ^ ^  lb, that is 7,308 lb 18 sh. 1 ^ -  d.

Now it still remains to solve this question by means o f our first 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 lb 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, i.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 tó
be proved from the following); this is found to be 3,369 — 75 lb

1 ’ 1 2 0 0 0 0

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

example of this proposition this is found to be 7,308^°7” ^  lb, that is, as above,

7,308 lb 8 sh. 2^ ^  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.
D e 'volghende exempelen dependeren ex alterna vel tnuersa proportione deser 

propositien.

EXEMPEL 7.

Eènen is schuldich ghereedt 400. lb. presenteert ten eynde van 10. iaeren 
1037. lb. D e vraeghe is / tegen wat ghecomponeerde interests reden dat betaelt ware.

CONSTRUCTIE.

Men sal segghê 1037. lb. gheuen 10000000. wat gheuen 400. lb? facit 3857281. 
t’zelfde ghetal salmen ten naesten zoecken door alle de tafelen op het thiende 
iaer / 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 ais daer questie 
af is / dies niet / zoo en kanmen de solutie maer bvcans zegghen / t ’welck in de prac- 
tijcke oock dickmael ghenoech is.

EXEMPEL 8.
Men begheert te weten hoe Ianghe 800. lb. loopen zullen teghen ghecompo

neerden profijtelicken interest van den penninck 17. t ’siaers / om met haeren in
terest t ’saemen weerdich te zijne 2500. lb.

CONSTRUCTIE.

Men sal zegghen 2500. lb. geuê 10000000. wat gheuen 800. Ib? 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. lb. loopen. Maer om nu te vinden wat deel des iaers de 
voornoemde 800. lb. noch te loopen hebben / zoo zalmen de 3375606. m ultipli
ceren met 17. (m et 17. van weghen den penninck 17.) gheeft productum

57385302. t ’zelue zalmen diuideren door de 3200000. gheeft quotum 17 3200000 

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

19. iaeren te loopen hebben / te weten in ais 1 9 |f^ojjjj|  iaerê.

EXEMPEL 9.
Eenen ontfangt 700. lb. voor ghecomponeerden profijtelicken interest tegen 

13. ten 100. t’siaers voor 9. iaeren. D e vraeghe is wat d ’Hooft-somme was.

CONSTRUCTIE.

Men zal zien in de tafel van 13. ten 100. wat ghetal datter respondeert op 9- 
iaeren / 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. lb? facit 349* ^ - ^ !  lb.
6 6 7 1 1 5 1
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NOTE.

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

EXAMPLE 7.

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

PROCEDURE.

Say as follows: 1,037 lb  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. 
I f  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 lb 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 lb.

PROCEDURE.

Say as follows: 2,500 lb gives 10,000,000; what does 800 lb 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. W e find 3,375,606, corresponding to the 19th year. 
Therefore the 800 lb has to be put out for 19 years. But in order to find for 
what part of a year the aforesaid 800 lb 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-| | j ^ j ^ . 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 lb still has to be put out over

and above the 19 years, to wit: 1 9 | | ^ | ^ |  years in all.

EXAMPLE 9.
A man receives 700 lb for compound profitable interest at 13 per cent a year 

for 9 years. W hat 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. T he 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-g|?!^jjj lb.
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DEM ONSTRATIE.

Ghelijck int ierste exempel deser propositien hem heeft t’ghereede tot het 
ghene verschijnen zal binnen 8. iaeren daer naer rekenende profijtelicken interest 
teghen 11. ten 100. t’siaers (w ant zulck is de conditie des voornoemden exempels) 
alsoo heeft hem 4339266. tot 1Ó000000. door de tafelê / ende zoo hem heeft

4339266. tot 10000000. alsoo heeft hem oock 380. lb. tot 875 lb. door
4 o o y ¿ b O ’

de constructie. Ergo lb. is des ¡ersten exempels waere solutie. Sghelijcks

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

PROPOSITIE UII.

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

EXEMPEL 1.
H et zijn 700. lb. 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.

M en 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. lb? facit 225 lb.

- ' EXEMPEL 2.

H et zijn 600. lb. te betaelen binnen 13y  iaeren. 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. iaer / wordt bevonden 1820695. t ’zelfde zalmen multipliceren met 100. gheeft 
productum 182069500. t ’welck men diuideren zal door 107. (te weten met 100. 
I 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 13yiaer /

by aldien de tafelen met halue iaeren ghemaeckt waerê; daer naer salmen seggen

10000000. gheuen 1701584. wat gheuen 600. lb? facit 102^ ° ^  lb.

Sghelijcks 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 1 0 3 y / 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 o f this proposition the present value is to that which 
will expire in 8 years, charging profitable interest at 11 per cent a year (fo r 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 lb to 8 7 5 lb(tooy ¿o o
by the procedure. Therefore 8 7 5 | | | | | | | j  lb 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.

PROPOSITION IV.

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

EXAMPLE 1.

A sum of 700 lb is to be paid at the end of ten years. W hat 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 lb give? This is 225^ ^ - lb. .

EXAMPLE 2.

A sum of 600 lb is to be paid in 13*,- years. W hat is its present value, sub

tracting compound interest at 14 per cent a year?

PROCEDURE.

Look up in the table o f 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-^-th year, if  the tables had

been made with half years. Thereafter say: 10,000,000 gives 1,701,584; what

does 600 lb give? This is 102 lb.

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 1 0 3 y  ; 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 betaelen binnen 5. iaeren 800. lb. ende binnen 4. iaeren 

daer naer noch 600. lb. De vraeghe is wat die t ’saemen ghereedt weerdich fcijn / 
aftreckende ghecomponeerden interest teghen 15. ten 100. t ’siaers.

CONSTRUCTIE.

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

deser propositien 397 lb. ende de 600. lb. op 9- iaeren zullen ghereedt

weerdich zijn door t ’voornoemde ierste exêpel 170155744() lb. welcke twee somme 

bedraeghende t’saemen 568 <2988Q80 lb. is de solutie.

EXEMPEL 4.
Eenen is schuldich 2000. lb. te betaelen ten eynde van 27. iaeren. De vraeghe 
is wat die weerdich zijn te betaelen ten eynde van 9. iaeren aftreckende ghe
componeerden interest den penninck 19-

CONSTRUCTIE.

M en 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 salmê zegghen 6302494.

gheuen 2503440. wat gheuen 2000. lb? facit 7 9 4 | | ^ |~  lb.

O fte anders machmen doen aftreckende voor 18. iaeren 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 ekk  iaer 
betaelen zal?

CONSTRUCTIE.

Men zal aenmercken wat penninghen datmen naer dese conditie verschiet 
diemê naer d ’ierste conditie niet en zoude verschoten hebbê / nu dan wantmen 
naer dese conditie binnen een iaer betaelt t ’vierendeel der sommen bedraeghende 
90. lb. midts aftreckêde / etc. die mê naer d’ierste conditie binnê 3. iaeren naer 
daer ierst zoude betaelt hebben / volght daer wt datmen zien zal wat 90. lb. te betaelê 
binnen 3. iaeren / weerdich zijn ghereedt / wordt bevonden door het ierste exempel

deser propositien 75 jqqqqqqlb. voor d ’ierste paye.
Ende om der ghelijcke redenen zalmen bevinden 90. lb. op 2. iaerê weerdich 

te zijne 79 lb. voor de tweede paye.

Ende om der ghelijcke redenen zalmen bevinden 90. lb. op een iaer weerdich 
te zijne 84}2 lb. voor de derde paye.
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EXAMPLE 3.

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

PROCEDURE.

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

of this proposition will be 3 9 7 ^ —  lb and the present value of the 600 lb to be 

paid in 9 years by the aforesaid first example will be 170^ ^  lb, and these 

two sums together amounting to 568129888 lb, this is the solution.

EXAMPLE 4.

A man owes 2,000 lb, to be paid at the end of 27 years. W hat is the value to 
be paid at the end of 9 years, subtracting compound interest at the 19 th  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 lb give? This is 7 9 4 | | ^ | | | |  lb.
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. H e 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, artd the 
fourth year the last one fourth, subtracting compound interest at the 16th penny. 
W hat 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 lb to be paid in 3 years. By the first example of this pro

position this is found to be 75 í| qqq¿q lb for the first payment.
And for similar reasons the present value of 90 lb to be paid in 2 years will 

be found to be 79 ^  f° r the second payment.
And for similar reasons the present value of 90 lb to be paid in one year will 

be found to be 8 4 lb for the third payment.
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Ende want de laetste paye op zulcken conditie betaelt wordt als d ’ierste con
ditie was / en zal die winnen noch Verliesen /  maer zijn van 90. Ib.

EXEMPEL 6.

H et zijn 324. lb. te betaelen binnen 6. iaeren / te weten 54. Ib. elcken iaere. De 
vraeghe is wat die weerdich zijn ghereedt ghelt / aftreckende gecomponeerden 
interest dê penninck 16. t ’siaers.

NOTA:

Voor alzulcke questien als dit exempel een is/te weten daer betaelinghe in ghe- 
schieden op vervolghende iaerê / ende het een iaer zoo veel ais 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 multiplicerê met soo veel 
iaeren ais 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 respondeert 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. lb? facit voor solutie 263^ ^ * ^  lb.

EXEMPEL 7.

Eenen is schuldich 800. lb. te weten ten eynde van zes iaeren 50. Ib. ende 
voorts alle iaere daer naer 50. lb. tot de volle betaelinghe /  welck strecken zal (te l
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 ais oftmen zochte wat alzulcke 800. lb. te betaelen op 16. iaeren weer
dich zijn ghereedt / wordt bevonden door het voorgaende 6. exempel 521 lb.

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 jgjQQQ^k. °P vijf iaeren weerdich zijn ghereedt ghelt / wordt bevonden voor 
o m  1 0 3 9 6 1 5 3 6 3 8 0 8  . .

SOlut]e S ? 7 ,600000000000
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And because the last payment is made on the same condition as the first, this 
will neither gain nor lose, but be 90 lb.

EXAMPLE 6.

A sum of 324 lb is to be paid in 6  years, to wit each year 54 lb. W hat 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 years 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 i ) .

Look up in the table of the 16th penny what number in the last column 
corresponds to the 6 th  year. This is found to be 48,789,356. Thereafter, on ac
count of the 6 years, take 6  times 10 ,0 0 0 ,0 0 0 , that is 60,000,000; and say:
60,000,000 gives 48,789,356; what does 324 lb give? The solution is
263*215134* lb.

6 0 0 0 0 0 0 0

EXAMPLE 7.

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

PROCEDURE.

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

be 521 ^ qq̂ q lb, and this is the value of that 800 lb 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

the present value of the said 521 lb to be paid in five years. The solution
•  1 . , 0 -, 1 0 3 9 6 1 5 3 6 3 8 0 8is found to be 39716Q00Q0000-000 lb.

?) The French edition o f  1585 omits, as everywhere else, the reference to  Trenchant 
(Seethe 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 hê quijte 

met 2 9 2 . lb. ghereedt. De vraeghe is teghen wat ghecomponeerde interestsreden 
dat afghetrocken waere.

CONSTRUCTIE.

M en zal zegghen 700. lb. gheuê 10000000. wat 292. lb? 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 tegê 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 1 9 . te weten den penninck 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 ais daer questie af 
is I dies niet / zoo en kanmê de solutie maer bycants zegghen / t ’welck in de 
practijcke öock dickmael ghenoech is.

EXEMPEL 9.
Eenen is schuldich te betaelen teenemael binnen zekere iaeren 1400. Ib. ende 

betaelt die ghereedt met 107. lb. aftreckende ghecomponeerden interst teghen 
13. ten 100. t ’siaers. D e vraeghe is binnen hoe veel iaeren die 1400. lb. te be
taelen waeren.

CONSTRUCTIE.

Men zal zegghen 1400. lb. gheuê 1 0 0 0 0 0 0 0 . wat 107. lb? facit 764286. t ’zelfde 
ghetal salmen soecken ten naestê ende meerder in de tafel van 13. ten 100. wordt 
bevonden 767985. responderende op het 2 1 . iaer. Ergo binnen 2 1 . iaeren waeren 
de 1400. lb. 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?

facit 100  =  van w ekken facit men trecken zal 1 0 0 . de reste is welcker
7 b 4 ¿ 0 0  7 o 4 ¿ o o

resten ~  ( L van weghen 1 3 . ten 1 0 0 .) is het deel des iaers datter noch bouen 

de 2 1 . iaeren was / te weten t ’saemen 21 lfn6„9.9,°iQQ iaeren.yy<j&7io
EXEMPEL 1 0 .

Eenen ontfangt 1 1 0 0 . Ib. ende hem was afghetrocken ghecomponeerden in
terest teghen den penninck 1 6 . voor 18. iaeren. De vraeghe is / wat d ’Hooft- 
somme was.

CONSTRUCTIE.

M en zal zien in de tafel van den penninck 1 6 . wat ghetal datter respódeert op 
het 18. iaer / wordt bevonden 3357988. Daer naer zalmen zegghen 3357988. comen

van 1 0 0 0 0 0 0 0 . waer van comen 1 1 0 0 . lb? facit d ’Hooft-somme 3275 33579^  lb.
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NOTE.

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

EXAMPLE 8 .
A man owes 700 lb, to be paid at the end of 17 years. His creditor quits him 

with 292  lb present value. W hat is the rate of compound interest at which the 
subtraction has been made?

PROCEDURE.
Say as follows: 700 lb gives 1 0 ,0 0 0 ,0 0 0 ; what does 292  lb  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 o f 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 19 th  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 w it the 18th penny 
w ith 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 lb, to be paid at once after a certain number of years, and 

pays their present value of 107 lb, subtracting compound interest at 13 per cent 
a year. After how many years was this 1,400 lb to be paid?

PROCEDURE.

Say as follows: 1,400 lb gives 10 ,0 0 0 ,0 0 0 ; what does 107 lb give? This is 
764,286. Seek a number as close as possible to and higher than this in the table 
o f 13 per cent. There is found 767,985, corresponding to the 21 st year. There
fore the 1,400 lb had to be paid in 21 years. And in order to find what part 
o f a year there was over and above the aforesaid 21, say: 764,286 gives 767,985;

what does 100  give? This is 10 0 ^ ^ ° ° , from which 100  has to be subtracted. 

T he remainder is yj of which remainder on account of 13 per cent)
is the part of a year there was over and above the 21 years, to wit: together

3 6 9 9 0 0  
Z L  9 9 3 5 7 1 8  y C a rS '

EXAMPLE 1 0 .
A man receives 1 ,1 0 0  lb, compound interest at the 16th penny for 18 years 

having been subtracted. W hat was the Principal?

PROCEDURE.

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

1 0 ,0 0 0 ,0 0 0 ; what does 1 ,100  lb come from? The Principal is 3,275 lb.
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EXEMPEL 11.
Eeneñ wordt afghetrocken 2022. lb. voor ghecomponeerden interest van 13. 

iaeren tegen 9. ten 100. t ’siaers. De vraeghe is wat d ’Hooft-somme was.
I  ■

CONSTRUCTIE.

M en 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. lb? facit 3000¿-̂ -¿~?y lb.
b 7 o o ¿1 4

N OTA.

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

EXEMPEL 12.

Eenê is schuldich 33000. lb. alle iaere 1500. lb. tot 22. iaeren toe/ende zijn 
crediteur schelt hem quijte met 15300. lb. ghereedt ghelt. De vraeghe is teghen 
wat ghecomponeerde interestsreden dat afghetrocken is.

CONSTRUCTIE.

M en zal zeggen 33000. lb. gheuê 220000000. (te weten 10000000. ghemul- 
tipliceert met 22. iaeren) wat gheuê 15300. lb? facit 102000000. dit ghetal sal
men ten naesten soecken door alle de tafelê in de laetste columne op het 22. iaer / 
wordt bevondê 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 d at
men onder zijn tafelen hebbe een tafel van alzulcken interests reden ais 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 betaelen ghereedt / midts aftreckende ghecomponeerden interest 
den penninck 16. ende gheeft hem ghereedt 263. lb. De vraeghe is wat d ’Hooft- 
somme was.

CONSTRUCTIE.

M en 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. iaeren) waer van comen 263. lb? facit Hooft-somme 323ÍíS il^H  lb'  4o7oyo0b
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EXAMPLE 11.

A man receives a sum of money, 2,022 lb of compound interest at 9 per cent 
a year for 13 years having been subtracted. W hat 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 lb. T he remainder 
is 6,738,214. Thereafter say: 6,738,214 has for Principal 10,000,000; what Prin

cipal will 2,022 lb have? This is 3 , 0 0 o | | | | ~  lb.

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 lb 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,h as  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 is necessary 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 o f 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 lb 
present value. W hat was the Principal?

PROCEDURE.

Look up in the table of the 16th penny in the last column what number 
corresponds to the 6th 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);

what does 263 lb come from? The Principal is 323 4378935!



106

EXEMPEL 14.
Eenen is schuldich te betaelen zeker somme / te weten alle iaere het— der zeluer

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

CONSTRUCTIE.

M en 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 salmê seggê 200648435. compt van 270000000. waer

van zal comen 4010. lb? facit voor solutie 5396 *!!■?” !!. lb.
¿ U U b 4 ö 4 d o

DEM ONSTRATIE.

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

mê de zelue 225 38qQ2*q lb. 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 ierste exempels der 
tweeder propositien / zal bedraeghen met haere Hooft-somme 700. lb. waer wt be
sloten wordt de constructie goedt te zijne.

S’ghelijcks sal ook zijn de demonstratie van d ’ander exempelen deser proposi- 
tiê / 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.

A P P E N D I X .
Ten laetsten heeft mij goedt ghedocht een generale reghel hier te beschrijuen / 

om van twee ofte meer conditiën 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 conditiën voorstellen / w ekker conditiën 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 /ende dat door de leeringhe van eenighe der voorgaende exempelen / 
w ekker ghereeder sommen differentie betoont hoe veel d ’een conditie beter is 
da d’ander, t ’welck door exempel claerder zijn zal.

EXEMPEL.

Eenen is schuldich 32500. Ib. te wetê 12000. lb. ghereedt ende 6500. Ib. binnen
3. iaeren / ende de resterende 14000. lb. 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 dy o f this

sum, during 27 years. H e agrees with his creditor to pay its present value, sub
tracting 4,010 lb for compound interest at 14 per cent. W hat was the Principal?

PROCEDURE.

Look up in the table o f 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 w it 10,000,000 multiplied by 27 years); the remainder is 
200,648,435. Thereafter say: 200,648,435 comes fron / 270,000,000; what will 
4,010 lb come from? The solution is 5 ,396^°^” ^  lb.

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 lb, subtracting com

pound interest at 12 per cent a year, it follows that if  this 225 lb is put

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

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

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

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

A P P E N D I X .

Finally' it seemed suitable to me to describe here a général 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 o f 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 lb, to wit 12,000 lb present value and 6,500 lb in 3 years, 
and the remaining 14,000 lb as follows: the fourth year 500 lb, and further
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ende voorts alle iaere daer naer 500. lb. totte volle betaelinghe / welcke aenloopen 
sal 28. iaeren. Ende hem wordt ghepresenteert te betaelen ghereedt 6000. lb. ende 
ten eynde van 4. iaeren noch 5000. lb. ende resterende 21000. lb. aldus; te weten 
op het vijfde iaer 3000. Ib. ende voort alle iaere daer naer 3000. lb. 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. lb. die ghereedt te betaelen zijn ghereedt 
weerdt

Ende de 6500. lb. die binnen 3. iaerê te betaelê zijn / 
zijn reedt weerdich door het 1. exempel der 4. prop.

Ende de 14000. lb. die te betaelen zijn alle iaere 500. lb. 
tot 28. iaeren toe / beghinnende van het vierde iaer tot het 
32. iaer / zijn ghereedt weerdich door het 7. exempel der 
4. prop.

Welcke dry sommê voor de weerde in ghereeden ghelde 
van d ’ierste conditie bedraeghen

N u volght de calculatie vande tweede conditie.
D e 6000. lb. ghereedt te betaelen zijn ghereet weerdt

Ende de 5000. lb. te betaelen ten eynde van het 4. iaer / 
zijn ghereedt weerdt door het 1. exemp. der 4. prop.

Ende de 21000. lb. die te betaelen zijn alle iaere 3000. lb. 
tot 7. iaeren toe beginnende van het vijfde iaer tot het 12. 
iaer zullen ghereedt w eerdt zijn door het 7 . exem pel der
4. prop.

Welcke dry sommê voor de weerde in gereeden ghelde 
van de tweede conditie bedraeghen

Alsoo dan de tweede conditie (w ant zy meer bedraecht dan d’ierste) is beter 
voor den crediteur dan d ’ierste. N u  dan afghetrocken de ghereede weerde 
der ierste conditie van de ghereede weerde der tweeder co nditien/rester 
81 olnüÜÜnÜlnÜL lb. ende soo veel is de laetste conditie beter voor den crediteur¿oUUUUUUUUOUU
dan d ’ierste / welcke solutie met veel anderen dier ghelijcke daghelicks in praxi 
te voren comende en zouden zonder t ’behulp van dese tafelê niet dan door eenen 
onestimeerlicken aerbeydt connen ghegheuen worden.

ANDER EXEMPEL.

Men begheert te weten hoe veel 2000. lb. ghereedt op 7. iaeren beter zijn / re
kenende ghecomponeerden interest teghen 4. ten 100. alle vierendeel iaers: dan 
de zelue 2000. lb. ghereedt op zeuen iaeren rekenende gecomponeerden interest 
dê penninck 16. t ’siaers.

12000 lb.

54 1 9 -9-225. lb. M00000

< 5 4 4 0  4 2 8 3 0 4 5 1 1 9 5  . .  
2 8 0 0 0 0 0 0 0 0 0 0

^ 8 6 7  68660451195 m 
2 8 0 0 0 0 0 0 0 0 0 0

6000. lb.

3923  3245 lb. 
10000

130'>4 647522600753 11- 
700000000000

- > o n / ï o l 7 4 6 7 2 6 0 0 7 5 3  n ,  
7 0 0 0 0 0 0 0 0 0 0 0
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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 ,0 0 0  lb present value and at 
the end of 4 years 5,000 lb more, and the remaining 21,000 lb as follows: the 
fifth  year 3 ,000  lb and further every succeeding year 3 ,000  lb 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 1 2 ,000  lb to be paid at present is 12 ,000  lb.
And the present value of the 6,500 lb which has to be

paid in 3 years, by the 1st example of the 4th proposition, is

And the present value of the 14,000 lb, of which every 
year 500 lb has to be paid, during 28 years, beginning from 
the fourth year up to the 32nd year, by the 7th example of
the 4th proposition, is

The present value of the three sums on the first conditions 
amounts to

Now  follows the computation of the second condition.
The present value of the 6 ,0 0 0  lb to be paid at present 

is 6 ,0 0 0  lb.
And the present value of the 5 ,000  lb to be paid at the 

end of the 4th year, by the 1st example of the 4th pro

position, is

And the present value of the 2 1 ,0 0 0  lb, of which every 
year 3,000 lb has to be paid, up to 7 years, beginning from 
the fifth  year to the 12 th year, by the 7 th example of the

4th proposition, will be
The present value of the three sums on the second con

dition amounts to

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

lb, and by so much the last condition is better for the creditor
¿ o OÜUUUUu UUOU J

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  lb present value is better in 7 years, 
charging compound interest at 4 per cent every quarter of a year, than the said 
2 ,0 0 0  lb present value in seven years would be, charging compound interest 
at the 16th penny, a year.

5 419 9225 m’ J 100000 10

1 4 4 9  4 2 8 3 0 4 5 1 1 9 5  <b  
’ 2 8 0 0 0 0 0 0 0 0 0 0

o o  Q¿* 7  6 8 6 6 0 '4 5 1 1 9 5  IK  
’ 280 0 0  0 0 0 0 0  Ó Ö

3 9 2 3 32 — lb°10000

1  a. m ^ 6 4 7 5 2 2 6 0 0 7 5 3  i l  
” ’ 700000000000 l b

t o  Ci/lQ 1 7 4 6 7 2 6 0 0 7 5 3  11 
22’948  700000000000l b
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NOTA.

Dese conditiën zouden in simpelen interest gelijck zijn / maer in ghecomponeer- 
den interest is de differentie groot.

CONSTRUCTIE.

Men zal zien in de tafel van 4. ten 100. wat 2000. lb. ghereedt met haeren in
terest bedraegen op 28. termijnen / (want 28. zulcke termijnen maken 7. iaeren) 
wordt bevonden 5997*^™ -  lb.

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. 
propositiê 5 6 5 2 «  lb. N u  dá afgetrockê 5 6 5 2 | | | | | |§  lb. van 5 9 9 7 «  lb. 
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 /  salmê in alle anderen dier ghelijcken de ghereede 
weerde zoecken van verscheyden conditiê / ende haere differentien zullen de pro- 
fijtelickste conditie betoonen.

NOTA.

Soo iemandt te opereren hadde in cleyne sommen / zoude moghen twee oft dry 
cijffer letterê 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 / ais dies ghelijcke in tabula 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 hebbê wy 
onse tafelen ghemaeckt dienende zoo wel tot groote notabele sommen / ghelijck 
dickmael zijn penninghen van Banckiers / Potentate / Prouincien ende dierghelijcke / 
ais tot cleyne sommen.

FINIS.
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NOTE.

These conditions would be equal in simple interest, but in compound interest 
theJ difference is great.

PROCEDURE.

Look up in the table of 4 per 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
to be 5,9971372316 lb.3334m

Thereafter it has to be found what 2,000 lb w ith its interest amounts to in 
seven years at 16 per cent a year; by the 1st example of the 3rd proposition 
this is found to be 5 , 6 5 2 lb. W hen 5,652 lb is subtracted from

5 , 9 9 7 Í | lb,, there remains approximately 345 lb, 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 present value on different 
conditions has to be sought, and their difference will show which is the most 
profitable condition.

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 o f the table were also abbreviated by the same number of digits, such ás 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 more 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, Provinces, and the 
like) as well as small sums.

E N D



S U P P L E M E N T  (1590)

EXEMPEL 7.

H et zijn 324 lb / te betalê binnê 6 iaren / te wetê 54 lb t ’ siaers. Vrage wat 
de selue weerdich zijn gereet geit / aftreckêde simpele interest tegê 12 tê 100?

CONSTRUCTIE.

Men sal sien wat ghelt datmen nae dese conditie verschiet / datmen na d ’eerste 
niet en soude verschoten hebben. N u  dan wantmen na dese conditie verschiet 54 lb 
die te betalen waren binnen 1 iaer daer nae / soo moetmen sien hoe veel de selue 
54 lb te betalen binnen een iaer / weerdich zijn ghereedt gelt / ende wort bevonden

deur het voorgaende eerste exempel van dese propositie / 48^- lb. Ende om

der gelijcke redenen sullen ander 54 lb / op 2 iaeren weerdich zijn gereet 
4 3 I I  lb. Efi de derde 54 lb op 3 iaren 39 j |  lb. Eñ de vierde 54 lb op

4 iarê 3 6 ^  lb. Ende de vijfde 54 lb op de 5 iarê 33-|- lb. Eñ de laetste 54 lb 

op 6 iaren 3 1 ^ | lb. Eñ de somme der bouê schreuen ses partien is voor solutie
0 2 2  2 3 5 6 8 4 7  i l

2 3 4 7 6 7 9 6

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 mê sulcx sal moghen solveren met een 
werckinghe aldus:

Om te maken eê tafel van 12 ten 100 / men sal nemen eenich groot getal / waer 
af d’eerste letter sy 1 / ende al d ’ander 0; ais by voorbeelt 10000000, t ’welck wy 
noemê wortel des tafels: seggende 112 (te weten cápitael 100 / metten interest 
van een iaer) geuen 100, wat 10000000? compt 8928571 / ais ghetal dienende 
voor t ’eerste iaer. Aengaende het ouerschot / dat laetmen verloren gaen / ais van 
geender acht zijnde. Voorts om te vinden t ’getal van 2 iaeren / mê 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



S U P P L E M E N T

ADDITIONS A N D  MODIFICATIONS, FO U ND  IN  THE 
EDITION OF 1590

M odified text o f Example 7, p. 45.

A sum of 324 lb is to be paid in 6 years, to wit 54 lb a year. W hat 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 lb, which was to be paid 1 year later, it has to be found what is 
the present value of this 54 lb to be paid in one year; by the preceding first ex
ample of this proposition this is found to be 48-5- lb. And for the same reasons 

the present value of the second 54 lb, to be paid in 2 years, will be 4 3 ^  lb. And 

that of the third 54 lb, to be paid in 3 years, 39 lb. And that o f the fourth 

54 lb, to be paid in 4 years, 36^| lb. And that of the fifth  54 lb, to be paid 

in 5 years, 33 -|- lb. And that of the last 54 lb, to be paid in 6 years, 3 l | |  lb. And

the sum of the above-mentioned six amounts is ^33 23476796 lb, which is the 
solution.

NOTE.
t

But because it is difficult to make a separate calculation for each term, as 
abbve, 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 
seiving 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 years) gives 100; what does 10,000,000 
give? This is 8,064,516. W hen 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 10000000? compt 7352941 / de selue vergaert tot de 16993087 / maken 
24346028 I voor t’getal der drie iaren. Ende alsoo machmen voort varen met soo 
veel iaeren alsmen wil / welcke wy in dese tafel tot 8 termijnen veruolcht hebben / 
in deser voege.

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.

N u  om deur dese Tafel te solveré de questie van die seuende exempel / men 
sal Multiplicerê 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 ouercomende inde tafel tegen de 6 Jaren) wat

324 lb? compt 2 3 3 ^ ^  lb. die doen 233 lb 2 fi 0 gr. en d ’ander solutie

was 233 ¿ x f ïï71^1b doende 233 lb 2 ß 0 gr.  welcke solutien alleenlijck ver

schil hebben van een seer deyn ghedeelte van Í 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 lb te betaelen in 5 iaeren / wat sullen die weerdich zijn 
in 2 iaeren /rekenende simpelen interest teghen 10 ten hondert.

CONSTRUCTIE.

M en sal trecken 2 iaeren van 5 iaeren / blijft 3. iaeren / op ae welcke de voor
noemde 200 lb weerdich sullen zijn (deur het tweede exempel van dese propo

sitie) 1 5 3 j| lb.
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ihree 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. W hen 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 o f 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
324 lb give? This is 233 ^  lb, which makes 233 lb 2 sh: 0 ^  d . . 

and the other solution was 233^ ^ ”  lb ,’which makes 233 lb 2 sh. d. ;
these solutions only differ by a very small part of 1 d., which is of no account, 
because there is no extreme perfection in the table, because of the remainders that 
are neglected during the making of the tables.

M odified text o f Example 9, p. 47.

A man owes 200 lb to be paid in 5 years. W hat is their value in 2 years, 
charging simple interest at 10 per cent a year?

PROCEDURE.

Subtract 2 years from 5 years; the remainder is 3 years, in which the value of 

the aforesaid 200 lb will be (by the second example of this proposition) 153t4 lb.
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EXEMPEL 10.
)

Eenen is schuldich binnen 3 iaren 420 lb / ende binnen 6 iaren daer na noch 
560 lb: de vraghe.is wat dese partien weert zijn te betalen t’samen op 2 iaren / 
rekenende simpelen interest tegen 10 tê 100?

CONSTRUCTIE.

De 420 lb te betalen binnê 3 iaren / zijn weerdich binnen 2 iarê / deur het 
voorgaende 9 exempel / 381 lb; ende de 560 lb te betalen op 6 iaren daer 

nae / dats binnen 9 iaeren / zijn weerdich binnen 2. iaeren /deur het voornoem

de 9. exempel /  329— lb. welcke met de voorsz. 381 ^  lb / maeckén voor solu- 

tie 7 1 1 &  lb.

NOTA.

So de somme eñ plaets van 324 lb. een ander gheweest hadde niet passende 
op 6. euen iaeren /ick neme van 330. lb. te betalen met 54 lb. tsiaers 6. iaer
lanck eñ op seuende iaer noch 6 lb. men soude eerst vinden de weerde in ghereet
ghelt vande 324. lb. na de leeringhe wt dit seste exempel. Daer nae de weerde in 
ghereedt ghelt vande 6. lb. (die te betaelen 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. lb. te betalen waeren 
ettelijcke iaeren achter malcander ende dattet niet noodich en waer de menichte 
der ß 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. lb iaerlijcx 12. iaerê lâck / wat 
zijn die gereed weert / af te trecken tegê dê penninck 16?

Ick sien in de tafel van dê penninck 16. al waer ick deerste letter van het 12.
iaer vinde 827. daerô 827. lb. (wel verstaende dat daer toch noch ß ende gr. ge
breke) is de solutie. Maer waerêt geweest 200. lb. iaerlijcx / 12 iaeren lanck / soo 
en soudemen die 827. lb. maer te dobbeleren hebben /bedraghende voor solutie 
1654. lb. waer wt de gemeenen regel te verstaê is / hoemê de somme met 300. Ib. 
400. lb. oock mede met effen duysent en dierghelijcke.



M odified text o f Example 10, p. 49-

A man owes 420 lb to be paid in 3 years, and 6 years later 560 lb more. 
W hat 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 

9th example is 381 yy lb, and the value in 2 years of the 560 lb, to be paid 

6 years later, i.e. in 9 years, by the preceding 9 th example is 329 y^ lb, which 

together with the aforesaid 381 yy lb makes 711 lb, which is the solution.

Note, added after Example 6, p. 101.

NOTE.

If  instead of 324 lb the amount had been another, not divisible in 6 equal 
yearly terms, I assume 330 lb, to be paid with 54 lb a year during 6 years and 
the seventh year 6 lb more, the present value of the 324 lb 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.

N ote also, for brevity’s sake, that if precisely 100 lb were to be paid several 
years in succession and if it were not necessary to know the amount o f 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: 
W hat is the present value of 100 lb 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 lb (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 lb, the 
solution thus being 1,654 lb, from which can be inferred the general rule how 
to find the sum with 300 lb, 400 lb, and also with precisely one thousand and 
the like.
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INTRODUCTION 

§ i
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 o f Interest present a good example of how the practice of life itself com
pelled mathematicians to become proficient in these methods. O n 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 Olavius, the Jesuit astronomer at the 
Vatican. I t 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 
te x t i) .  Other books used by Stevin in preparing his Problemata were Diirer’s 
Underiveysung 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 figures. 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 polyhedron similar to two (similar) polyhedra and equal 
to either their sum or their difference. W hile the first and second books are 
based on Euclid, the third is based on Dürer; the last two are the result of Stevin’s 
study of Archimedes.

*) Euclidis Elementorum libri X V ,  . . ., accessit X V I .  De stolidotum regularium compara- 
tione . . . Auctore Christophoro Clavio (Rome, 1574, 2 vols, several later editions). See foot
note 2) to  the Introduction to U  Arithmétique.

2) A full description and analysis o f  the Problemata has been given by N. L. W. A. 
Gravelaar, Stevin’s Problemata Geometrica, Nieuw Archief voor W iskunde, (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 latin ists3). The following list may explain some of the 
terminology for ratios in a modern fashion:

(«  +  1) : n 
(«  +  / ) : «  
kn  : n
( kn  -f- 1) : n 

(kn  +  /)  : n

superparticularis 
superpartiens 
multiplex 
multiplex super
particularis 
multiplex super
partiens

n : (n  +  1) subsuperparticularis 
» : ( »  +  /)  \
n : kn f like the corresponding terms to
n  : (kn  -J- 1), the left, with “sub” prefixed:

I “subsuperpartiens” , etc. 
n : (kn  -f /)  I

In  accordance with the Greek precedent the cases 1 = 1  and I >  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 ratios in accordance with the general scheme. 
For instance:

3 : 1 tripla
2 sesquiáltera, hence 3 : 2
3 sesquitertia, hence 4 : 3
2 subsesquialtera, hence 2 : 3
3 subsesquitertia, hence 3 : 4
3 superbipartienstertias, hence 5 : 3
5 superbipartiensquintas. hence 7 : 5
2, n =  4 duplasesquiquarta, hence 9 : 4
3, n =  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, w ith 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 a given

2 : 1 dupla,

(» + !):» j ” Z 

»: (»+! )  j ” “

( .  +  2 ) : .  \ l  =

(kn  +  1) : n j  ̂ “

*) This terminology is a Latin translation o f Greek terms used by Nicomachus in his 
Introduction to Arithmetic and passed into the language o f the regular quadrivium o f 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 
lihri duo. De Institutione Musicae libri quinqué . . . edidit G . Friedlein (Leipzig, 1867, V III +  
492 pp.), esp. Lib. I  o f 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.
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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 
B agdads), 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. W e 
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. W e 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 o f Figures. 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 
o f  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 io ). 
However, despite all this competition, Stevin’s work was excellent enough to 
be preferred by Clavius, who in 1604 praised his treatment o f the division of 
figures above the others n ) .  Stevin himself was not too satisfied with his work,

4) Clavius, I.e. 1), p. 230 r., Problema X III: “A  dato puncto in latere trianguli lineam
rectam ducere quae triangulum  dividat in duo segmenta secundam proportionem  datam.”

6) 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 o f 1570 and an English one o f 1660.

6) Clavius, I.e. 1), p. 4, dealing w ith Euclid: “Opus de Divisionibus, quod nunnulli 
suspicantur esse libellum ilium acutissimum de superficierum divisionibus, 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, L a  quinta parte del general trattato de' numeri et misure, Venetia 1560, fol. 

23 y-44 r.
9) R. C. Archibald, Euclid's Book on Divisions of Figures. . ,  with a restoration based on 

Woepcke's text and on the Practica Geometriae of Leonardo Pisano (Cambridge, 1915 , V III +  
88 pp.) — This book has an extensive bibliography, in which the references to  Leonardo, 
Cardan, and Ferrari can be found.

10) G .  B. Benedetti, Diversarum speculationum mathematicarum et physicorum liber (Taurini, 
1585), esp. pp. 304-307.

n ) Clavius, Opera mathematica II  (Mainz, 1611), p. 417; after having mentioned the Dee- 
Commandinus edition as “acutissimus et eruditione resertissimus” , Clavius continues: 
“ Idem  vero postea argumentum  alia via agressus est, et meo certo iudicio, faciliori, et
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arid 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 ^ ) .

§ 3

The second book of the Problemata contains problems involving the so-called 
„regula falsi” , the rule of the false supposition 13). I t is a device to solve 
problems leading to the linear equation ax =  b by first substituting for .v an 
arbitrary number x  =  x0; if ax0 — b0, then x  : x Q — b : b0 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 equation o f the form 
ax +  b — c; in this case we need two “false suppositions” x  =  x lt x  =  x 2; if 
dxx +  b =  cx, ax2 +  b =  c2, then (x  —  x x) : (x  —  x2) =  (e —  cx) : (c —  c2),

and x =  - 2  — ---Xl■ -------- —  . This is the “regula falsi duplicis po-
c2 cx

sitionis” . Both rules are standard in all sixteenth-century books on arithmetic, and 
Stevin also teaches them in his La Pratique 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 
problems 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 V I, of the Elements.

§ 4

The third book is 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 X III, the so-called X lV th, XVth, and 
X V Ith books, which Clavius also had translated, and D ürers Underweysung der

magis generali, Simon Stevinius Brugensis: sed in qua aliquid desiderari videatur, ut 
om nibus superficiebus rectilineis (quod ipse velle videtur) convenire possit, quod facile 
iudicabant, qui illius problemata Geometrica attente perlegerin t. . . Deinde superficiarum 
rectilinearum divisionem aggrediemur, insistentes eiusdem Stevinii vestigiis,-nisi quan- 
do  generalius rem oportebit demonstrare.” ,

12) Meetdaet, p. 144. These cases, though new to Stevin, had already been treated, by 
Euclid and Leonardo Pisano, see R. C. Archibald, I.e.'1')

ls) O n the regula falsi, see J. Tropfke, Geschichte der Elementar-Mathematik III (Berlin- 
Leipzig, 3e Aufl., 1937), p. 152; D . E. Smith, History of Mathematics I I  (Boston, 1925), 
P- 437-

11) La Pratique D  Arithmétique, p. 122.
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Rechnung mit dem Zirckel und R/chtscheyt of 1525  15) . From Euclid-Clavius 
Stevin obtained his information on the five regular solids, from Dürer 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 a sides, n  faces which 
are regular polygons of h sides, etc., by {m a np . • • ■}• Then the five regular 
solids are the tetrahedron {43}, the cube {64}, the octahedron {8 3}, the dodeca
hedron { 1 25}, and the icosahedron {2 0 3}. A semi-regular solid or, as Stevin 
calls it, a “truncated regular solid” is defined (D ef. 1 1 ) as a solid inscribed 
in  a sphere, of which all the solid angles aré .equal, o f which the faces are regular 
polygons which are not all congruent, and of which all the edges are equal. Dürèr 
had the models of seven such solids: {43, 4 6) ,  {8 3, 6 8) ,  {6 4, 8 3}, ( 8 6, 64}, 
{184, 8 3) , {64, 32g}, {6 g, 8 6, 1 24}. Dürer had two more models, but one of these, 
{6 4, 1 23}, has some isosceles triangles, while the other {6 12, 323}, as Stevin 
showed, is impossible as a closed polyhedron 16).

Stevin 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 
Dürer. W e can give a survey of his results and those of others in the following 
way.

The five regular solids can be divided into two pairs of dually related bodies, 
the pair ( 64)  and {8 3}, and the pair {1 25} and {2 0 3}, 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 
{6 4} has 8 vertices and 6  faces, while the octahedron {8 3} has 6  vertices and 8 
faces; both have 12 edges. The polyhedra {1 2 5} and {2 0 3} both have 30 edges.

Semi-regular solids can be obtained from the regular solids by truncation, as 
follows:

1) cutting o ff pyramids at the vertices up to the centre of the adjacent edges, 
so th a t the original edges disappear:

a) {43} passes into a smaller (4 3).
b) (6 4|  and {8 3} pass into ( 64, 8 3} =  {8 3, 6 4}. Described by Stevin

in Def. 13, Section 15 (also Der. 17). Kepler later called this solid
cuhoctahedron.

c) {1 2 5} and {2 03} pass into ( 1 25, 2 0 3} =  {2 0 3, 1 25) . Described by
Stevin in Def. 2 1 , Section 18 (also Def. 19)- Kepler later called this solid
icosidodecahedron. W anting in Dürer.

15) A. Dürer, Undernieysung der Messung mit dem Zirckel und Richtscheyt (Nuremberg, 
1525). Latin edition: Æbertus Durerus Nuremburgensis. . . adeo exacte quatuor bis suarum 
Institutionum geometricarum libris (Paris, 1533), 2nd German edition: Underweysung der 
M essung... Nurenberg 1338).

ie) Problemata, p. 46. On the possibility o f constructing closed polyhedra from  plane 
patterns by paper-folding and on convex polyhedra in general, see A. D. Aleksandrov, 
Vypuklye mnogogranniki (Convex Polyhedra, M oskow-Leningrad, 1930, 428 pp.). German: 
Innere Geometrie der konvexen Flächen (Berlin, 1954). The main theorem is: To every closed, 
directable, plane diagram with given identification of edges and vertices, for which the 
sum  o f the angles at the same vertex is at most z t z  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 (München, 1933), p. 22.
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2 ) cutting o ff pyramids at the vertices till the original faces have become regular 
polygons with twice the number o f sides:

a) {43} passes into (4 3, 4 6}. Described by Stevin in Def. 12 , Section 11 .
b ) {64} passes into ( 68, 8 3 }. Described by Stevin in Def. 14, Section 12 .
c) {8 3} passes into {8 6, 6 4 }. Described by Stevin in Def. 16, Section 18.
d) { 1 2g} passes into {1 2 10, 2 0 3}. Described by Stevin in Def. 2 0 , Section

17. W anting in Dürer.
e) {2O3} passes into {2 0 6, 1 2 5}. Described by Stevin in Def. 2 2 , Section 

19. W anting in Dürer.

3 ) letting faces shrink into similar ones. At the edges squares are formed, in
stead of vertices there appear regular triangles, squares or pentagons:

a). {43} passes into {8 3, 64} 3= l b )

b) { 6 4} and {8 3 } pass into {184, 8 3 } =  {8 3, 184}. Described by Stevin in 
Def. 15, Section 13.

c) {1 2 5} and {2 03} pass into { 1 25, 2 0 3, 304}. W anting in Stevin and Dürer, 
but to be found in Archimedes.

4 )  letting faces shrink and be transformed into regular polygons with twice the 
number o f sides. At the edges squares are formed:

a) { 6 4} and { 8 3 } pass into { 6 8, 8 6, 1 2 4}. Described by Stevin in Def. 1 6 , 
Section 14.

b) ,{1 2 5} and {2 0 3} pass into {1 2 io> 206, 304}. W anting in Stevin and 
Dürer, but to be found in Archimedes.

Apart from these solids there exist two more semi-regular bodies. One, 
{32g, 6 4 }, was found by Stevin, Appendix, p. 83, and Stevin remarks that it 
does 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 { 1 2 5, 803} with the same type of sym
metry, wanting in Stevin, which Kepler called snub dodecahedron.

Stevin thus obtained, apart from the seven Dürer types, the additional solids 
{2O3 , 1 2 5}, { 12\ 0, 2O3}, and {2 0 g, 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 o f Archimedes’ work on the semi-regular solids 17). I t  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 { 1 2 s , 2 0 3, 304}, 
( 1 210, 2 0 g, 3O4}, and | 12 5, 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 Dürer 18).

Pappus’ enumeration of Archimedes’ solids was made the subject "of a study

17) Pappi Alexandrini mathematicae Collectiones, ed. F. Commandinus. (Venice, 1588, 
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 óf {8 3, 64}, called 
the rhombic dodecahedron, and the polar of ( 2 0 3, 1 2 5}, called the rhombic 
triacontahedron.

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 n sides in two parallel planes, and placing them in such a way that 
they are either the bases of a rectangular prism w ith square faces, or the bases 
of an antiprism (prismoid) w ith equilateral faces. Their symbols are {2n , n4}, 

{ 2 n > -̂nz}-
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 stella 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. H e 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 starting, not from a 
cube and then faceting it, but from an octahedron and then “augmenting” it by 
placing a regular tetrahedron on each face with this face as base. H e now saw 
that this procedure could be applied to all regular bodies, and in this way he 
obtained four new polyhedra.

O f 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. W e 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. W e may thus speak of nine regular solids: five ordinary (Platonic) 
and four stellated ones.

These solids can be obtained, not only by stellating," but also by “faceting” 
the five Platonic bodies, i.e. by taking solid pieces out of them in accordance 
with definite directives. The Copland solid was obtained by faceting a cube. W e

10) J. Kepler, Harmonices mundi libri V  (Linz, 1619), Lib. II. (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. H e also missed the other fundamental 
property of the stella octangula, 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 
o f 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 Barbara. The La Pratica Della 
that he actually constructed models of some, if  not all, of his polyhedra). It 
was D ürer 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 
D ürers ideas had been applied to many semi-regular and other polyhedra ob
tained from Platonic bodies by Monsignor Daniel Barbara. The Pratica Della 
Perspectiva o f 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 d r a w i n g  2 3 ) .

§ 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) O n regular and semi-regular solids see further M. Brückner, Vielecke und Viel
fläche, Theorie und Geschichte (Leipzig, 1900, V III +  227 pp.); H. S. M. Coxeter, Regular 
Polytopes (London, 1948, X V III +  321 pp.).

“ ) Fra Luca Pacioli Divina Proportione. Die Lehre vom Goldenen Schnitt. Nach der vene
zianischen Ausgabe vom Jahre i jo p  neu her ausgegeben, übersetzt und erläutert von C. Winterberg 
(Wien, 1896), VI +  367 pp.

“ ) D . Barbara, L a  pratica delia perspettiva (Venice, 1568 ; there is also an edition Venice 
d H  195 PP-)-

23) There were other authors o f the sixteenth century w ho shared Pacioli’s and B arbara's 
interest in truncated and augmented bodies and who seem to have remained unknown 
to Stevin. Pre-eminent among them  is the Nurem berg goldsm ith Wenzel Jam nitzer, 
whose Perspectiva corporum regularium (Nuremberg, 1568) contains beautiful illustrations. 
The solids { 64, 83 } and { 20s, 12. } appear in the French Euclid translation by Bishop 
François de Foix, comte de Candala (1566, 2nd ed., 1578). M oreover, R. Bombelli, in a  
chapter o f his Algebra, which remained unpublished until 1929, also discussed some o f  
these bodies and their plane schemes: L 'Algebra Opera di R . Bombelli di Bologna Libri I V  
e V  . . .  , publ. a cura di E. B ortolotti (Bologna, 1929). -  On the further history o f  
star-polyhedra see Kap. I o f S. G ünther, Vermischte Untersuchungen zur Geschichte der 
mathematischen Wissenschaften (Leipzig, 1876, V II +  352 pp.), pp. 1-92. The m odern 
theory o f  these polyhedra opens with Poinsot, Mémoire sur les polygones et les polyèdres, 
Journ . Ec. Polytechnique, 10e cah., tome 4 (1810), pp. 16-46.

2‘) Archimedis opera quaequidem extant omnia, nunc primum et graece et latine in lucem 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,tw o 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 eone 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 
*3 — ar3, where r  is a given line and a a given number. Thus the second pro
blem, in the case of a given eone of height h and base radius r, leads to the 

h bequation *3 =  — r2 zz — r^ for the radius x of the sphere. The classical

example o f such problems is the duplication of a cube, where a — 2. A common 
Greek method of solving such problems was that .by means of two mean propor
tionals x,y between two given lines a,b; if

i a : x  =  x  : y zz y  : b,
then *3 ; ¿3 =  ¿ ; a. In the case mentioned above we might write, for instance: 

hr : x  — x  : y — y : '— . However, two mean proportionals between two given 
4

lines cannot be constructed with compasses and straightedge alone. It is one of 
the merits of Eutocius (6 th  cent. A .D .) that he preserved in his commentaries a 
large number of solutions for this problem; they bear the names of Hero, 
Diodes, 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” —  “tuighwerckelyk” , 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 g r o u p  28) . The first is the problèm: “Given any two cones (or cylin
ders), to find a third eone (or cylinder), equal in volume to the first and similar 
to the second” ; the second replaces the full eone (or cylinder) by segments. The

*5) Archimedis opera non nulla a Federigo Commandino Urbinate nuper in Latinum conversa et 
commentariis illustrata (Venice, 1558). This edition contains Circuli dimensio, De lineis 
spiralibus, Quadratura parabolae, De conoidibus et spbaeroidibus, De arenae numero, and Euto
cius’ commentary on the Circuli dimensio.

**)• O n Archimedes, apart from  the edition by J. Heiberg, Archimedis opera omnia cum 
commentariis Eutocii (Lipsiae, 1910-1915), see the following books:

P. Ver Eecke, Les oeuvres complètes d’Archimède (Paris, Bruxelles, 1921) L IX  + 5 5 3  p p . .
E . J. Dijksterhuis, Archimedes (Copenhagen, 1936), 422 pp.

27) O n these methods, apart from  the books mentioned sub (26), see Th.'Heath, History 
of Greek Mathematics (Oxford, 1921) I, pp. 244-270, or id., A  Manual of Greek Mathematics 
(Oxford, 1931), pp. 154-170.

2S) Commandinus, I.e. (25), pp. 52 r, v.
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others replace eone and cylinder by ellipsoids and paraboloids o f revolution and 
their segments.

Stevin, in his fourth book, 'casts the problem into its general form: “Given 
two solids S lt S2, to find: a third solid S3, equal to S1 and similar to S2". As 
such it is the generalization of the problem; discussed in plané geometry by Euclid 
in Elements VI, 25. Euclid states the problem for arbitrary polygons. Stevin uses 
the general term “solid” a.nd then makes use of the theorem that any solid can 
be changed into a eone of; equal volume; he actually applies the theorem to the 
solids in which Euclid was interested; polyhedra, spheres, circular cones, cylinders, 
and to segments of cones. Stevin shows, for instance; how a spherical segment 
can be changed into a eone with equal base. Later, in the Meetdaet, he gives some 
more examples 29). ;

Stevin’s procedure is as follows: a) he changes Sx into a circular eone Clt and 
S2 into a circular eone C2; b) he then changes C1 into a eone C /  of the same 
altitude as C2\ c) then constructs a eone C3, similar to C2 and equal to C / ;  d ) he 
then changes C3 into an equal solid S, reversing the process by which S was 
changed into C2. The steps a), b ), d ) only involve ordinary proportions, step c) 
involves the construction of two mean proportionals; for this purpose Stevin 
mentions Hero’s construction, on which Eutocius reports.

It is difficult to say how far the material provided by Stevin in his fourth 
book has any originality. Stevin seems to have felt this- also, and therefore, in 
the last book of the Problemata, solved another problem leading to two mean 
proportionals between two lines, which appears to be a new one. Given two 
similar solids S-¡. and S2, S 1^>S2, Stevin asked to find a solid similar to S i  and 
S2, and equal to a) the sum of, b) the difference between 5^ and S2. The problem 
was again solved by reducing the solids to circular cones.

*9) Meetdaet V I, Props. 31-34.
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3.102
{203,1210}

4.6.10
304,206,1210

5.62
{125.206} 3.4.5.4

{203>304,125}

4.6.8
{68,86>124}

(3 .5)2
{ 125>203}

34.5
{803,125>

3.82
{83»6s)

4.6  2
{86>^4}

34.4
{64.323} X

3.62
{43>46}

(3.4)2
{64 ,8 3 }

3.43
{184,83} X

X X X X

X X X

Inside the dodded contour : the 13 Archimedean solids.
Each solid is designated by two notations: one of W. W. R. Ball (History of M ath

ematics, n t h  edition, p. 136), and another, used in the text o f this introduction.
See also: Cundry-Rollett, Mathematical Models, p. 94, 120. L. F. T oth, Lagerungen in 

der Ebene, p. 20.
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H E R  O I,  D.  M A X I M I L I A N O ,
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I* R AE F E C T  O.

S I M O  S T S V  I J ^ I V  S.
S. .T

e  o  m  e  t  r  i  a e  , mediusfidius, vtilitas magna, 
imo vero necefsitas. Et véro,quid tandem non 
lili fèremus acceptum? Ponamus nobisanteocu, 

Ios pauca quædam ex m ultis, fine quibus certè neque 
cc&nmodè, neque omnino benè viuitur. An non hinc 
dom icilia, an non & vrbes ? an non veftes, omnifque 
fiippellex? an non omnia cum pacis turn belli inftrumen- 
ta ? Hic mihi tu ipfe teftis locupletifsimus, tu inquam 
Heros clariis. qui nobilitate cuiuis par,  ingenio fiiperas 
omnes. Neque enim potes, neque, credo, vis celare tuos 
Ín hac arte prolatus: farna hinc tibi magna: 6c, quod noftro 
^culo iniblens, inculpata.

A 2  Equi-
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PROBLEMATA GEOMETRICA
To the illustrious hero, Maximilian, Lord of 

Cruningen, Crevecueur, Heenvliet, Haserwoude,
Steenkercken, Viscount of Zeeland, etc.

Supreme Superintendent of the Implements of 
W ar of the Low Countries. *)

SIM ON STEVIN.

S. P.

Great indeed is the usefulness, nay the indispensability o f Geometry. For 
indeed, what good thing do we not owe to it after all? Let us bear in mind a 
few things out of many without which life certainly cannot be lived so com
fortably, nay, even not at all well. D o not the houses and the towns result from 
it, clothes and all furniture? And all implements, both of peace and of war? In 
this respect Thou Thyself art a most reliable witness, Thou, I say, most famous 
hero, who art the equal of anyone in nobility and excellest all in spirit. For 
Thou art neither able nor, I believe, desirous to conceal Thy proficiency in this 
art. Thou hast gained in it a great end, what is unusual in our age: an un
blemished fame.

i

*) Maximilian van Cruyninghen was born on July 29, 1555. By resolution o f the 
States General o f December 27, 1579 he was appointed General of the Artillery of 
the Army of the States General by anticipation, and by resolution of the States 
General o f January 13, 1581 this appointment was made permanent. In  1597 he 
became a member o f the Council o f State fo r Zeeland and in 1600 G overnor of 
Ostend, a post which he held only a short time. H e died on January 5, 1612 (see:
F. J . G. te n R a a e n F . de Bas, Het Staatsche Leger, 1568-1795. Deel I (Breda 1911), pp. 
D 1» D 9> 24°- D eelI I  (Breda 1918) pp. 275, 278).



I N  G E O M E T R I C A  P R O B L E -
M A T  A S I M O N I S  S T B V I N I J ,

Lucas Belleri I.  F . Carmen.
f F  R  Opifex return C Aor y cur fondera T e n t  
^C a r Matie Sndifon/tradus , cur AEthera fec it  ? 
iQuid Polus ? f f  quorfum a lo  radtantia f x i t  
I-um ina i cur Lunet cur fus, Soh[q¡ labotes ?
Scilicet 9 1 return moles,  ¿j ? congruus ordo ,
A d  fe  ammos era hat humanos : propiufque eidero 
Artificem per tanta fu u m  meracula p o f ent.
Hinc Deus in paucis fublimius organa Sexit 
Ingenlj ,  per qua manuum f r u i t  ata fuarum  ,
E t form a decor ,  dsuina pater et imago.
Fere igitur Diuam Referes dixère Matheßn ,
Cuius ah arte labor, fuperas cognofcere fedes,
Terrarum  ,  pelagify Sias, Ç f operta tenebris 
H a t ura fecreta dcdif. coramque tuer s.
Quique Vigores frio reliquat exufcitat Artes,
F tuifcam  tnfptrans anima m  i f r  agilefq^ per artus 
Lapfa,fouet , iu u a t , Ç f toto fo corpore ms fee t .
Qualts hbs ftagnans exafluat aggere N ilus ,
Impatiens fre n s , &  laxit 'tam liber habena 
Per Phatios ¡paciatur agros s om»tmq¡ benigno 
Dsluuio fcccundat humum  : tam 'vert se e la to ,
Stant fruges, grauibufq¡ tssmet tam  campus arifiis.
Ergo age ,  qui rantas equla <vis cernerá males,
A u t Seri te  ducit amor, dodafq¡ per artes 
Ss facili eupis ire Sia : te Dina M at he(ii 
In fru e t,  ( j  reliquat ibit comes Sna per omnes ,
Doärsnicfo alto ¿ f  rerum te cardtne f f t t .

I N  E I V S D E M  G E O M E T R I C A  . P R O B L i 
mata Henricus Vuithemius.

AEgyptus celere m feptena per o f  ia Hilum  
D  um Çidet in Sartas ire ,  redfre , plagas :

D  um Stdet obdudos Violento gurgite campos,
Aruaife lim itibut cunda carere futs  :

A rte  Geometrica ( mendax n s f  facra 'vetu fas J  
Fluminis aduerf publica damna mouet.

N on fa tis effe putans ,  dtfingu i limite terras 
tnternopccnds ni q»oq? norma foret.

Hand aliter s í  m o n  confufa Mathemata cerncns 
S T E V l N I V S :  namens nec beae tunda fuis 

Doda G E O M E T R I A S  tra d x t.  Í ' R O B  L I M A T A !  bodoH 
D ifoluit i fucilan  monjlrat in A r te s  S  sam.





Equidê meritifsimo Reipublica fibi gaudeat, ego illi gra- 
tuler,delatamhanctibi provinciana, vtbellicarum machi- 
narum cura penes tefiimma fit. Vota,fateor,fint omnium  
noftrum non iis opus efle, fed pace paâa,firma,ftabilique 
bello bellicifque inftrumentis femel, fimulque interdici, 
te quoque tuapræfe&uraabdicari. Quod fi fata duint,neq; 
te iententia vertit, finon maiora, iocondiora tarnen à te 
pace,quám bello expe&aremu s. Ñequeenim  dubitamus 
quiningenium illud tuum , bellicis iam negotiis occupa- 
turn, fi Deus Patriam quandoque faluam pacatam velit, 
turn vero vel minime in ipío otio futurum fit otiofum.

Nunc certè, vt optimo iure Reipublica fuas Machinas, 
fuam Salutem, ita ego mea Problemata, meoslabores, tibí 
Patrono digniísimo commendo, dedicoque. Profint foris, 
profint dom i. Tu, ea, íi mereantur, foue, íludiiíque, vt 
íoles, faue.
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The Commonwealth therefore may rightly rejoice at this, and I congratulate 
them on the fact that Thou hast been entrusted with the whole task of attending 
to the implements of war. Let everyone, I declare, hope that they will not be 
needed, but that, once a firm and lasting peace has been concluded and war, 
along with the implements of war, is forbidden once and for all, Thou wilt 
also be able to forgo Thy command. If  Fate ordains this and Thy disposition 
does not alter, in peacetime we might expect from Thee, if not greater, at any 
rate surely even more pleasant things than in wartime. For we do not doubt but 
Thy mind, which is now engrossed by military matters, will, once God pre
serves our country in peace, by no means become idle in retirement.

However, as the State by the best of rights is now doing with regard to its 
implements of war, its welfare, I entrust to Thee, as a most worthy protector, 
my Problemata, my work, and I dedicate them to Thee. I hope that they may 
benefit both public and private life. If  they so deserve, mayest Thou be pleased 
to give them Thy approval and to promote them in Thy own studies, as Thou 
art wont to do.



L I B E R  P R I M V S
I N  Q_V O  D E M  O N  S T R . A B I T V R  Q_V C -

modo à dato pun&o in latere cuiufcuncjue redifi- 
nei, reda linea Geometrice ducenda fit ver- 

fus partem petitam , cjuæ redilineum  
diuidat fecundum rationem 

datam.

I T E M  Q J O M  O D O  I N  Q J 7  O C V N  0 _ V  E R E C T I -  
lin eo  ducenda erit linea re£ta & parallela cum latere iplîus quælîto, 

quæ rechlineum  diuidat verfus partem petitam fecu n 
dum rationem  datam.

Ov o  N i a m in qutbujdam demanfirationibu* fequentium Trolle*  
m atum , habebimus rationum ae proportionum quœdam inufttata  
'*'***•—  ̂yocabula—*, y t  transformata proportionis &c. F tilz_j duki 

antt_j ipforum Troblematum dejcriptionem, aperire_j quid cum tpfis y o -  
cabulis yelimus. hem  quid dt_j r a t io n ^  ae proportiono  fentiamue.

2) ico etirn rationem Geometricum, qnam alij fu l  duobus terminis limi
tant , admitteren terminos quotlibet, quia tam inter tres quatuor y  el p lu- 
r e s , quam inter duas magnitudines, e f f  Jpfarum fecundum quantitatem 
m utua-.habitado. H oc igitur ytilitatis ( y t  fuo loco apparebit) &  (quio-i 
res ita fe  habet) neeeßitatis gratia^ y t  concedatur petimus.

A  3
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FIRST BOOK,

in which it is to be demonstrated how from a given point on the side o f any 
rectilinear figure a straight line is to be drawn geometrically towards a required 
part, which line divides the rectilinear figure in a given ratio.

Also how in any rectilinear figure is to be drawn a line parallel to a required 
side of said figure, which line divides the rectilinear figure towards a required 
part in a given ratio.

Since in certain proofs of the following problems we shall have certain iun- 
usual terms of ratios and proportions, e.g. of transformed proportion, etc., I 
have deemed it expedient to reveal before the description of the problems them
selves what we mean by these terms. Also what are our views on ratio and 
proportion.

In fact, I say that Geometrical ratio, which Others limit to two terms, admits 
of any desired number of terms, because between three, four or more as well 
as between two magnitudes there is a mutual relation in respect o f quantity. W e 
therefore request the reader to concede us this for the sake of utility (as will 
appear in its place) and necessity (because the matter is like this). ,
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E \  quo conceßo opus erit} talis rationis ae proportions & reliquorunt 
ipfn dependent turn definitiones defer iberia « Ipfarum autem fumma-j 

in fubieUo febematé exhibetur.

r%¿tione « 
qua efl

jPoßriua defi. 2 .

Regularis < f  Transformata
\JSdutata «; deft, i .

\jnverja defi, 9.

Magnitudinum, ¡ 
qua & termini I 
ditmtur,  com
par atio efl in

h régularisât perturbata defi, io,' 

fPofitiua. defi, 12.

' ’Regularis <

•¿Mutata

C Transformata 
defi. 19.

Propor-  
tione qua*

Ve í t

< Jnverja defi. 20, 
XtAlterneu defi.

21.

Îrregularis,  yt perturbata défi, 22.
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W hen this 
of such ratio 
sum of these

has been conceded, it will be necessary to describe the definitions 
and proportion and the other things dependent on them. Now  the 
is shown in the following scheme.

/ positive Def. 2

Magnitudes, 
which are 
also called 
terms, are 
compared in

ratio, 
which is

proportion, 
which is

regular < V transformed Def. 8
j changed ^  ?

irregular, e.g. perturbed Def. 10 

regular

irregular, e.g. perturbed Def. 22

positive Def. 12

! transformed Def. 19 
inverted Def. 20 
alternated Def. 21



G  E O M  T R  I  C  O  R. V M.  L I B .  I ,  7

D efin itio  r .
Term inus e f t  vna finita magnitude),

Explicatio.

V t linea A diet poteß term inus, eodemque modo vna  jUperfcies aut 
Vnum corpus terminus dicitur quafi dißinguens Qpotentialiter (altem)  par~ 
tes ratioms aut proportions ■ qitare notandum ejl bic fenfum efe de alio

A termino quam habetur in sq. prop. lib. i .  Euclid, nam ihi de 
extremitate Vel ekcremitatibus magnitudimm loquitur-hie Ve
ro considerama totam magnitudinem 5 quatenus e(l limes, V t 
diximus,  terminant partes racionis feu proponionis.

D efin itio  2 .

Ratio magnitudinum eft diuerforutn terminorum eiufdetn g e 
neris magnitudinis mutua quídam  fecundum  quantitatetn ha* 
b itu d o . 

E xplicatio .

a b c  D Sint quidam termini magnittidims etufdem ge-
4 2 1 3  neris (termini aute m diner forum generum magnitu»

I I dinum non habent inter Je Geometricum comparatio-
1 nem)  v t  linea a  b c  d .  Igitur illarum linearum

' mutua habituio fecundum quantitatem , Vt A du- 
plum ipfius b, &  b duplum ipfus C } &  D fefquiaU 

ter um ip fus b  <&c. dicitur ratio.

D efin itio  3. 

R atio in  duobus term inis paucifsimis confiait:. 
E x p li-
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Definition 1.

A term is one finite magnitude.

Explanation.
Thus, the line A  may be called a term, and in the same way a figure or a body 

is called a term, as if to distinguish (at least potentially) the parts of a ratio or 
a proportion: for which reason it is to be noted that term is used here in an
other sense than in the 14th proposition *) o f Euclid’s 1st book, for there the 
extremity or extremities of magnitudes are referred to; here, however, we con
sider the whole magnitude, as far as it is a limit, as we have said, which ter
minates the parts of a ratio or a proportion.

Definition 2.

A ratio o f magnitudes is a certain mutual relation in respect of quantity of 
different terms of the same kind of magnitude.

Explanation.

Let there be certain terms of a magnitude of the same kind (indeed, the terms 
of different kinds of magnitudes are not susceptible of Geometrical comparison 
among each other), such as the lines A , B, C, D. Then the mutual relation in 
respect of quantity of those lines, e.g. A  being twice B, and B  tw ice1C, and D  
one and a half times B, etc., is called their ratio.

Definition 3.

A ratio consists of at least two terms.

■) Stevin means D efinition 13: A  boundary is that which is an extremity o f 
anything.
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Explicado.
7\es clara eflcum in omni compar alione ad  minimum fin t dux quant 

titates quarum fi t  fimilitudo.

Definitio 4.
Binaria ratio eft, qux in duobus terminis confiftit. Ternaria 

vero ratio quæ in tribus terminis: Et fie pari ordine fecundum 
multitudinem terminorum vocabitur ratio.

Explicatio.
V r ditorum terminorum a  b  comparado , dkittir à binii illit terminis 

binaria ratio. Eodem modo dicetur c  D E ternaria, &  F G H  i  quater
naria ratio &c.

A B  C  D E F G H  i

Definido 5.

AEquales radones funt, quarum termini funtmultitudine pares, 
5c vt vnius rationis primi termini quantitas, ad fecundi termini 
quantitatem: fie alterius rationis primi termini quantitas, ad fe
cundi termini quantitatem. Si vero rationes eflent ternarias :tune 
vt vnius rationis primi termini quantitas, ad fecundi, & fecundi 
ad fertii: fíe alterius rationis primi termini quantitas, adiècundi, 
& fecundi ad fertii: & fíe deinceps pari ordine in omnibus ra- 
tionibus fecundum multitudinem terminorum.

E x p li-
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Explanation.

This is clear, since in every comparison there are at least two quantities which 
are similar to one another.

Definition 4. '

A binary ratio is a ratio which consists o f two terms. A ternary ratio, how
ever, is a ratio which consists of three terms. And thus in the same way the 
ratio is called after the number óf its terms.

Explanation.

Thus, the comparison of two terms À , B  is called, after those two terms, a 
binary ratio. In the same way C : D  : E will be called a ternary, and F : G : H  : I  
a quaternary ratio, etc.

Definition 5.

Equal ratios are ratios whose terms are the same in number, and as in the 
one ratio the quantity of the first term is to the quantity of the second term, 
so in the other ratio is the quantity of the first term to the quantity of the second 
term. But if  the ratios are ternary ratios, then as in the one ratio the quantity 
of the first term is to that of the second term, and that of the second term to that 
of the third term, so in the other ratio is the quantity of the first term to that 
of the second term, and that of the second term to that of the third term; and 
so on in the same way with all the ratios according to the number of the terms.



G E O M E T R I  C  O R V  M.  L I B .  I.  ?

Explicatio.
Sit binaria ratio A B , cuius primi termini quantitas A, fit duplum fecundi 

termini B; S it &  altera ratio binaria c  d , cutus primi termini quantitas C , 
f i t  quoque duplum jecundi d ,  Igitur ratio A B, ¿equalis dtcitur rationi C D.  
S i yerô eßet ternaria ratio y t  E F G,  tu m  primi termini quantitas E ,  f i t  
J'efquialtera fecundi F,  &  fecundi termini f  quantitas, fit  fubduplumtertij G.  
Eßetque &  altera ternaria ratio H I  K,  cutus primi termini quantitas H,  fit 
quoque Jcfquialtera fecundi, &  fecundi termini I quantitas, fit quoque Jub- 
duplnm tertij k-. Igitur ratio E F G equalis dicttur rationi H  i  K.

AB C D  
4 2 6 3

Definitio 6.
Explicabilis ratio eft qua: explicabili numero explicari poteft. 

Explicatio.
V t habitudo fecundum quantitatem reftœ A ad reSlum b ,  f i t  dupla. 

Quare , quia talis ratio explicabili numero ebcplicatur (fumus autem in  
fententta illotum qui radices inexplicabiles numerum yocant} de quo alias in 
noflra ^Algebra latius dicetur')nempe hoc yocabulo dupla, dicitur a b ex- 
plicabilis ratio : ldemque intelhgendum e f f  in ternaria &  quaterna ra-
tione ,& c . H u e  pertinent explicabili s binaria rationis ßecies &  fubdiuifio- 
n es ,quasin  Jubfcripta tabula compleÜemur hoc modo ■■

A B

% X

P S

E F G H I K  
3 2 4  6 4 8

Idem intelligendum erit de rationïbus 
eequaltbus ineüplicabilium magni- 
tudmum.
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Explanation.

Let there be a binary ratio A  : B, the quantity of whose first term A  is twice 
the second term B. Let there also be another binary ratio C : D, the quantity 
o f whose first term C is also twice the second term D. Then the ratio A  : B  is 
said to be equal to the ratio C :D. If, however, there is a ternary ratio, such as 
E : F  : G, the quantity o f whose first term E  is one and a half times the second 
term F, and the quantity of the second term F is one half the third term G, and 
if there is another ternary ratio H  : I  : K , the quantity of whose first term H  is 
also one and a half times the second term, and the quantity of the second term 
I  is also one half the third term K, then the ratio E : F : G  is said to be equal 
to the ratio H  : I  : K.

The same is to be understood with regard to equal ratios of irrational magni
tudes.

Definition 6.

A rational ratio is a ratio which can be expressed by means of a rational 
number.

Explanation.

Thus, let the relation in respect of quantity of the line A  to the line B  be 
double. Therefore, because such a ratio is expressed by means of a rational 
number (we are of the opinion of those who call irrational roots numbers, about 
which we shall speak more fully elsewhere in our Algebra) * ), to w it by the 
word “double”, A  : B  is called a rational ratio. And the same is to be understood 
with regard to a ternary and a quaternary ratio, etc. Here belong the kinds and 
subdivisions of a rational binary ratio, which we include in the table below, 
as follows:

•) See L'Arithmétique, Def. XXXI.
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G E O M E T R I C  O S Y  M.  L I B .  I, II

D efin itio  7. 
Tnexplicabilis ratio eft, qua: explicabili num ero explicad non  

poteft.
Explicatio.

V t
dratt diagonalem.

Definitio 8.
Transformata ratio eft, in qua per refumptionem fit termini vel 

terminorum transfigurado.
Explicatio.

S it data ratio quacunque y t  binaria A B,  ad  B c ,  Igitur ft tota A C ,  
fiumatur pro yno termino, &  comparetur ad alterutrum datum terminum ,  
y t  A B,  pro altero termino, dicetur illa fumptio A C  ,ad  Á b ,  ( propter teri 
minorum transfigurationem)  transformata ratio (quam alij compofitam ra-  
tionem yocant)data rationis A b ,  ad b  c .

A u t alio modo fem ur a refta b  c  , refta B D, ¿equalis reft*  A f t  que 
reliquum D c :  Igitur f i  o  C,fumatur pro yno termino t &  comparetur 
ad alterutrum datum terminum, y t  a b , pro altero termino ¿dicetur illa Jum- 
p t’to d  C , ad a b ,  (propter terminorum transfigurationem)  transformata ra
tio (  ƒuam alij quoque difiunftam rationem yocant) datte rationis h  b, ad b  c .

A u t alto modo f i  fum am r pars queecunque refta A B,  y t  retia A E, &  
comparetur ad totam A c ,y e l  ad quanàam partem dicetur talis refumptio 
(propter terminorum transfigurationem)  transformata ratio data rationis A p ,  
ad b C.

A u t  f i  multipltcetur aliquh terminus ye l termini pars , &  comparetur 
ad totam yel altquam partem rationis , dicetur taiti refumptio (propter 
terminorum transfigurationem)  transformata ratio data rationis.

Ín fumma omnem refumptionem per transfigurationem termini yel termino- 
rum ex data rat ione originem trabentem, qua multis ae pene 'mfinitis mo
di? fieri poteft,  yocamus ipfius data rations transformatam rationem.

Complefttmurque hoc modo fub bac definitione Coniunftam, X)ïfiunftamt  
&  Conyerfam rationem, fim ul'&  omnes alias rationes , quarum termino
rum y t  jupra dirimus f i t  per tranfigurationem mutatio , Qmlts yero f i t

2? 1 in

eft inter infinitas alias magnitudines latus quadrati ad eiufdem qua-



153

Definition 7.

An irrational ratio is a ratio which cannot be expressed by means of a rational 
number.

Explanation.

Thus, among an infinite number of other magnitudes, the ratio of the side 
of a square to the diagonal of said square.

Definition 8.

A transformed ratio is a ratio in which by re-association a transfiguration of 
a term or of terms is effected.

Explanation.

Let any ratio be given, e.g. the binary ratio A B  : BC. Then, if  the whole A C  
be taken as one term and compared with one of the two given terms, e.g. A B , as 
the other term, this association of A C  and A B  (on account of the transfigu
ration of the terms) will be called a transformed ratio (which others call a com
pound ratio) of the given ratio A B  : BC.

Or, in another way, let there be cut from the line BC  the line BD, equal to 
the line A B , and let the rest be DC. Then, if DC  be taken as one term and 
compared with one of the two given terms, e.g. AB, as the other term, this 
association of DC  and A B  (on account of the transfiguration of the terms) 
will be called a transformed ratio (which others also call disjunct ratio) o f the 
given ratio A B  : BC.

Or, in another way, if a part of any line A B , e.g. the line AE, be taken and 
compared with the whole line A C  or with any part, such a re-association (on 
account of the transfiguration of the terms) will be called a transformed ratio of 
the given ratio A B  : BC.

O r if a multiple be taken of some term or part of a term and compared with 
the whole or some part of the ratio, such a re-association (on account o f the 
transfiguration of. the terms) will be called a transformed ratio of the given ratio.

In general, we call every re-association through transfiguration of a term or 
of terms originating from a given ratio, which can be effected in many and 
almost an infinite number of ways, a transformed ratio of the said given ratio.

And we thus include in this definition the Conjunct, the Disjunct, and the 
Converse ratio, and likewise all other ratios whose terms have been changed, as 
we have said above, through transfiguration. However, which practical use is
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in prakt hunti definitionis vfiu , in démontrâtionilm quorundam Trolle-
mutum hnitti libri ju t is er it manifeflum.

D

Definitio 9.
In vería ratio eft fumptio confequentis termini ad antecedenten?.

Explicatio.
Sit data ratio A ad B,in qua comparetur A ad  b ,  Ig itu rß  comp ar emití 

yice yerfa confequentem b ,  ad antecedentem A,  dicetur taiti jhmptio  b  ad  A,  
inyerfa ratio rationis a  ad b .

a  B

Definitio io.
Perturbata ratio eft, comparado fecundi termini ad tertium, & 

primi ad fecundum: fi verd plurium terminorum fuerit ratio, turn 
fecundi ad tertium, &tertij adquartum, & fíe deinceps quamdiu 
ratio extiterit : tan dem que primi ad fecundum.
A B  C D

Explicado.
Sint termini a b c d ,  Igitur ft comparemm b  ad c  

&  C ad o  tamdemque a  ad b  taiti comparatio dicitur pen 
turbata ratio.

Definitio 11.
Perturbata ratio in tribus terminis paucifsimis confiftit.

Definitio u .
Proportio magnitudinum eft duarum æqualium rationum fimi- 

litudo,
Expli-
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made of this definition will be sufficiently shown in the proofs of some Problems 
o f this book.

Definition 9.

Inverted ratio is an association of the consequent with the antecedent term.

Explanation.

Let there be given the ratio A  : B, in which A  is compared with B. Then, 
if  we compare vice versa the consequent term B  with the antecedent term A , 
such an association of B  with A  is called the inverted ratio of the ratio A  : B.

\

Definition 10.

Perturbed ratio is the comparison of the second term with the third, and of 
the first with the second; but if  the ratio should comprise more terms, then 
of the second with the third, and of the third with the fourth, and so on as 
far as the ratio goes, and finally of the first with the second.

Explanation.

Let the terms be A , B, C, D . Then, if we compare B  with C, and C w ith D, 
and finally A  with B, such a comparison is called a perturbed ratio.

Definition 11.

A perturbed ratio consists o f at least three terms.

Definition 12.

A proportion of magnitudes is the similarity of. two equal ratios.
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Explicatio.

Sint dux quacmqw aquales rationes, y t binaria A b, & c  d , Jllaram 
*perl  compar otto nempe y  e fe habet a  ad h, fie Je habet c  ad D diettur 
proportio : Vel termini a b dicuntur proportionales cum terminis c  o .

A b c  D 
a 3 4  6

I I
D efin itio  13.

Binaria proportio eft quæ ex duabus æqualibus binarijs rationibus 
c o n fia it . Ternaria vero proportio quæ ex duabus æqualibus terna^ 
rijs rationibus confiftit, 8c fie pariordine fecundum fpecies ratio - 
nu m voçabitur proportio.

Explicatio.

V t  dux aquales binaria rationes A B &  c  D ,  dicuntur binaria proportio: 
Similiter du« aquales ternaria rationes e f g c t h i k ,  dicuntur ternaria 
proportio-. Similiter dux agúales quaternaria rationes l m n o ^ p  qjk s ,  
dicuntur quaternaria proportio. Idem de relt qui s, y t quinaria ,  fenaria &c. 
proporcione intelligendUm efl.

A B C  D  
i  3 4  6

E F G  H I K  
2  1 3  4 2 6

L M N O  PQJ RS  
4 1 2 3  8  2  4 6

Défi -
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Explanation.

Let there be any two equal ratios, such as the binary- ratios A  : B  and C : D. 
N ow  their comparison, viz. as A  is to B, so is C to D, is called a proportion; 
or the terms A  and B  are said to be proportional to the terms C and D.

Definition 13.

A binary proportion is a proportion which consists of two equal binary ratios. 
But a ternary proportion is a proportion which consists of two equal ternary 
ratios, and thus in the same way the proportion will be called after the kind 
of the ratios.

Explanation.

Thus, two equal binary ratios A  : B  and C : D  are called a binary proportion. 
Similarly, two equal ternary ratios E  : F : G  and H  : I  : K  are called a 
ternary proportion. Similarly, two equal quaternary ratios L : M  : N  : O and 
P : Q : R  : S  are called a quaternary proportion.. The same is to be understood 
of the others, viz. o f a quinary, a senary, etc. proportion.
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Definitio »4.

Continua proportio eft, cum quifquè intermedius terminus viee 
antecedents & coniequentis fumitur,

Explicatio.
S i t  proportio a b c  p  ¡fît que terminus A duplus ipfi B,  ó" B duplus ipfi c ,  

tír C  duplustpfi d ;  igitur quia inter medij termini, y t  B &  C , y  ice antecedentü- 
CT coiijequentis fum i poßunt ('nam ft fum âtur b pro antecedent! termino, &  di~ 
camus y t  b  ad c , f ie  C ad  d )  crunt b  c  c  D termini proportionales.

Similiter fiidem terminus B,fiumatur pro confequentt termino, &  dicatur, y t  
A ad b , fie  B ad C, eritnt A b  b  c ,  termini proportionale s .  Eodem modo tn -  
yenietur c  pojje Jumi pro antecedenti &  conjequenti termino, dice turque 
a  b  c  d  proportio continua.
A B C  D 
8 4 2 1

Definitio it.
Continua proportio in tribus teiminis pauciísimis confiftit® 

Exphcatio:
V t continua proportio a  b  c ,  in qua dicmus y t  a  ad Btfic  s a d  c ,  dte mi* 

m r ilu s  terminis quam tribus confiare non potef^.

A B C
8 4 a



V
159

Definition 14.

Continuous proportion is if  each of the mean terms may be taken as the ante
cedent and the consequent term.

Explanation.

Let the proportion be A  : B  =  C : D , and let the term A  be twice the term 
B, and B  twice the term C, and C twice the term D, then because the mean 
terms, viz. B  and C, can be taken as the antecedent and the consequent term 
(fo r if  B  is taken as the antecedent term, we also say: as B  is to C, so is C to 
D ) , then B, C, C, D  will be proportional terms.

Similarly, if the same term B  is taken as the consequent term and it is said: 
as A  is to B, so is B  to C, then A , B, B, C will be proportional terms. In  the 
same way it will be found that C can be taken as the antecedent and the conse
quent term, and A  : B  =  C : D  will be called a continuous proportion.

Definition 15.

A continuous proportion consists of at least three terms.

Explanation.

Thus, the continuous proportion A  : B  =  B  : C, in which we say: as A  is 
to B, so is B  to C, cannot consist of fewer than three terms.
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Definitio i6.

Diicontinua proportio eft cum quifque intermedius terminus 
vice antecedents & confequentis fuminon pote ft.

Explicatio.
S i t  proportio A B C  Ú,f i t  que terminus A duplus ipfi b,  &  B,  infithfejqui altera 

ratione ad C , &  C  duplus ipfi b:  Igitur quia intermedij termini, y t  b &  c  
yice antecedents &  confie quentis fiumi non pofium (nam y t  B ad  Cyfic  non 
eft c  a d o & c .)  duitur A B C  d ,  dificontinua proportio.

À B C D
6  3 4  2

Definitio 17.
Diicontinua proportio in quatuor terminis paucifsimis confiilit.

Explicatio.
P's dificontinua proportio A b  c  d  praceden tü  decim a fiexta dfinitionisi  

tonfifttt in quatuor terminis, ñeque ex minorilus confiare pcteffc.

Definitio j 8.
Proportionis Homologi termini dicuntur , primus primae ratios 

nis, cum primo fecundar rationis . Similiter dicuntur Homologi 
termin 1 fecundus p rimae rationis, cuín fecundo fecundar rationis, 
Sc fie pan ordine ín reliçjuis fecundum multnudinem terminorum.

Explicatio.
S  it proportio quamnque , y t  ternaria h b C , ad d  b  f :  Jgitur primus 

terminus a  prima rationis, cum primo termino D,  fecunda rationis, di
cuntur Homologi termini’. Eodemque modo dicuntur b e Homologi t tr -  
m m t fimiltcer Ht c  F Homologi termini.

A B C
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Definition 16.

Discontinuous proportion is if each of the mean terms cannot be taken as the 
antecedent and the consequent term.

Explanation.

Let the proportion be A  : B ■= C : D , and let the term A  be twice the term 
B, and let B be to C in the ratio of 3 : 4, and let C be twice the term D, then 
because the mean terms, viz. B  and C, cannot be taken as the antecedent 
and the consequent term (for as B  is to C, so is C not to D, etc.), A  : B  =  
C : D  is called a discontinuous proportion.

Definition 17.

A discontinuous proportion consists of at least four terms.

Explanation.

Thus, the discontinuous proportion A  : B =  C : D  of the foregoing sixteenth 
definition consists of four terms, and cannot consist of fewer terms.

Definition 18.

Homologous terms of a proportion are the first of the first ratio to the first 
of the second ratio. Similarly, homologous terms are the second of the first 
ratio to the second of the second ratio, and thus in the same way with the rest, 
according to the number of terms.

Explanation.

Let there be any proportion, e.g. the ternary proportion A  : B : C =
D  : E : F, then the first term A  of the first ratio with the first term D  of the
second ratio are called homologous terms. And in the same way B and E are
called homologous terms; similarly also C and F are called homologous terms.
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A B C  D E F 
3 2 4  6 4 8

Definitio 19.
Transformata proportio eft quæ ex duabus æqualibus transfer« 

matis rationibus coniiftit. 
Explicatio.

Sin t du« rationes quarum pruna a  R a d s  c,Secunda d  e ad e  f, fitque 
rationis a  Rad B C  transformata ratio per 8. defiwtionem a  g  ad g  c ,  cut 
¡squalis ratio f i t ,  transformata ratio d  h  ad h e : Igitur proportio i)c ratio t 
ni bus A G  ad G o, &  D  H ad  h f ,  dtcitur transformata proportio datte pro- 
portionis a  b , b c , d e , e  f .  Toteflque I ac transformata proportio tam Ta
rif s modps accidere, qtidm [unt transfer matar um rationum oclaua definitions 
differentia.

A G  B C  D H  E F
1 2 3  2. 4 6

N O T A .

H a t  deftnittone transformatie proportionis conceffa, fuperflua Tiâentur 
theoremata 1.2. 3. 4. 5.6. 12. 15-17. 18. 19. 20. 24 Euclid,
qute omnia cùm multis alijs jimilibus (cùm omnia fubbac yntca definitione • 
comprehendantur) in yno theoremate pofient eicplicari.

Definitio 20. 
ïnverfa proportio eft quæ ex duabus æqualibus inverfis ratio

nibus confiftit. 
Expli-
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Definition 19.

Transformed proportion is a proportion which consists of two equal trans
formed ratios.

Explanation.

Let there be two ratios, o f which the first is A B  : BC, the second DE : EF, 
and let the transformed ratio of the ratio A B  : BC  by the 8th definition be 
A G  : GC, to which let the transformed ratio D H  : H F  be equal. Then the 
proportion consisting of the ratios A G  : GC  and D H  : H F  is called a transformed 
proportion of the given proportion A B  : BC =  D E : EF. And this transformed 
proportion may occur in as varied ways as there are different kinds of trans
formed ratios o f the eighth definition.

NOTE.

Once this definition of a transformed proportion has been conceded, the 
theorems 1, 2, 3, 4, 5, 6, 12, 15, 17, 18, 19, 20, 22, and 24 of Euclid’s 5th 
book would seem to be superfluous; they can all, with many other and similar 
theorems (since they are all included in this one definition), be expressed in 
one theorem *).

Definition 20.

Inverted proportion is a proportion which consists o f two equal inverted ratios.

*) This is due to the general way in which Stevin has defined transformed ratio:
if a : b is a given ratio, and p, q ,  are given numbers, then any ratio (fcio +
lib +  m ip  +  m q  +  .......):Xit2a +  l^b +  wi2P 4- nnq +  ...... ), where k i  «2
are positive or negative numbers, is a transformed ratio.
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Explicatio.

S it data proportio a b c  d , f t  que o c  rat ion it c D inyerft ratio per 
nouant defnitionem : Similiter b A rationis A B in yer ft ratio-, igitur j i in* 

fera tu r, y t  D ad c  fie B ad a , W, W B a d  A ,  fie D a d  C , dicetur hot 
argumentan ab irfterja proportions 3 proportionis A B C D .

A B C  D  
2 !  4 «

Definitio 2i.
Alrerna proportio eft fnnilis iumptio homologorum term mo

rum ad homologos terminos.
JExplicatio.

S tt proportio quacunque, y t  ternaria ABC, D E F fum ant urque ho- 
mologi ter m ini, Tí a d c  F : proportio A D C F diiïtur alterna

proportio datte proportionis,  pote fique hoc modo alterna proportio ex ipfa 
data proporttone y a r fs  modis fum i.

ABC D EF 
S 2  4  6  4 8

N O T A .

Dicitur in bac definitions funilis fumptio, hoc efi, 
f i  antecedensterminus prima alterna rationis, fucrit e x p r i
ma data rations, requiritur y t  antecedens terminus fecun
da alterna rationis, fumatur quoque t x  prima data ra 
tions, &  ita de confequentthus terminis, y  t  fupra fa ftum  
eif,, nani A &  c  fun t alterna proportionis antecedentes ter

m in i, &  ex eadem prima data ratiene.
H a t  igitur f i mi l i s  f u m p t i o  ohjhya tu  necefiaria e f £ ,  n a m etfi D  A 

funt homologi termini, fimiltter &  c  F, Tamen y t  d ad a fie non efi c  ad F: 
Qu/tre y t  in definitions,  termini fun t fim ilher fumendi.

C Notandum
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Explanation.

Let there be given the proportion A  : B — C : D, and let D  : C be the 
inverted ratio of the ratio C : D  by the ninth definition. Similarly, let B : A  
be the inverted ratio of the ratio A  : B. Then, if it is inferred that as D  is to C, 
so is B  to A , or as B  is to A , so is D  to C, ;t will be said that this is proved 
from the inverted proportion of the proportion A  : B =. C : D.

Definition 21.

Alternated proportion is a similar association of homologous terms with 
homologous terms.

Explanation.

Let there by any proportion, e.g. the ternary proportion A  : B  : C  =  
D  : E : F, and let the homologous terms be taken, such as A , D  and C, F. 
Then the proportion A  : D  ~  C : F is called an alternated proportion of the 
given proportion, and thus an alternated proportion can be taken from the said 
given proportion in various ways.

NOTE.

In  this definition a similar association is spoken of, i.e. if  the antecedent 
term of the first alternated ratio is taken from the first given ratio, it is re
quired that the antecedent term of the second alternated ratio be also taken from 
the first given ratio, and thus with the consequent terms, as has been done 
above, for A and C are antecedent terms of an alternated proportion and have 
been taken from the same first given ratio.

Hence it is necessary that this similar association be observed, for though D  
and A  are homologous terms, and similarly C and F,' nevertheless as D  is to A, 
so is C not to F. And therefore, as in the definition, the terms have to be 
associated in a similar way.
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Notandum eft quo,pie alternum probortionem non pofte fumi nift ex 
duabus rationibus eiujdem generis magnitudinis. '

Definitio 22.
Perturbata proportio efi~ fimilitudo duarumatqualiumrationum 

quarum altera eft perturbara.

G H I K  L M N O
12.8,4.2. 6.3.2.<•

[ i ¡ I «

A B C  D  E F
6. .42. 6.3.2.

Explicatio.
Sint dux rationes quarum prima 

A B C  regularis per \i.d e fi.&  altera 
d e  F perturbata per i o .  deft. &  
tequalis primee rationi, id , 'vt A 
ad  B ad  C ,  fie  E ad F. &  D  

ad E. Tdemqueintelligendum eft, yh i rationes fuerint e \  pluribus q uam  tr i
bus terminis -, *yt ratio regularis G H i  K  cum perturbata t,  m n  o .  lgiiur 
talis comparatio dititur perturbata proportio,  ad dijfierenttam regularis pro- 
ponionis definita in preecedenti 12. défi.

Vtilitas huiws defimhionh in pra>ci nempe in propofttïonum demondraño
ne eft, quod rationum extremi termini funt proportionales,  hoc e^ f ,  f i  eft 
y t  A ad b , &  Bad c ,  fie e  ad F &  d  ad E ,  Ergo concluditur y t  A ad c ,  
fie Dad  F,  aut f t  e ß ,y t  G ad  H  &  H ad  i .  & i ad k ,  f t  c M ad  N  &  K  
ad o  &  L ad M, Ergo y t  g  ad K ,  fie l  ad o .  illamqueperpetuoefte- 
necefiariam conjequentiam,colligitur ek 2 i . prop. lib. 5. Euclid.

Definitio 23.
Perturbata proportio in lex terminis pauciisimis confiftit.

Definitio 24.
Cum tres termini proportionales fuerint : Primus ad tertium du- 

p’icatam rationem habere dicitur eius, quam habet ad fecundum. 
At cum quatuor termini continué proportionales fuerint ,primus 
ad quartum triplicatam rationem habere dicitur eius, quam habet ad 
fecundum : Etièmperdeinceps vno amplius quamdiu proportio-ex- 
tJterjt:
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I t is also to be noted that an alternated proportion cannot be associated unless 
from two ratios of the same kind of magnitude.

Definition 22.

Perturbed proportion is the similarity o f two equal ratios, one of which is 
perturbed.

Explanation.

Let there be two ratios, the first of which, A  : B  : C, is regular by the 12th 
definition, while the other, D  : E : F, is perturbed by the 10th definition and 
equal to the first ratio, i.e. as A  is to B, and B  to C, so is E to F, and D  to E. 
And the same is to be understood where there should be ratios of more than 
three terms, such as the regular ratio G  : H  : I  : K  with the perturbed ratio 
L  : M  : N  : O. Then such a comparison is called a perturbed proportion, to 
distinguish it from the regular proportion defined in the foregoing 12th defi
nition.

The utility of this definition in practice indeed is shown in the proof of the 
propositions, because the extreme terms of the ratios are proportional, i.e. if as A  
is to B, and B  to C, so is E  to F, and D  to E, it is concluded that as A  is to C, 
so is D  to F; or if as G  is to H , and H  to / , and I  to K , so is Aí to N , and N  
to O,  and L  to Aí, then as G is to K , so is L  to O.  And that this is perpetually 
a necessary consequence, is inferred from the 23rd proposition of Euclid’s 5th 
book *). i

Definition 23.

A perturbed proportion consists o f at least six terms.

D efinition 24.

W hen three terms are proportional, the first is said to be to the third in the 
duplicate ratio of that in which it is to the second. And when four terms are 
continuously proportional, the first is said to be to the fourth in the triplicate 
ratio of that in which it is to the second. And so always on, one more than the 
proportion goes.

*) Euclid V  Prop. 2 j:  I f  there be three magnitudes, and others equal to  them 
in m ultitude, which taken two and two together are in the same ratio, and the 
proportion o f them  be perturbed, they will also be in the same ratio  a t the 
corresponding places.
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I Explicatio.
Sini termini continue proportionales á b c d e :  Igitur primus terminus 

A ad tertium G duplicatum dicitur habere rationem eius, quam habet ad fe cun
ee d f  m u ■ Et primus terminus k,aàquartum d  triplicatum dicitur habere ratio- 

nemeius, quam habet ad fecundum xi Similiter primus terminus A ad quin
tum e ,  quadruplicata dicitur habere rationem eius, quam habet ad fecundum b.

A B C D E  
l ó S + í  I

J '
Notandum efl hie non efje quaflionem (y t  multi putant) 

demagnhudineterminorum (namdteipoteß hade  duplicatum 
habere rationem eius quam habet ad o  &c. Sed de ipforum 
nomine proportionis duplicata triplicata &c. y t reble hunc lo
cum fub io.  deftnitione üb. 5 . Euclid, explicat dobtißimus 
Mathematicus Cbnïfophorus C lautus, cuiplacebit légat ipjum.

T  % 0 ‘B L E M  zÆ L
Datis reâilinei triangulis: Redas lineas invenireinterfeineara- 

tione ae ordine vt funt tnanguli. 
Explicatio. dati.

Sint dati reBilinei a  b  c  d  e  f  quatuor trianguü a b c ,  a  C d ,  
A D E,  A E F.

Explicatio ijuxiîti.
Oporteat quatuor reblas lineas invenir e,inter fe in ea ratione ae or dine, quo 

funt ipft trianguü, hoc efl,  cum mangalis proportionales.

Conftrutäio.
Vefcribatur per 4 5 .  prep, lib. 1. Euclid. "Parailelogrammum G H  I  IC 

aquale toti reBtüneo dato a b  C  P  E je, Sttque parailelogrammum G L  
A b c j&  parailelogrammum M N  aquale triangulo A c  D,

& parailelogrammum o 
Qj. aquale triangulo a

p  aquale triangulo a d e ,  zs parailelogrammum
e  F.

C 2 Vico
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Explanation.

Let the continuously proportional terms be A  : B =  B : C =  C : D  =  D  : E. 
Then the first term A  is said to be to the third term C in the duplicate ratio of 
that in which it is to the second term B. And the first term A  is said to be to 
the fourth term D  in the triplicate ratio of that in which it is to the second 
term B. Similarly, the first term A  is said to be to the fifth  term E in the 
quadruplicate ratio of that in which it is to the second term B.

It is to be noted here that there is no question (as many people think) of the 
magnitude of the terms (for it may be said that E is to C in the duplicate ratio 
o f that in which it is to D, etc.), but o f the name “duplicate, triplicate, etc. pro
portion” of these terms, as this passage is rightly explained under the 10th 
definition of Euclid’s 5th book by the most learned Mathematician Christophorus 
Clavius; let he whom it pleases read him *).

PROBLEM I.

Given the triangles of a rectilinear figure, to find lines which are to one an
other in the same ratio and order as the triangles are.

Given.

Let the four triangles ABC, ACD , AD E, AEF  of a rectilinear figure ABCDEF  
be given.

Required.

Let it be required to find four lines which are to one another in the same 
ratio and order as the triangles are, i.e. proportional to the triangles.

Construction.

By the 45th proposition of Euclid’s 1st book construct a Parallelogram G H IK  
equal to the whole given rectilinear figure ABCDEF, and let the parallelogram 
GL  be equal to the triangle ABC, and the parallelogram M N  equal to the 
triangle ACD , and the parallelogram OP equal to the triangle AD E, and the 
parallelogram Q l  equal to the triangle AEF.

*) W hen a\b — b'.c, then a:c has the duplicate ratio of a:b; when a:b =  b:c =  c'.d, 
then a-.d has the triplicate ratio o f a:b; hence ale =  (a/by; a/d =  (a/b)z. As to  Clavius, 
see Introduction, footnote 1.
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Ttica quatuor relias lineas íe L, L N ,  N P ,  P i ,  eße inventas, inter 
fe in  ea rations ae or dine qua Juni triannuli dati, hoc eft ,  Vt triangulus 
A B C  ad A C D ,  &  A C  D ad A D E, , &  A D E ad A E F : StC K  L 
ad  l n ,  &  L U  ad a t ,  2 ad  p i ,  vt erat

H

Demonftrado.

Vt retia k l  ad re- 
Uam L n  , fie paral- 
lelogrdmum M  N  per I  

prvp.lib. 6. Eutl.
Et triangulus a b c  
squalis parallelo
gramma G L,  & tri
angulus A C  D (equalis 

H efC parallelogramma, 
M a ,per conftruäionem: 
Q uare v t  retia k  L ad 
retlam L N , Sic trian
gulus ABC,  ad ttian- 

I gulum A  c  t>, Eodem® 
que modo oßendetur re- 

Bam N P correßxmdere triangulo A d  e ,  &  reUam p i  triangulo a e  p.

Concluiïo.
Jgitur datis reBilinei triangulis, reBce linea inventa funt inter fe in ea 

rattone ae or dine, v t funt trianguli, quod erae faciendum.

K N

Idem alio modo.
E xplicado dad.

Sint iterutn dati reBilinei manquis a b c »  A C D ,  a d e , a  e  p.
E uplica-
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I say that four lines KL, L N , NP, PI have been found which are to one an
other in the same ratio and order in which the given triangles are, i.e. as triangle 
ABC  is to ACD , and AC D  to A  DE, and A D E  to AEF, so is K L  to L N , and 
L N  to NP, and N P  to PI; as was required.

Proof.

As the line K L  is to the line L N , so is the parallelogram LG  to the parallelo
gram M N  by the 1st proposition of Euclid’s 6th book. And the triangle ABC  
is equal to the parallelogram GL, and the triangle A C D  is equal to the parallelo
gram M N  by the construction. And therefore, as the line K L  is to the line L N , 
so is the triangle A B C  to the triangle ACD . A nd in the same way it will be 
shown that the line N P  corresponds to the triangle AD E, and the line PI to 
the triangle AEF.

Conclusion.

Therefore, given the triangles of a rectilinear figure, lines have been found 
which are to one another in the same ratio and order as the triangles are; which 
was to be performed.

The same ins another way.

Gwen.

Let the triangles ABC, ACD , AD E, AEF  of a rectilinear figure again be given.
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Explicatio quacfiti.
Oporteat quatuor retías lineas ¡nyentre, inter fe in ea ratione ae ordint 

quo fun t ipfi triannuli.

Conftrü<äio.
Ducatur retia b g  perpendicularis ad nB am  A C , #  retia D h  per

pendicularis ad tandem retlam A C , #  retia c  I perpendicularis ad retlam 
a d , #  retia E K perpendicularis ad retlam A d, #  retia D l  perpendi
cularis ad retlam A E , #  retia F M perpendicularis ad retlam a e ,  #  re- ■■■.■ 
tia N  o cequalis retlce B G,  &  retia o  P aqualis retire h  D: invematurque 
per 12. prop. lib. 6 . Euclid, quarta linea proportionality quarumprima C I, 
fecunda k  e ,  tertia h d  Vel o  P,  f i t  que quarta p Qj Inyematur deinde 
quarta linea proportionale quarum prima o  L, fecunda f  m, tertia p.c^, 

f i t  que quarta q_r; Eodemque modo continuatum  eßet f i  plures eßent

Vico quatuor retías lineas N o, 0# , p q^, Q̂ R eße intentas inter 
fe  in ea ratione ae o rdne , in quo fu n t dati triannuli, hoc eft, Vt triangu
lus a  b  c  ad  A c  o ,  #  A C D  ad  a d e ,  #  a d e  ad  a e f :  Sic N  o  

ad Q P ,  #  OP ad P Q̂ , #  P Q  ad Qjt, v t  er at qujtjnum.

a Demonilratio.
F

D if lin â io  i .
V t retia b  g  ad retia H  D ,  

fie triangulus a b c  ad  
triangulum A C  D,  Vt col- 
ligitur ex i prop. lib. 6 . 
Euclid. Quod inter alios 
explicauit Ckritpjophorus 
Claius ad ditlam I .prop.

■ ■« —  lib .6. Euclid. "Nam fu n t .
N O p R trianguli quorum baßs ea-
dem a  c ,  quart ita Je babent v t  altitudines : E t retia b  g  aqualis eß.

C 3 retia
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Required.

Let it be required to find four lines which are to one another in the same 
ratio and order as the triangles are.

Construction.

Draw the line BG  perpendicular to the line AC, and the line D H  perpendicu
lar to the same line AC , and the line Cl perpendicular to the line A D , and 
the line EK  perpendicular to the line A D , and the line D L  perpendicular to the 
line AE, and the line FM  perpendicular to the line AE, and the line N O  equal 
to the line BG, and the line OP  equal to the line H D . And by the 12th pro
position of Euclid’s 6th book find the fourth proportional, the first term being 
Cl, the second KE, the third H D  or OP; and let the fourth be PQ. And sub
sequently find the fourth proportional, the first term being D L, the second FM, 
the third PQ; and let the fourth be QR. And this would have to be continued 
in the same way if there were more triangles.

I say that four lines N O , OP, PQ, Q R  have been found, which are to one 
another in the same ratio and order in which the given triangles are, i.e. as the 
triangle A B C  is to A C D , and A C D  to A D E, and A D E  to AEF, so is N O  to 
OP, and OP to PQ, and PQ to QR; as was required.

Proof.

Section 1.

As the line BG  is to the line H D , so is the triangle A B C  to the triangle ACD , 
as is inferred from the 1st proposition of Euclid’s 6th book, which has been 
explained, among others, by Christophorus Clavius in his commentary on the 
1st proposition of Euclid’s 6th book. For they are triangles with the same base 
A C , on which account they are to one another in the. ratio of their heights. 
Moreover the line BG  is equal to the line N O , and the line H D  to the line OP
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reffte N  o  y &  retia h  d  reffte O t  per eonßruffionem : Ergo Vt retia u  O  
ad  o  Pj  fie triangulus a b c  ad triangulum a c  D.

D iftin& io 2.
V t retia : c i  ad reff am K E ,fie  triangular A C D  ad triangulum A D E 

per locum citatum in i dtßinffione, nam junt trianguli ad ecqtdm bafm s  o .  
O' pet eonßruffionem *vt retia Ç  I ad, retlam k  e ,  jlie retia o  p ad P Q^ ,  
Ergo y t  retia ö P ad p q ,̂ fic triangulus a C D ad triangulum a d e .

D ift in d io  3.
V t retia d l  adrectam M Ti f a  triangulus A D E ád triangulum AEF 

per locum citatum in id iß in ffionet n a m ju n t trianguli ad eaätdemb afin À E.  
E t  y t  retia p l  ad retlam m f, f a  recta , v Q ^ad q_r per conjlructionem, 
Ergo y  t  retia V Q jtd  Q J t ,  fic triangulus j c D  e  <u/ triangulum A E F .

C o n d u f io . .
rectilinà triangulis reffte tíñete in’Ventte funt inter je  in ea 

rañone ae ordine y  t  fu n t trianguli. Quod per tunc fecundum rao dum erat 
faciendum.

N O T A .
S i  perpendiculares qutedam caderent extra  

refftlineum, y t  perpendiculaiis o  H  ad reí 
ffam A c ,tu n c  próducenda eßet tecta A C ,  
e r  ¿menda D  H  perpendicularis ad produt 
ffam  A o  Similiter que d  l  ad productum 
A E y t  in hac figura pa tet,  cui procedens 
conßructto ae demonßratio appltcari poteß.

N  O

L S M  J  II.
. A ’qnouis ángulo trianguli reáam  lineam d u cere , qua diuidat 

triangulum  verfus partem petitam fecundum  rationem datam. ^
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by the construction. Consequently, as the line N O  is to OP, so is the triangle 
A B C  to the triangle ACD .

Section 2.

As the line C l is to the line KE, so is the triangle AC D  to the triangle A D E  
by the passage cited in the 1st section, for they are triangles w ith the same base
A D , and by the construction: as the line C l is to the line KE, so is the line OP 
to PQ. Consequently, as the line OP is to PQ, so is the triangle A C D  to the 
triangle ADE.

Section 3.

As the line D L  is to the line MF, so is the triangle AD E  to the triangle AEF  
by the pássage cited in the 1st section, for they.are triangles with the same base
AE. Moreover, as the line D L  is to the line MF, so is the line PQ to Q R  by the 
construction. Consequently, as the line PQ is to Q R, so is the triangle A D E  to 
the triangle AEF.

Conclusion.

Therefore, given the triangles of a rectilinear figure, lines have been found 
which are to one another in the same ratio and order as the triangles are. W hich 
was to be performed by this second method.

NOTE.

If  any of the perpendiculars should fall outside the rectilinear figure, such as 
the perpendicular D H  to the line AC, then the line A C  would have to be pro
duced and D H  would have to be drawn perpendicular to A C  produced. And 
similarly, D L  to A E  produced, as is visible in this drawing, to which the pre
ceding construction and proof can be applied.

PROBLEM II.

To draw from any angle of a triangle a line which divides the triangle in a 
given ratio such that required parts are towards given vertices.
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Explicatio qati.
S it  elatus triangulus a  b  c ,  &  data ratio retia d  ad e .

Explicatio qiiaeíñi.
0por te at ab ángulo a rectam lineam duccre, quae dittidat triangulum a  b ç  

hoc modo f t  pars yerfus B ad partem yerjus C eamhabeat rationem quam 
D ad  E.

Conftruâio.
D iuidatur per io- prop, lib 6. Euclid, oppofitum. latus dati anguli A Tn  

latus b  C hoc modo, y t  pars y  er fus b  ad partem yerfus c  eambabeatra- 
tionem^quam retia d  ad e fitque in ï  ,&  ducatur A F.

A DE Dico ab ángulo A rectam lineam A F, efjeductam
’ qm diuid it triangulum ABC, hoc modo y t  trian

gulus A F B pars fcilicet yerfus b ,  ad triangulum 
A F c partem y  et jus c ,  cam babeàt rationem 

C quam D  ad E y t  erat quafitum.
jr

Demonftratio.
V t retia  b t ad rectam F c ,  fie triangulus A F B ad triangulum a  F C  

p e n ,  prop lib. 6 . Euclid. E t  y t  b f  a d v  ç ,  fie o  ad E per conjirutiionem,  
Ergo y  t D ad tif ie  triangulus a  F B ad triangulum a  F . c .

Concluiio.
Jgitur d  qmuis ángulo trianguli (S'c. Quod erat faciendum.

TT^OB LSiSMiJ l i i .
A dato pun ¿lo in latere trianguli, rc£tam lineam ducerequæ diui* 

dat triangulum verfus partem petitam fecundum rationem datam.

Explicatio dati.
Sit datus triangulus A B c ,  cr datum puntium  D  in  retia A b ,  data y e 

ro ratio retia B ad  s.
Explicatio quaefiti.

Oporteat à puntio d  retiam lineam dncere, quce diuidat triangulum A B C  
hoc modo y t  pars yerfus B a d  parte y  er jus A, earn b ah eat rationequa E ad  f .

Con s
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Given.

Let a triangle A BC  and the direct ratio D  : E  be given.

Required.

Let is be required to draw from the angle A  a line which divides the triangle 
A BC  in such a way that the part towards B  is to the part towards C in the same 
ratio as D  to E.

Construction.

By the 10th proposition of Euclid’s 6th book divide the side opposite to the 
given angle A , viz. the side BC, in such a way that the part towards B  is to the 
part towards C in the same ratio as the line D  to E, and let this be in F. and 
draw AF.

I say that from the angle A  a line A F  has been drawn, which divides the 
triangle ABC  in such a way that the triangle AFB, i.e. the part towards B, is to 
the triangle AFC, the part towards C, in the same ratio as D  to E; as was re
quired.

Proof.

As the line BF  is to the line FC, so is the triangle AFB  to the triangle AFC, 
by the 1st proposition of Euclid’s 6th book. Moreover, as BF is to FC, so is D  
to E  by the construction. Consequently, as D  is to E, so is the triangle AFB  to 
the triangle AFC.

Conclusion.

Therefore, from any angle of a triangle etc. Which was to be performed.

PROBLEM III.

From a given point on a side of a triangle to draw a line which divides the 
triangle in a given ratio such that required parts are towards given vertices.

Given.

Let a triangle AB C  be given, and a point D  on the line A B, and let the direct 
ratio of E : F  be given.

Required.

Let it be required to draw from the point D  a line which divides the triangle 
A B C  in such a way that the part towards B  is to the part towards A  in the 
same ratio as E  to F.
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Conftru& io.

Ducatur reSla D c ,  hoc e f£ t à dato punBo d  ta angulata oppofi- 
tum Uteri A b .  lnyeniantur deinde per' prxcedens primum T  robi.ma dux 
reBx linea GH,erHi,  inter [e in ea ratione ae or d in e t i  fu n t trtangult 
D B C'& A D  C : Diuidatur deinde reda G i per io . prop. hb.6 . E ttdid . 
hoc m odoyt par s yerfus G  ad partem yerfüs i  , earn habeat rationem quam 
B ad V iß tjue  in k. lAnimaduertatur deinde in ytrum  termtnum rationis 
GH ad Hi (adat punBum k, nempe an in G h an in h i ,  cadit autem 
in hoc ¿templo in reBam feu terminum G H, cuius furmndus eß Homolo- 
gus terminus triangulorum nempe d c B {eß enim triangulus D CB H o 
mologas terminus cum GH, nam y t  triangulus d c b  ad triangulum  
D  c  A,  ßc reBa G H  ad reBam H i per conjlruBionem) cutus latus vppc- 

ß tum  ángulo B DC y t  latus b  c ,  diuidatur per io . prop. lib. 6. Euclid, 
in L ,  hoc modo y  t  b  l  ad L c  earn habeat rationem, Quam g  k  ad K H ,  
ducat urque reBa DL.

D uo à dato punBo D reBam lineam d  l  ejfe duSlam, qux diuidit trian
gulum a b c  hoc modot  y t  pars yerfus B nempe triangidus d l  b, ad 
partem yerfus a nempe trapezium D LC A, earn habeat rationem quam 
E ad F y t  erat qtixfitum.

a e f Demonftratio.
V t reBa b l  ad reBam l c , ßc triangu

lus D L B ad triangulum D L c per I prop, 
lib. 6. Euclid. E t  per comf/uBionem, y tr /B a  
B L ad reBam L c ßc reBa G ra ad reBam 

G k H i k h: Ergo y t  triangulus D L b ad  trian
gulum D L G , fie  reBa G K ad reBam k H, 

Quare triangulus d  L b &  reBa G K Junt transformata proportions ho- 
mologi termini ( nam y t  fupra dtBum ejl} triangulus d  c  b eí£ homologas 
terminus eum G h)  Ig iturper transformatam proportioned, y t  reBa G K 
ad reliquum fa x  rationis k i ,  fie triangulus o  L B ad reliquum Jux  ratio-

nii
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Construction.

Draw the line DC, i.e. from the given point D  to the angle opposite to the 
side AB. Subsequently, by the foregoing first Problem, find two lines G H  and 
H I  which are to one another in the same ratio and order as the triangles DBC  
and A D C  are. Then by the 10th proposition of Euclid’s 6th book divide the line 
G l in such a way that the part towards G is to the part towards I  in the same 
ratio as E to F, and let this be in K. Then note in which term of the ratio GH  
to H I  falls the point K, to wit: whether in GH  or in H I. Now in this example 
it falls in the line or term GH. Now take the homologous term of this in the 
triangles, viz. DCB  (in fact, triangle DCB  is the term homologous to GH, for 
as triangle DCB  is to triangle D CA, so is the line G H  to the line H I  by the 
construction), and by the 10th proposition of Euclid’s 6th book divide its side 
opposite to the angle BDC, viz. the side BC, in L  in such a way that BL  is to 
LC  in the same ratio as G K  to K H , and draw the line DL.

I say that from the given point D  a line D L  has been drawn, which divides 
the triangle A BC  in such a way that the part towards B, viz. the triangle DLB, 
is to the part towards A , viz. the quadrangle D LCA, in the same ratio as E to 
F; as was required.

Proof.

As the line BL  is to the line LC, so is the triangle DLB  to the triangle DLC, 
by the 1st proposition of Euclid’s 6th book. Moreover, by the construction, as 
the line BL  is to the line LC, so is the line GK  to the line K H . Consequently, 
as the triangle D LB  is to the triangle DLC, so is the line G K  to the line K H ; 
on which account the triangle D LB  and the line G K  are homologous terms of a 
transformed proportion (for as has been said above, the triangle DCB  is the 
term homologous to G H ). Therefore, by the transformed proportion, as the line 
G K  is to the rest of its ratio, K I, so is the triangle DLB  to the rest of its ratio, 
viz. to the quadrangle D LCA. But G K  is to K I  in the same ratio, by the con-
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nist nempe ad trapezium d l c a . Sed g  k  ad k i  habet earn rationem 
per conflruflionem quam E ad P .  Ergo triangulus d  L b ,  ad trapezium 
D  L C A i  earn habet rationem quam retia Bad f .

C onclu iîo .

Jgitur a dato punUo in latere &c. Quod er at faciendum.

N O T A .

Mius ef̂ modum conïfyuÜionù huim Troblematis apud yarns author es, 
cuium inter alios meminit Chriflophorus C lautus in fine lib. 6. Euclid. Sed yt 
fequentia iProblemata efient apertiora, J'etutijumus hie, nofir am generalem 
inventionem omnium redilineorum.

Sequen tia quinqué "Problema ta funt ea qua ante hat nunquam deftri- 
pta putamtti.

‘P'HO'B L E M A  UII.
A q u ov isañ gu lo  quadrangula reâam lineam  ducere, quaî d iu i- 

dat quadrangulum verfus partem petitam fecundum  rationem  
datam.

Explicatio dati.

Sit datum quadrangulum quodcunque a b c d ,  data yero ratio Bad f .

"Explicatio quæfiti.

Oporteat ai ángulo d a r  retlam lineam ducere,  qua diuidat quadran
gulum A B C D  hoc modo y t pars yerfus D , ad partem yerfus b  ,  earn ha
beat rationem quam e  ad f ,

C o n ftru â io .
D utatur ab ángulo d a b  in angulum oppofitum b  c  d  retia a  c :

D  "Deinde
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struction, as E to F. Consequently, the triangle D LB  is to the quadrangle D LCA  
in the same ratio as the line E  to F.

Conclusion.

Therefore, from a given point on a side etc. W hich was to be performed.

NOTE.

Among several authors there is another method for the construction of this 
Problem, mention of which is made, among others, by Christophorus Clavius at 
the end of Euclid’s 6th book. But in order that the following Problems might 
be clearer, we have here followed our general invention concerning all rectilinear 
figures.

The following five Problems are such as we deem have never been described 
before.

PROBLEM IV.

To draw from any angle of a quadrangle a line which divides the quadrangle 
in a given ratio such that required parts are towards given vertices.

Given.

Let any quadrangle A BC D  be given, and let the ratio of E to F  be given.

Required.

Let it be required to draw from the angle D A B  a line which divides the 
quadrangle A BC D  in such a way that the part towards D  is to the part towards 
B  in the same ratio as E to F.

Construction.

From the angle D A B  draw the line A C  to the opposite angle BCD-, sub-
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Demie retia B G perpendicularis ad retlam a  c ,  &  retia D H  perpendi
cularis ad retlam A C ,  &  retia i  k  -tequalis retia o  H ,  & producasur i  k  
in L,  it a y t  k  L ¡equalis f i t  ipfi b  G ,  diuidatur de'iride retia i  L in 
M per i o  prop. lib. 6 . Euclid. H oc modo y t  i m  ad M L  earn habeat 
rationem quam e  ad  f .  Animaduertatur deinde in  quern terminum ratio- 
nis i  k  ad k. L cadat puntlum M,  fcilicet an in i  k  y  el in k l :  cadit
autem in hot exempla in retían Jeu terminum  í  k .  Quare eius capieri- 
dm ejl homologas terminus triangular um nempe A C  D (ejl enim trian
gulus A C D  homologas terminus cum I K ,  nam y t  triangulus A c  D ad 
triangulum A C  b ,  fie retia h  d  ad retlam g  b  per locum citatum in i  
diïÇjntlione fecundi modi prcecedentis primi Troblematis, &  retia i  k  ¡equa
lis ejl retia■ d  h ,  &  recta k  l  aquahs retia g  b  .Ergo y t  triangulus a  c  d  
ad triangulum A C  b  fic  recta i  K  ad retlam k  l )  cuius latus oppofitum 
ángulo p a c  y t  latus d  c ,  diuidatur per i o .  prop, lib■ 6 . Euclid, in N ,  
hoc modo y t  retia o n  ad  n c ,  earn habeat rationem quam recta i  M 
ad  M Kj  ducaturque recta A N.

D  ico ab ángulo d a b ,  rectam lineam a n  eße ductam,  qua diuidit qua
drangulum A B C D  hoc modo, y t  pars yerfus p  nempe triangulus A N  B, 
ad partem yerfus b nempe trapezium A. N c b ,  earn habeat rationem quam 
%ad s t y t  erat quafitum»

p

a b e Demonftratio.

V t recta d n  ad rectam N c , fic 
triangulus a n d  W triangula ANC 
per t . prop. lib. 6. Euclid. E t per 
ionflructionem y t  recta d n  ad re
tlam  N c,  Jic recta i M ad rectam 
m k :  Ergo y  t  triangulus a n d  ad 
triangulum ANCy fic  recta im ad  

1 h  K M rectam M k, quare triangulus a n d
&  recta i  m fu n t  transformatie proper itonis homolog termini (nam y t  f u -

pra

D
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sequently the line BG  perpendicular to the line AC, and the line D H  perpendicu
lar to the line AC, and the line IK  equal to the line D H , and produce IK  in L  
in such a way that K L  be equal to the said BG, and then, by the 10th proposition 
of Euclid’s 6th book, divide the line IL  in Aí in such a way that /Al is to AIL 
in the same ratio as E to F. Then note in which term of the ratio IK  to K L  the 
point Aí falls, viz. in IK  or in KL. Now in this example it falls in the line or 
term IK . Therefore we have to take its homologous term of the triangles, viz. 
A C D  (indeed, the triangle A C D  is the term homologous to IK , for as the triangle 
A C D  is to the triangle ACB, so is the line H D  to the line GB, by the passage 
cited in the 1st section of the second method of the foregoing first Problem; and 
the line IK  is equal to the line D H , and the line K L  is equal to the line GB; 
consequently, as the triangle AC D  is to the triangle ACB, so is the line IK  
to the line K L ), and by the 10th proposition óf Euclid’s 6th book divide its side 
opposite to the angle DAC, viz. the side DC, in N  in such a way that the line 
D N  is to N C  in the same ratio as the line IM  to M K , and draw the line A N .

I say that from the angle D A B  a line A N  has been drawn, which divides the 
quadrangle ABC D  in such a way that the part towards D, viz. the triangle A N B , 
is to the part towards B, viz. the quadrangle A N C B , in the same ratio as E to F ; 
as was required.

Proof.

As the line D N  is to the line N C , so is the triangle A N D  to the triangle A N C , 
by the 1st proposition of Euclid’s 6th book. And by the construction: as the line 
D N  is to the line N C , so is the line 7AÍ to the line M K . Consequently, as the 
triangle A N D  is to the triangle A N C , so is the line IM  to the line M K ; there
fore the triangle A N D  and the line IM  are homologous terms of a transformed
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pra Kutum ejl triangula a  c  d  eß homologue terminus cum recta 1 k )  
JQuare per transformatam proportioned, y t  recta 1 M ad reliquum Jute ra
tions m L, ßc triangulus A N D ad reliquum face rationis nempe ad tra ' 
penium A N c  B. E t  1 M ad M L halei earn rationem per conftructio* 
ncm quam recta E ad r :  Ergo triangulus A N  D a d  trapezium A N C  B, 
e am habet rationem quam recta E ad  F.

C on clu iîo .

Tgitur d quoyis ángulo quadranguli &c. Quod erat faciendum,

T %_0 B L E M  A F.
A dato pundo in latere cuiufcunque re£ilinei, reßam lineam 

ducerequædiuidatre&ilineum verfus partem peticam fecundum ra
tionem datam.

Explicatio dati.

S it datum rectilineum pentagonum A b ç  d  e ,  datumq, punctum F in 
la ta  e A b; D ata yero ratio recta G ad h .

E xp licatio  quæiîti.

Oporteat a puncto f  rectam lineam ducere, qua diuidat rectilineum dam 
turn, hoc modo y t  pars yerfus b ad partem yerfus. a ,  earn habeat ratiom 
nem quam g  a d a -

Conftruâio.
Ducantur tres recta f  e ,  f  d ,  f  c .  hveniantur deinde quatuor recta 

Une a per pracedens primum Troblema 1 k, k l, lm , m n, inter Je in 
ea ratione ae or dine, y t  fun t quatuor trianguli f b c , f c d , f d e ? f e a .  
Diuidatur demde reBa 1 N per io.prop- Itb. 6 .  Euclid, in o jio c  modo y t  
i  o  ad o n  earn habeat rationem quam G ad  h, animaduertatur deinde

D z  in
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proportion (for, as has been said above, the triangle A C D  is the term homologous 
to the line IK ) .  Therefore, by the transformed proportion, as the line IM  is to 
the rest of its ratio M L, so is the triangle A N D  to the rest of its ratio, viz. to the 
quadrangle A N C B . And ƒ Aí is to M L  in the same ratio, by the construction, as 
the line E to F. Consequently, the triangle A N D  is to the quadrangle A N C B  
in the same ratio as the line E to F.

Conclusion.

Therefore, from any angle of a quadrangle etc. Which was to be performed.

PROBLEM V.

From a given point on the side of any rectilinear figure to draw a line which 
divides the rectilinear figure in a given ratio such that required parts are towards 
given vertices.

Given.

Let a pentagonal rectilinear figure ABCD E  be given, and also a point F  on 
the side AB; and let the direct ratio of G  to H  be given.

Required.

Let it be required to draw from the point F a line which divides the given 
rectilinear figure in such 'a way that the part towards B  is to the part towards A  
in the same ratio as G  to H.

Construction.

Draw the three lines FE, FD, FC. Subsequently, by the foregoing first Problem, 
find four lines IK , K L, LM , M N , which are to one another in the same ratio and 
order as the four triangles FBC, FCD, FDE, FEA. Then, by the 10th proposition 
of Euclid’s 6th book, divide the line IN  at O in such a way that IO  is to O N



2.8 P R O B  L E M A T V M
m  quem terminum quaternaria rattoms ík , k l ,  L m, m n? cadat pan-, 
Bum o, cadit autem in hoc e\emplo in tertium terminum l  m cuius fu - 
mendut eft homologue terminus triangulorum nempe i d  e  ( tu a u te m  trian
gulus F d e  homologus terminus cum lm. per pracedentem 16. défini.) 
cuius latus oppofitum dato puncto F, y t  latus e  d , diuidatur per io.  prop, 
lib .6. Euclid, in p, hoc modot y t  d p ad p E earn habeat rationem quam  
L O ad o m ducaturque recta f p.

D/co <t ¿i/o punsto F, rcc/dw f  p e/e ductam t qua diuidn re- 
Btlineum datum hoc modo, y t  pars yerfus b nempe pentagonum e p d c  b, 
ad partem yerfus A nempe trapezium 1 1 e  a,  earn habeat rationem quam 
g  ad  H y t  erat quafnum.

Demonftratio.
a g  h

V t recta d p ad rectam 
PE, fic triangulus fp d  
ad triangulum  fp e  per 
I. prop. lib. 6. Euclid. &  

per confiruciionem, y t  recta 
D I  ad rectam P fic recta
L o ad rectam o  m.* Ergo  
y t  triangulus fp d  ad  
triangulum i i i ,  fic  recta 
l  o ad rectam o  M: 

Quare triangulus fp e  &  recta o M funt transformata proportionis ho
rn ologt termini : Igitur per transformatam proportionem y t  recta i o , ad 
reliquum fita  rationts o x ,  / t  pentagonum f p d c b  ad reliquum fita  
rationts nempe ad quadrangulum f p e a* Sed N o ad  o i, earn habet 
rationem per conftruBionem quam H ad G: Ergo pentagonum f p d c b  
ad quadrangulum I  pea,  exm habet rationem quam reBa G ad  H.

"" D

—0 ^  

M NI K L O

Concluiîo.

Igitur a dato puncto in latere &c, Quod erat faciendum•
N O TA .
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in the same ratio as G to H. Then note in which term of the quaternary ratio 
IK  : K L  : LM  : M N  the point 0  falls. N ow  in this example it falls in the third 
term LM . Take the homologous term to this of the triangles , viz. FDE  (indeed, 
the triangle FDE is the term homologous to LM  by the preceding 16th defi
nition), and by the 10th proposition of Euclid’s 6th book divided the side opposite 
to the given point F, viz. the side ED, at P in such a way that DP  is to PE in the 
same ratio as LO  to OM, and draw the line FP.

I say that from the given point F a line FP has been drawn, which divides the 
given rectilinear figure in such a way that the part towards B, viz. the pentagon 
FPDCB, is to the part towards A , viz. the quadrangle FPEA, in the same ratio 
as G. to H ; as was required.

Proof.

As the line DP  is to the line PE, so is the triangle FPD  to the triangle FPE, 
by the 1st proposition of Euclid’s 6th book. And by the construction: as the line 
DP  is to the line PE, so is the line LO  to the line OM. Consequently, as the 
triangle FPD  is to the triangle FPE, so is the line LO  to the line OM. There
fore the triangle FPE and the line O M  are homologous terms of a transformed 
proportion. Therefore, by the transformed proportion, as the line IO  is to the 
rest o f its ratio O N , so is the pentagon FPDCB to the rest of its ratio, viz. to 
the quadrangle FPEA. But N O  is to 0 1  in the same ratio, by the construction, 
as H  to G. Consequently, the pentagon FPDCB  is to the quadrangle FPEA  in 
the same ratio as the line G  to H.

Conclusion.

Therefore, from a given point on the side etc. W hich was to be performed.
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N O T A .

St punftum o  cecidijfet in w ,  tunc refta F E ßne alia inquifitionefuif- 
fet reft a qua fita . Si yero punftum o ceciSßet in l ,  tunc refta f  Dabfó 
alia inquifittone fuißet refta qua fit a t & fic de ceteris.

Hutufque diftum eft de diuifio ne reftilineorum à dato prnfto in latere ip jo
rum : Sequitur nunc y t in principio promifimus, y t dtcatur de reftilineo
rum diuifione yerfus partem pet'ttam jub ratione data, & turn linea paral 
leia cum latere quafito.

eP % O cB L  E iSM A VI.
In dato triangulo re&am lineam ducere parallelam cum latere 

trianguli quæfiro , quae triangulum diuidat verfus partem quæir* 
tam fecundum  rationem datam.

Explicatio dati. J .

Sit datui triangulus A b c ,  &  data ratio re f tà  D e  ad e  f .

Explicatio quaefîti.

Oporteat reftam lineam ducere parallelum cum latere A C , qm triangu
lum a b c  diuidat, hoc modo yt pars trianguli yerfus b ,  ad reliquam par
tem earn habeat rationem quam d e  ad e f .

Conftru& io.

Diuidatur per t o .  prop. lib. 6 . Euclid, alterutrum latus B c  y  el b A, 
fitque b c  in g ,  hot modo yt b  G ,  ad G c  earn habeat rationem quam 
refta d e  ad e. F: lnpeniaturque per 13.  prop. lib. 6 . Euclid, media linea 
proportionalis inter b  g  &  b  C ,  fitque recta b  h  : ducaturque recta H  t  
parallela ipfi A C .

D  3 Dito
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NOTE.

I f  the point O had fallen in M , then the line FE would have been the required 
line without any other investigation. But if  the point O  had fallen in L, then 
the line F D  would have been the required line without any other investigation; 
and thus with the others.

Up to this point we have spoken about the division of rectilinear figures from 
a given point on a side of the latter. As we promised at the beginning, we shall 
now speak about the division of rectilinear figures towards a required part in 
a given ratio, viz. by a line parallel to a required side.

PROBLEM VI.

In a given triangle to draw a line, parallel to a required side of the triangle, 
which divides the triangle in a given ratio such that required parts are towards 
given vertices.

Given.

Let the triangle A BC  and the direct ratio of DE  to EF be given.

Required.

Let it be required to draw a line, parallel to the side AC, which divides the 
triangle A B C  in such' a way that the part of the triangle towards B  is to the 
remaining part in the same raSo as DE  to EF.

Construction.

By the 10th proposition of Euclid’s 6th book divide one of the sides BC  or 
B A  —  and let it be BC  in G  —  in such a way that BG  is to GC  in the same 
ratio as the line DE  to EF. And by the 13th proposition of Euclid’s 6th book 
find the mean proportional between BG  and BC, and let this be the line BH. 
And draw the line H I  parallel to the side AC.



30' PRO B LEM ATV M
Dico reBam lineam H i efie duBam parallelum cum latere A C, d'utiden- 
terri triangulum a b c  hoc modo, y t  pats trianguli yerfus B nempe trian - 
g«/«* i bh, ad reltquam partem nempe trapezium ACHI tam  ùaùeat 
rationem quam D E ad E E, y t  e ra  quxfitum.

Demonftratio.

A 7{eBa B C  trianguli
A B c  efÇ latus bomolegum 
cum b  h  triangté i  b  h ,  

cÿ b G ad reBam B c  
duplicatum earn balet ratio
nem quam ipja B g  ad re
Bam B H  per confiructionem 
Ergo per 20. prop. lib. 6 .

D • E . F. Euclia, y t  reBa. B G ad re*
Bam B C ,  f ic  tr iangulus  

1 B’H  ad triangulum A B C  
(  funt enim fimilia poligona)  E t  b  g  ad  b  c  per conßruBionem earn ba? 
bet rationem quam d  e  ad df: E r go y  t  d  E d  f  , fic triangulus 1 b  h  

triangulum k  b  c t &  per difiunÜam proportionem y t  reBa d e  ad 
rectam E F ,  fic  triangulus 1 b  h  ad trapezium A C H  1.

C onclufio .

Tg/rwr i» dato triangulo <&c. Quod erat faciendum.

B

cP % 0 ' B L E ¿ M A  VIL
Ind atotrap ezioreâam lin eam  ducereparallelam cum latere tra

p e z a  quaefíto quæ trapezium diuidatveifus partem quaefítam íécun*  
dum rationem datam.

NOTA.
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I  say that a line H I  has been drawn parallel to the side AC, dividing the 
triangle A B C  in such a way that the part o f the triangle towards B, viz. the 
triangle IB H , is to the remaining part, viz. the quadrangle A C H I, in the same 
ratio as DE  to EF; as was required.

Proof.

The line BC  o f the triangle A B C  is the side homologous to B H  o f the triangle 
IB H , and the line BG  is to the line BC  in the duplicate ratio of that o f the 
line BG  to the line BH , by the construction. Consequently, by the 20th propo
sition of Euclid’s 6th book, as the line BG  is to the line BC, so is the triangle 
IB H  to the triangle A BC  (fo r they are similar polygons). And by the construc
tion BG  is to BC  in the same ratio as DE  to DF. Consequently, as DE  is to DF, so 
is the triangle IB H  to the triangle ABC , and by the disjunct ratio: as the line 
D E  is to the line EF, so is the triangle IB H  to the quadrangle ACH I.

Conclusion.

Therefore, in a given triangle etc. W hich was to be performed.

PROBLEM VII.

In a given quadrangle to draw a line, parallel to a required side of the 
quadrangle, which divides the quadrangle in a given ratio such that required 
parts are towards given vertices.



G E O M E T  R 1 C O ft V M, LT B, I.  j |

N O T A .
0  muis linea retia f  araii, cum latere dimden s trapezium } tangit fm s  

limitibus duo latera eundem angulum trapc^ij continentia, aut à latere in 
angulum Uteri oppofitum cadit aut duo Utera tangit ipfius oppofita. lg itur  
quotiiam operatio in ipßs eßdiuerfa dahuntm duo exempla.

Explicado dad primi modi.

V hi linea diuïdens trapezium ladit in duo Utera eundem angulum 
continentia.

S it  datum trapezium  a  b  c  d  ,  &  data ratio E T  ad  F G.

E xplicatio quæfiti.
Oporteat retlam lineam ducere parallelum cum b ç  qua trapezium di- 

uidat hoc modo, y t  pars trapvfij Verjus a* ad reliquam partem, earn ba
bear rationem  ̂quam  e  p  ad  e g .

Conftru&io.

‘Difcribatur per 4 5 . prop, lib. 6. Euclid, paralhlogrammim i i i  K h 
¿ e q u a te  trapecio A B c  D,  jeeeturfy latus H i  i » M per \o.prop.lib. 6*
Euclid, hoc modo, y t  h  m  ad  M 1 earn habeat rationem quam Z f  ad  
F G, ducaturque M N  parallela ip (i H L, ducat urque D O parallela re tia  r%
B C: dejerihaturque per 2 5 . prop. lib. 6 . Euclid, triangulus A ^  CL «equa- /  ^
lis parallelogrammo n  N ,  &  ftmilis triangulo A o  D.

Dico retlam lineam p  parallela ni cum b  C efje du tlam ,  qua trape-  
yium  A B C D  diuidit boç modo ,  y t  pars trapefij yerfus k nempe tr ian 
gulus A P  Cp ad reliquam partem nempe retlilineum p b c d q . ,  eam ha
beat rationem quam e  F ad  r  G v t  erae quafitum.

D em on-
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NOTE.

Any line, parallel to a side, which divides a quadrangle, touches with its 
extremities two sides including the same angle of the quadrangle, or it falls 
from one side to the angle opposite to the side, or it connects two opposite sides 
of the quadrangle. Therefore, since the operation in the said cases is different, 
two examples will be given.

Given according to the first manner.

W here the line dividing the quadrangle connects two sides containing the 
same angle.

Let the quadrangle A BC D  and the ratio of EF to FG be given.

Required.

Let it be required to draw a line, parallel to BC, which divides the quadrangle 
in such a way that the part o f the quadrangle towards A  is to the remaining part 
in the same ratio as Ep  to FG.

Construction.

By the 45th proposition of Euclid’s 1st book construct the parallelogram 
H IK L, equal to the .quadrangle ABCD , and by the 10th proposition of Euclid’s 
6th book cut the side H I  at Aí, in such a way that H M  is to M I  in the same 
ratio as EF to FG. And draw AIN parallel to the side H L, and draw DO  parallel 
to the line BC. And by the 25th proposition of Euclid’s 6th book construct the 
triangle APQ , equal to the parallelogram H N  and similar to the triangle AO D .

I say that a line PQ has been drawn, parallel to BC, which divides the quadrangle 
A BC D  in such a way that the part of the quadrangle towards A , viz. the triangle 
APQ, is to the remaining part, viz. the rectilinear figure PBCDQ, in the same 
ratio as EF to FG; as was required.



3» H O B t E M A T V M
Demonftratio.

VpE C

A P O B ^  E I  W  F 8
fie h M ad mi  per 
conïfructionem , &yt 
H  M ad M i  fie parai» 
lelogrammum H N ad  
parallelogram mu m.k 
per i. prop. lib. 6 . 
Euclid. Ergo w e e  
ad s  g  fie paraUelo- 
gratiímum H  n  , ad 
parallelogramma m  k ,  
&  triangulus a p q .  
(equalis efl parallelo
gramma h N per eon- 
firuetionem : Quare
(quia totum trapezium  
A B C  D  äquale e f£  
ton parallelogramma 
H  K  per conftrufltio ■

nem) reBilineum p b  C  d  q .  eequale efi parallelogramma m k : Ergo
y t  b F ad F G ,  fie triangulus A p  Q_ad rectilineum p  b  C  D  Q¿  E fi 
praeterea p  q _ parallela ipfi o  d  per conifjuctionem , ¿r  o  D  parallela cum 
B c  per conftructionem: Quare per 30. prop. lib. I. p
parallela ipfi b  c .

C onclufio.

Jgitur in dato trapecio recta linea dubia eft tire. Quod er at faciendum.

N O T A .
S i in hoc ejemplo rebla p <\jcaderet à latere in angulum lateri oppofitum, 

tunc
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Proof.

As EF is to FG, so is H M  to M I, by the coi struction, and as H M  is to MI, 
so is the parallelogram H N  to the parallelogram M K , by the 1st proposition of 
Euclid’s 6th book. Consequently, as EF is to FG, so is the parallelogram H N  to 
the parallelogram M K . And the triangle APQ  is equal to the parallelogram H N  
by the construction. Therefore (because the whole quadrangle A BC D  is equal 
to the whole parallelogram H K , by the construction) the rectilinear figure 
PBCDQ  is equal to the parallelogram M K . Consequently, as EF is to FG, so 
is the triangle APQ  to the rectilinear figure PBCDQ. Moreover PQ is parallel 
to O D  by the construction and OD  parallel to BC  by the construction. There
fore, by the 30th proposition of Euclid’s 1st book, PQ is parallel to BC.

Conclusion.

Therefore, in a given quadrangle a line has been drawn etc. W hich was to be 
performed.

N O TE.

If  in this example the line PQ fell from one side to the angle opposite to this
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tune retía o d eßet recta qua ft  ta ,  quare operado e adem eßet y t  fupra.

Explicado dad iecundi modi.

Vbi lined ¿widens trapezium cadit in duo latera trapeeßtj oppoßta.

S it da cum trapezium  A b c  D &  data ratio retia e t  ad  f g .

Explicatio quæiîti.
0 por teat rectum lineam dttcere parallelum cum A B,  qua trapezium 

A B C  D diuidat, hoc modo y t  pars traperij yerjus D  C ,  adreliquampar
tem , earn habeat rationem quam E  F ad F G.

Conftruâio.

Troducantur ta trapeÿj latera qua concurrere poßunt, quod per 5. 
poßulatum hb. I . Euclid, in omni trapecio eß poßibile/ßnt£  latera A D &  
B C ,  qux produtlß' concur rant in H :  deferibatur deinde per 45. prop i 
lib. i .  Euclid, parallelogrammum I K L M  aquale triangulo H C D ,  &  
parallelogrammum k n o l  aquale trapecio A b c  d ,  diuidaturque K N  
in  p per so.prop.lib.6. Euclid, hoc modo> y t  k b  ad  p  n  earn babeat ra
tionem quam EE ad E G, ducaturque p  Q j  Diuidatur deinde triangulum 
A H b per pracedens 6. Troblem. recta R s  parallela ipfi a  b  ([qua in hoc 
exempla cadit in duo latera trapeßtj oppoßta)  hoc modo y t  triangulus r h s ,  
ad trapezium  A B s  R earn habeat rationem quam 1 p ad P N„

D  ico retlam lineam R S parallelum cum A b eße dutlam ,  qua trape
zium  ' A b c d  diuidit,  hoc modo, y t  pars trapeyij y  erßu  D c  nempe tra
pezium d  k  s c ,  ad reliquam partem nempe trapezium R. A b  s,  earn ha
beat rationem quàm E i  ad p G  y  t. erat qutefttum.

E Demon
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side, then the line OD  would be the required line; therefore the operation would 
be the same as above.

Given according to the second manner.

W here the line dividing the quadrangle connects two opposite sides of the 
quadrangle.

Let the quadrangle A BC D  and the direct ratio o f EF to FG  be given.

Required.

Let it be required to draw a line, parallel to A B , which divides the quadrangle 
A BC D  in such a way that the part of the quadrangle towards DC  is to the re
maining part in the same ratio as EF to FG.

Construction.

Produce those sides of the quadrangle which can meet, which by the 5th 
postulate of Euclid’s 1st book is possible in every quadrangle, and let it be the 
sides A D  and BC  which, when produced, meet in H . Subsequently, by the 45th 
proposition of Euclid’s 1st book, construct a parallelogram IK LM , equal to the 
triangle HCD, and a parallelogram K N O L, equal to the quadrangle ABCD. 
And, by the 10th proposition of Euclid’s 6th book, divide K N  at P, in such a 
way that KP  is to P N  in the same ratio as EF to FG, and draw PQ. Subse
quently, by the preceding 6th Problem, divide the triangle A H B  by the line RS 
parallel to A B  (which in this example connects two opposite sides o f the quadrangle) 
in such a way that the triangle R H S  is to the quadrangle ABSR  in the same ratio 
as IP  to PN.

I say that a line RS has been drawn, parallel to A B , which divides the quadrangle 
ABC D  in such a way that the part of the quadrangle towards DC, viz. the 
quadrangle DRSC, is to the remaining part, viz. the quadrangle RABS, in the 
same ratio as EF to FG\ as was required. •



P R O B L E M A T V M

Demonftratio.

E F C

i  «  p

M L  CL

Triangulus R H S «equa
lis eß parallelogramma i Q_ 
&  triangulus D h  C  «equa
lis efi parallelogramma i l  
per confiructionem : Quare 
per 3. Axiom a lib. i. Eue. 
trapezium d r  s c  aquale' 
eß parallelogramma K Qj: 
E t  per conjequens par alle- 
logrammu p o aquale efi 
trape^to x a b s  (nam pa
rallelogramma K o aqua
le eP£ per tonßrutticntm  
trapecio d a b  c )  paral
lelogrammum .autem k CL 
ad parallelogrammum p o 
earn babekt rationem per 
tonfiru&ionem quam E F 
ad f  g  •• Ergo trapodum 
DKSC ad trapezium  
XABS earn babekt ratio
nem quam E E ad v G.
E t£  praterea R s parais 
leia tpß A b per eonf^ru- 
fliowm.

dum.

Concluiîo.
Jgitur in dato trapezia retia linea duUa efi «¡re» Quod erae faden-

N O T  A.
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Proof.

The triangle RH S  is equal to the parallelogram IQ , and the triangle DHC  
is equal to the parallelogram IL  by the construction. Therefore, by the 3rd Axiom 
of Euclid’s 1st book, the quadrangle DRSC  is equal to the parallelogram KQ. 
And in consequence the parallelogram PO is equal to the quadrangle RABS  (for 
the parallelogram KO  is equal, by the construction, to the quadrangle D  A B C ). 
Now the parallelogram K Q  is to the parallelogram PO in the same ratio, by the 
construction, as EF to FG. Accordingly, the quadrangle DRSC  is to the quadrangle 
R AB S  in the same ratio as EF to FG. Moreover RS  is parallel to A B  by the con
struction.

Conclusion.

Therefore, in a given quadrangle a line has been drawn etc. W hich was to be 
performed.
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N O T A .
S t quaßtum fu tjfet, reBam lineam fecantem trapezium ducere par alle* 

lam cum d  c ,  dejcribendus fuifjet per 2 y.prop. lib. 6 ,  Euclid, triangu
lus h t  V aequalis parallelogramma 1 Q^t &  fim ilit triangulo h o c ,  de- 
monflrareturji y t  jupra trapezium d t v C ,  ad trapezium t a b v  earn 
habere rationem quam E F ad s  g .  S i yero illa linea fuißet ducenda pa
rallela cum d  A y d  cum c  b ,  tur.c effent latera a b C t d c  producenda 
yerjws partes c  B,  &  appoßtiu triangulus qudis esß h d c  tjjct ad pars 
tem trape^ij yerßa  c  B,  quare operado e)c ea parte eadem ejíet y t  Jupra*

T ' H O ï ï L ê é M J  VIII.
In dato quocunque reétilineo reâam  lineam ducere parallelam 

cùm latere re¿tiiinei qu^fito, quæ reâilineum  diuidat verfus partem
quæfitam fecundum rationem datam. 

E xplicado dati.
S  it datum reBïïmeum a b  c  d e e g , ú * data ratio reÜa m  ad 1 K«

Explicatio quæfiti.

Oporteat reflam lineam ducere parallelam cum A b ,  qua reÜilmeum 
A B C  D  e  E G diuidatt  koe modo y t  pars reBilinei y  er [tu e ,  ad reliquam 

partem earn habeat rationem quam H i  ad ík.

Conftru&io.
Troducantur F E Ú “ C  D  concurrentes ad l - , deferibaturjueper 4 5 .prop. 

Kb. i. Euclid, parallelogrammum M N O f  aquale triangulo l e d ,  &  
fimiliter parallelogrammum N  Q J t  o aquale reftißneo A B C D E f G : di-  
ttidaturque n  Q jn  s per io.prop. lib .6. Euclid, hoc modo y t  Si s ad $ 
earn habeat rationem quam H 1 ad 1 k : ducaturj} s T parallela cum M p 
ducat m  que re fia f  v parallela cum A B, dejcribatur deinde per 2$. prop.

E z  lib.
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NOTE.

If  it had been required to draw a line intersecting a quadrangle, parallel to 
DC, by the 25th proposition of Euclid’s 6th book a triangle H T V , equal to the 
parallelogram IQ  and similar to the triangle HDC, would have had to be con
structed and it will then be proved as above that the quadrangle D T V C  is to the - 
quadrangle T A B V  in the same ratio as EF to FG. But if the said line had had 
to be drawn parallel to D A  or to CB, then the sides A B  and DC  would have to 
be produced towards the parts C and B, and a triangle such as H D C  would have 
to be added to the part of the quadrangle towards CB\ therefore the operation 
from this part would be the same as above.

PROBLEM VIII.

In any given rectilinear figure to draw a line, parallel to a required side of 
the figure, which divides the figure in a given ratio such that required parts 
are towards given vertices.

Given.

■ Let the rectilinear figure ABCDEFG  and the direct ratio of H I to IK  be given.

Required.

Let it be required to draw a line, parallel to A B , which divides the rectilinear 
figure ABCDEFG  in such a way that the part of the figure towards E is to the 
remaining part in the same ratio as H I  to IK .

Construction.

Produce FE and CD  until they meet at L\ and by the 45th proposition of 
Euclid’s 1st book construct the parallelogram M N O P, equal to the triangle LED, 
and similarly the parallelogram N Q R O , equal to the rectilinear figure ABCDEFG. 
And divide N g  at S, by the 10th proposition of Euclid’s 6th book, in such a 
way that N S  is to SQ  in the same ratio as H I  to IK . And draw ST  parallel to 
MP, and draw the line FV  parallel to AB. Subsequently, by the 25th proposition
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fib. 6 . Euclid, triangulus l x y  aqualfi parallelogramma m t  &  fm llis  
triangulo l f v ,

Dico rectum lineam x  Y eße ductam parallelam cum a  b,  diuidentem 
reBilineum datum a b c d e f g ,  hoc modo, y t  pars reBilinei yerfm  E,  
nempe trapezium x  y d  e ,  adrelie¡uam partem nempe reBilineum x i g a b  
C  y,  earn habeat rationem quam h i W i k i v  erat quefitum.

Demonftratio.
E

M N S

S O  T

D iftin ft. i .

Triangulum 
LXY equalis 
ef£ parallelo
gramma M T ,  
Or triangulus 
L E D  equa
lis eß paralle- 
logramo m o  
per confuí u- 
Üionem}quare 
per 3. arioma 
lib i i . Euclid, 
trapezium x 
Y D E «qua
le eß paralle
logramma N T.

D ift in â . z %

ReBilineum 
A B  C D E  F 
G  «quak eß 
paralklogra-

mo
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of Euclid’s 6th book, construct the triangle L X Y , equal to the parallelogram M T  
and similar to the triangle LFV.

I say that a line X Y  has been drawn, parallel to AB, dividing the given 
rectilinear figure ABCDEFG  in such a way that the part of the rectilinear figure 
towards E, viz. the quadrangle X Y D E , is to the remaining part, viz. the recti
linear figure X F G A B C Y, in the same ratio as H I  to IK ; as was required.

Proof.

Section 1.

The triangle L X Y  is equal to the parallelogram M T, and the triangle LED  
is equal to the parallelogram M O  by the construction; therefore, by the 3rd 
axiom of Euclid’s 1st book, the quadrangle X Y D E  is equal to the parallelogram 
N T .

Section 2 .

The rectilinear figure ABCDEFG  is equal to the parallelogram N R  by the

i
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tno N R  per conßruBionem, & trapezium x  Y D E aquale eß Parallelo
gramm N T  per primam diftinBionem, quare per tertium axioma üb» i . 
Euclid. reÜiltneum x  F G  A B C Y aquale eß parallelogramma s R .

Diftinâio 3.
f o  H i  ad i  K ,  fie  N s ad  s Q^per conßruBionem,  &  per i .  prop, 

lib. 6 .  Euclid. y treB a  a s  ad s Q^, fie parallelogrammum N T  ad parai* 
lelogrammum s R - Er g o  y  t  H i, ad i m fie parallelogrammum h t  ad pa* 
ralielogrammum S R.  Tarallelogrammum autem N T  aquale eïf, trapecio 
X Y D E  per i .  dißinUionem &  parallelogrammum s R aquale efireBilitm  
x  F g  A b c  Y per fecundum diïfinSlionem: Ergo y t  H i  ad  i  k ,  fie tra
pezium  X Y D E  a d  reütlineum x  F G A b c  y .  E ß  praterea linea reÜa 
x  y  parallela ipfi f  V, &  F V parallela ipft A b per conßruBionem-. Quare 
per 3 0 . prop- hb. t .  Euclid, x  y  eß parallela ipfi a b .

C onclu fîo .
Igitur in doto rectilíneo re fia linea duila eß parallela cum&c. Quod erae

N O T A .
S i terminus y  reBa x  y  coder et in latus e  d ,  operatio tune foret fact« 

lior,yt exprtmo exemplo precedent is feptimi problematic facile colligi pote fit 
nam opus non effet triangulum e l d  conïfjuere. Si yero terminus antedi- 
Bus caderet in b  c  aut alias (quody arifi modts contingere potefl) tum opera
tio e \  antecedentibus effet colleBu facilis.

Primi Iibii finis. 

E  3
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construction, and the quadrangle X Y D E  is equal to the parallelogram N T  by the 
first section; therefore, by the third axiom of Euclid’s 1st book, the rectilinear 
figure X F G A B C Y  is equal to the parallelogram SR.

Section 3.

As H I  is to IK , so is N S  to SQ  by the construction, and, by the 1st proposition 
o f Euclid’s 6th book, as the line N S  is to SQ, so is the parallelogram .N T to the 
parallelogram SR. Consequently, as H I  is to IK , so is the parallelogram N T  to 
the parallelogram SR. Now the parallelogram N T  is equal to the quadrangle 
X Y D E  by the 1st section, and the parallelogram SR  is equal to the rectilinear 
figure X F G A B C Y  by the second section. Accordingly, as H I  is to IK , so is the 
quadrangle Y X D E  to the rectilinear figure X F G A B C Y . Moreover, the line X Y  
is parallel to FV, and FV  is parallel to A B  by the construction. Therefore, by the 
30th proposition of Euclid’s 1st book, X Y  is parallel to AB.

Conclusion.

Therefore, in a given rectilinear figure a line has been drawn, parallel to etc. 
W hich was to be performed.

N O TE.

I f  the extremity Y  of the line X Y  fell on the side ED, then the operation 
woiild have been easier, as can readily be inferred from the first example of the 
preceding seventh problem, for it would not then be necessary to construct the 
triangle ELD. But if the aforesaid extremity fell on BC  or somewhere else (which 
may happen in various ways), then the operation would easily be inferred from 
the preceding constructions.

EN D  OF TH E FIRST BOOK.



33 P R O  B L É M A T V M

L I B E R  S E C V N D V S
D E  C O  N  T  I N  V AE Q _V  A N  T  I  T  A T  I S

regula Falfi.

Q u id  fît regula Falfi.

O v o  n i  a m  geometriam (quam bremter fieramm nos editum)  
in \htbcdnm Arithmetica methodo fimilem digefimtu (quod na- 
— -tural/4 ordo yidetur requirere propter magnum tonvenientiam 

continua &difiontinua quantitatü yhi quodcunque genu* magnitudims , yt 
funt linea,(uperficies, cor pm, per quatuor fitcies, y t Sidditionem, Subtraüïo- 
nem fbAtdtiplicationem & Diuifionem ,pratereaper regulast y t proportionum 
&c. traïlahimui)  offerehat f i  quoque ex ordine Problema quoddam,  yhi per 
falfam pofitiottem yeram jolutionem petitam Geometricè inveniremm : Quare 
y t continua & dijcontinua quantitatum cotreffiondentiam tanto manifeßuu 
redderemua (nam yulgarü quadamregulain ¿krithmetica habetur qua regu
la Falfi dicitur)  Regulum Falfi continua quantitatts nominauimus, non quod 
faljitm docet, fed quia per faljam pofitiottem pervenitur ad cognitionem yeri.

Vtiliras huitu regula inter alia bac eft ,  Quodeam quaß quoddam generale 
!Problema citarepoßmus, qmttes alicuiia occulta magnitudinis quantitatem 
& formant opercepretium erit invenire, id enim iubebitur tantum per regulum 
Falfi expedirt. Jtaque fape non opta erit in Troblematum conîfrufttonibua 
quarundam occultarum magnitudinum inventionem copiofita dejcribere_¿.

T  $  L ê M  A.
Ex datæ lineae explicata tantum qualitate, fuperficiem dèfcribere 

aequalem & iimilem fuperfîciei in qua ipía lineaexiftit.

N O T A .
S enfin Problema fis efi de fuperficielw Geemetritts ,  hoc efi,  de iji

qua
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SECOND BOOK 
O F TH E REG U LA F ALSI OF CON TINU OU S QUANTITY.

W hat the Regula Falsi Is.

Since we have arranged geometry (which we shortly hope to publish) in a 
M ethod similar to the method of Arithmetic * ) (which the natural order of 
things seems to require because of the great agreement between continuous and 
discontinuous quantities, where we shall deal with any kind of magnitude, such 
as a line, a plane figure, a solid, by the four operations, viz. Addition, Sub
traction, Multiplication, and Division, and also by niles, viz. of proportions, etc.), 
a certain Problem presented itself also in due time, where by a false position we 
could find by Geometrical means the true solution sought. Therefore, in order 
to render the correspondence between continuous and discontinuous quantities 
the more evident (fo r in Arithmetic there is a certain common rule which is 
called regula falsi), we have called it the Regula Falsi of a continuous quantity, 
not because it teaches false things, but because knowledge of true things is ar
rived at by a false position.

The usefulness o f this rule is, inter alia, that we can cite it as a general 
Problem whenever it is worth while to find the quantity and form of some un
known magnitude, for it will be prescribed to find this out only by the regula 
falsi. And thus it will frequently not be necessary in the constructions of Problems 
to describe the finding of unknown magnitudes more fully.

PROBLEM.

If  only the kind of line is given, to construct a figure equal and similar to 
the figure in which said line occurs.

N O TE .

T he meaning of the Problem relates to Geometrical figures, i.e. such as can

') See Introduction to the Meetdaet.
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fu á  Geometrica quadam lege deferibi pçfiunt.

Exemplum primum.
Explicatio dati.

S it data retia A, linea cuiufdam occulti aquilaten triangula talis y t  ß  linea 
equalisperptndiculari ab ángulo in medium oppofitilateris Jecetur à latere , &  
reliquo addatur retia equalis retia d centro triangula in medium latens* 
Summa Additions f i t  ipfa A . •

Explicatio quæiîti.
Oporteat ex huiufmodi linea A e xplieata qualitate, aquilaterum triangulum 

defcrtbere,aqualem equilátero occulta in quo exifiit a.

C o n ftru ä io .
Fingamtu ( y t  f i t  in regula Falfi Arithmetic*) quafitum «fie inventum,  

deferibaturque aquilaierus triangulus quicunque B C d ( fe d , quamvts de- 
menßratio in omnibus eß eadem ,  tarnen propter oculorum &  manuum erro* 
rem ,  certior euadet operatio ft pofitiua figura fum atur femper maior quam 
data occulta) quafi eßet aquilaterum quafitum, fiatque operatió m eo fe -  . 
cundum quaßionem Jupra adbibttam hoc modo % Ducatur perpendicularis 
B E ,  &  retia F G d centro triannuli f  in medium lateris B c,feceturq} d ia * 
tere e  d retia c  u  aequalis ipfi b et (itque reliquum h o , cui addatur retia 
D i aequalis retia F G : Igiturfipofitio fuifjet Tera, retia h i equalis efiet ipfi 
A: Sed ei inequalis &  maior efi, ergo faifa  eft: Quare nunc yera pofitio in- 
y emenda erit hoc modo : Inveniatur quarta linea proportionalis per 12. prop. 
lib. 6 . Euclid. Quarum prima H1 fecunda latus quodlibet triangula pofiti y t  
B c ,  tertia retia A fitque quarta K L,  ex qua conftruatur aquilaterum 
triangulum l e m,

Dico ex linea A eoplicata qualitate,  aquilaterum triangulum lk m  
ejfe defcriptum , aqualem occulto equilátero triangulo in quo retia a  e'kifiit 
y t  eras quafitum.

Præ-
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be constructed by means of some Geometrical law.

FIRST EXAMPLE.

Given.

Let a line A  be given, a line of some unknown equilateral triangle, such that 
if a line equal to the perpendicular from an angle to the mid-point of the 
opposite side be cut o ff from a side, and to the rest be added a line equal 
to the line from the centre of the triangle to the mid-point of a side, the Sum 
Total of the Addition shall be the said line A.

Required.

Let it be required, if only the kind of such a line A  is given, to construct an 
equilateral triangle equal to the unknown equilateral triangle in which A  occurs.

Construction.

Imagine (as is done in the Arithmetical regula Falsi) that what is required 
has been found, and construct any equilateral triangle BCD  (but, though the 
proof is the same in all cases, nevertheless because of errors of eyes and hands 
the operation turns out more certain if the figure assumed is always taken larger 
than the unknown figure) as if it were the required equilateral triangle, and 
perform the operation in this triangle according to the problem set above, in 
the following way: Draw the perpendicular BE, and the line FG from the centre 
of the triangle F to the mid-point of the side BC, and from the side CD  cut 
o ff the line CH, equal to the said BE, and let the rest be H D , to which add 
the line D l  equal to the line FG. Therefore, if the position were true, the line 
H I  would be equal to A . But it is unequal thereto and larger; consequently it 
is also false. And therefore the true position will have to be found in the follow
ing way. By the 12th proposition of Euclid’s 6th book find the fourth pro
portional, the first term being H I, the second the side of any assumed triangle, 
viz. BC, the third the line A , and let the fourth be KL, in accordance with which 
construct the equilateral triangle LKM .

I say that, if the kind óf the line A  is given, an equilateral triangle L K M  
has been constructed, equal to the unknown equilateral triangle in which the 
line A  occurs; as was required.
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B

A C E H  D  1 K  M Q . M  R

Præparatio demonftrationis.
Ducatur perpendicularis l  N ,  &  reBa o  p  à centro o  in medium la

tens L K ,  appliceturque intervallum, perpendicularis l n  i  k  in reBam 
K Mt fit que k q ^addaturque in direüum ipfius Q j n  rcEîa m r  equalis 
ipfi O P .

Demonftratio.

Vt H i  a i  B C  f i t  A ad k  L  per conßruBionem : Similiter yt H t  ad 
B C  fie  Q^R ad K L  y  t colltgitur e \ 4. prop. hb. 6 . Euclid. Jgitur A &  
q_r ad eandem K L eandem hahent rationem t quare junt inter je equates 
per 9. prop. ltb.$. Euclid. Et proinde funt aquale s homologa linea. Sed aque
les homologa Itnea exijluntin aqualibus & fimilibus fi guns t Ergo aquilate
rum L K M  equalis e ß  occulto equilátero in quo exijtu reíla A ,

Conclufío.
Jgitur fo date linea eoplicata tantum &c. Quod erat faciendum.

Exemplum fecundum.
Explicatio dati.

Sit data recta A, linea cuiufdam occulti quadrati talis, y t (ilinea equa* 
lis latert ipfius quadrati (ecetur à diagonali, reliquum fit ip fa A.

E xpli-
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Preparation of the Proof.

Draw the perpendicular L N , and the line OP from the centre O to the mid
point of the side L K , and mark o ff the length of the perpendicular L N  from K  
on the line K M , and let this be KQ; and produce Q M  to R  so that the line M R  
is equal to OP.

Proof.

As H I  is to BC, so is A  to K L  by the construction. Similarly, as H I  is to BC, 
so is Q R  to KL, as is inferred from the 4th proposition of Euclid’s 6th book. 
Therefore A  and Q R  are to the same K L  in the same ratio; consequently they 
are equal to one another by the 9th proposition of Euclid’s 5th book. And 
accordingly they are equal homologous lines. But equal homologous lines occur 
in equal and similar figures. Consequently the equilateral triangle L K M  is equal 
to the unknown equilateral triangle in which the line A  occurs.

Conclusion.

Therefore, if only the kind of line is given, etc. W hich was to be performed.

SECOND EXAMPLE. .

Given.

Let a line A  be given, a line of some unknown square such that if a line 
equal to the side of said square be cut o ff from a diagonal, the rest shall be the 
said line A .
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Explicatio quælîti.

0 port eat c \ huiufmodi linea a explicata qualitate, quadratum defcrihere, 
agúale quadrata ccculto in quo A exiftiu

C on ftru d io .

Fingamus quafitum efe inventum, defcribaturque quadratum quodcun- 
que B C D E quafi cßet quadratum quafitum, opereturque in eo fecundum 
quaßionem J'upm adbilitam, hoc modo: Ducatur eins diagonalis E C ,  à qua 
Jecetur reña E F aquahs Uteri E D,  fit que reliquum F C:  Jgiturfi pofitio 
fuif jet y  er a reña F c  aqualis efiettpjt A, fed ei inaqualis & maior e ft, 
ergo pofitioefl faifa , quare nunc yera pofitio invenienda erit hoc modo \Jn- 
yeniatur quarta linca proportionalis per n.propjib.6. Euclid, quarumpri
ma F c ,  fecunda e  d , tertia A, fitque quarta g  h ,  ex qua conF£ruatur 
quadratum i  k  H  G .

Dico ex linea a  explicata qualitate,quadratum i k h g  inventumeße¡ 
aquale occulto quadrata in quo A exißtt y t erat quafitum.

B C

A T 1 
/

D GE

Præparatio demonftrationis.
Ducatur diagonalis G k ,  appliceturque imer vallum g  h  à  g  in re-  

ñam  G K  ad L.

F Demon-
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Required.

Let it be required, if only the kind of such a line A  is given, to construct a 
square equal to the unknown square in which A  occurs.

I
Construction.

Imagine that what is required has been found, and construct any square 
BCDE as if it were the required square, and perform the operation in this square 
according to the problem set above, in the following way: Draw a diagonal 
EC of this square, from which cut off the line EF equal to the side ED, and let 
the rest be FC: Therefore, if the position were true, the line FC would be equal 
to A , but it is unequal thereto and larger. Consequently the position is false; 
therefore now the true position will have to be found in the following way. 
By the 12th proposition of Euclid’s 6th book, find we fourth proportional, the 
first term being FC, the second ED, the third A , and let the fourth be GH, in 
accordance with which construct the square 1KHG.

I say that, if the kind of the line A  is given, a square IK H G  has been found, 
equal to the unknown square in which A  occurs; as was required.

Preparation o f the Proof.

Draw the diagonal G K  and mark o ff the length G H  from G  on the line 
G K  to L.



4 ft P R O B L E M A T V M

Demonftratio.

F t  F C ad  E D ,  fie  A ad  G H  per conßruBionem. Similiter y t  
F C  ad E D f c i, k  ad G  H, y t  colligitur ex 4 . prop. lib. 6 .  Euclid. / g i 
ft«' K &  E K  ad eandem G H eandem baient rationem, quare fun t inter fe 
aquales per 9. prop. Ul. 5 . Euclid. E t  proir.de funt aquales homologa linea ,  
fed aquales homologa linea exißunt in aqualibus &  fim ilibm  ß g u ris , ergo 
quadratum i  k  H g  aquale e i f  occulto quadrata in quo exißit refta A.

C onclufîo.

Jgitur f o  linea explicata tantum &  c. Quod erat faciendum.

Exemplum tertium.
Explicatio dati.

S it data recta a  linea perpendicularis cuiufdam occulti pentagons aqui
laten &  xqutanguli, a ï  ángulo in medium ipfus ogpofti latens.

Explicatio qusiici.
Oporteat ex  ciufmodi linea A  explicara qualitate pentagonum defcribere,  

aquale eß fimile pentágono occulto in quo A ex iß it.

Conftru&io.

Fingamm quafitum efe inventum dcfcribatnrque pentagonum b C D . e f  
quodcunque, quafi e fe t pentagonum quxfeum : Opereturque in eo fecundum 
petitionem aahibitam, hoc modo; Ducatur retia b G a B in medium op- 
pofiti lateris E d  . Jgitur f i  poßtio ejjet y  er a retia b g  aqualis efet ipß  
A , fed ei inequalis &  maior e f f ,  ergo illa poßtio eß F aifa ,  quare nunc 
yera poßtio invenienda erit hoc modo. Jnveniatur quarta linea proportion 
nalis per 12. prop, lib»6. Euclid. Quarum prima B g  ,  fecunda b c ,  ter
tia  A,  fitque quarta H  i ,  à qua conßruatur pentagonum H  i  K L M.
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Proof.

As FC is to ED, so is A  to G H  by the construction. Similarly, as FC is to ED, 
so is L K  to GH, as is inferred from the' 4th proposition of Euclid’s 6th book. 
Therefore A  and L K  are to the same G H  in the same ratio; consequently they 
are equal to one another by the 9th proposition of Euclid’s 5th book. And 
accordingly they are equal homologous lines; but equal homologous lines occur 
in equal and similar figures, consequently the square IK H G  is equal to the un
known square in which the line A  occurs.

Conclusion.

Therefore, if only the kind of line is given, etc. W hich was to be performed.

TH IR D  EXAMPLE.

Given.

Let the line A  be given, a perpendicular line of any unknown equilateral 
and equiangular pentagon, from an angle to the mid-point of the opposite side 
thereof.

Required.

Let it be required, if the kind of such a line A  is given, to construct a pentagon 
equal and similar to the unknown pentagon in which A  occurs.

Construction.

Imagine that what is required has been found, and construct any pentagon 
BCDEF  as if it were the required pentagon. And perform the operation in this 
pentagon according to the problem set, in the following way: Draw the line BG  
from B  to the mid-point of the opposite side ED. Therefore, if the position were 
true, the line BG  would be equal to A . But it is unequal thereto and larger, 
consequently the position is false; therefore the true position will now have 
to be found in the following way. By the 12th proposition of Euclid’s 6th book, 
find the fourth proportional, the first term being BG, the second BC, the third 
A , and let the fourth be H I, in accordance with which construct the pentagon 
H IK LM .

I say that, if the kind of the line A  is given, the pentagon H IK LM  has been 
constructed, equal and similar to the unknown pentagon in which A  occurs; 
as was required.

s
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D ico út linea a eoplicata • qualitate pentagonum h i k l m  dtjcri- 

pttim efe,  aquale & [¡mile occulto pentágono in quo A eYßit Kt erat qua
fitum.

B

a m »

E G D L  K

Demonftratio.

Vemonßmtio eit primo & fecundo exemple efi manijcfta.

‘ Concíaíío.
îgitur út linea eoplicata tantum &c. Quod erat faciendum.

Exemplum quartum.

E xplicatio dati.
S it data reÜa A, linea cuiujdam occulti reftilinij fimilis nSlilineo 

B C d e f ,  ita yt linea /equalis occulti reSlilinei. homologa linea cum _B C ,  
feSla ab occulti reSlilinei homologa linea cum F C ,  Gt relique addita ocal
li reSlilinei homologa linea cum f  £ ,  fit in direSlum ynius linea ipfa data 
linea a .

F z Expli-
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Proof.

The proof is evident from the first and the second example.

Conclusion.

Therefore, if only the kind of a line is given, etc. W hich was to be performed.

FOURTH EXAMPLE.

Given.

Let a line A  be given, a line of some unknown rectilinear figure similar to 
the rectilinear figure BCDEF, such that if the line equal to the line of the un
known figure that is homologous to BC  be cut off from the line of the unknown 
figure that is homologous to FC, and the line of the unknown figure that ís 
homologous to FE be added to the rest, the said given line A  shall lie on one 
and the same line.
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Explicatio quicfiti.

Oporteat ex hviufmoii linex k explicata qualitate reBilineum defcribere, 
aquale & fimile [militerque pofitum reBdïneo occulto in quo A êXtffyt.

Conftruâio.

Fingamut quafitum effe inventum atque ip [um datum reBilineum 
B C d  e  F eße pnitum reBilineum : Opereturque in eo fecundum petitio* 
nem fupra eXbibitam hoc modo : Secetur à reBa c  F reBa c  G  ¿equalis 
reBa c  B,  [que reîiquum f g ,  cui in direBum addatur reBa F H ¿equalis 
retia r  e .  Jgitur [i poßtio eßet y  er a reBa h  g  aqualis effet ipfi A fed 
illi inequalis & maior eß ,  ergo poßtio erat Faifa: Quare nunc y  er a po
ßtio invenienda erit hoc modo : lnveniatur quarta linea proportionalis per 
J2.prop.lib, 6. Euclid, quarum prima H G , fecunda e d , tertia kf fitque 
quarta í k , i  qua y t homologa linea cum E D conßruatur per 18.  prop, 
lib.6. Euclid, reBilineum l m n k i ,  fimilefimiliterquepofitum reÜtlineo 
B C D E F ,

Dico ex linea A eoplicata qualitate reBilineum l m n k i  eße de- 
fcriptum aquale &  fimile fimiliterque pofitum reftilineo occulto in quo a  ex» 
ißit y t  erat quafitum.

E

E D I

Demon-
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Required.

Let it be required, if the kind of such a line A  is given, to construct a rectilinear 
figure equal and similar and similarly placed to the unknown rectilinear figure 
in which A  occurs.

Construction.

Imagine that what is required has been found, and that the said given recti
linear figure BCDEF  is the required rectilinear figure. And perform the oper
ation in this figure, according to the problem set above, in the following way: 
From the line CF cut o ff the line CG equal to the line CB, and let the rest be 
FG, and produce FG  so that the line FH  is equal to the line FE. Therefore, if 
the position were true, the line H G  would be equal to A . But it is unequal there
to and larger, consequently the position was false. Therefore the true position 
will now have to be found in the following way. By the 12th proposition of 
Euclid’s 6th book, find the fourth proportional, the first term being H G , the 
second ED, the third A , and let the fourth be IK , in accordance with which, 
as being the line homologous to ED, construct by the 18th proposition of Euclid’s 
6th book the rectilinear figure L M N K I, similar and similarly placed to the recti
linear figure BCDEF.

I say that, if  the kind of the line A  is given, the rectilinear figure L M N K I  
has been constructed, equal and similar and similarly placed to the unknown 
rectilinear figure in which A  occurs; as was required.
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Demonilratio.

Demonßratio ex demonßratione primi &  fecundi exempli eß manifeßa.

Conclufio«

lgitur ex linea tantum explicata aqualitate & c. Quod erat facien
dum.

Varia poßent per bant régulant defcribi exempla tam in folidis quàm 
in planis,  y t  in quadrato W pentagona, maximus aquilaterus triangulus, 
aut in quocunqm regulari polígono ,  maximum quodcunque regulare poli- 
gonum , Similiter &  minimum cuitu anguli tangant latera circimfcripti. 
&c. Sed cum regula fenfus «V pracedentibus quatuor, ¡otis yideatur 
¿^plicatus,  commendamus reliqua qutbus illa Geometrica ¡feculationes 
erm t tordi.

Secundi Libri
F I N I S .

F i
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Proof.

The proof is evident from the proof of the first and the second example.

Conclusion.

Therefore, if  only the kind of a line is given, etc. W hich was to be performed.

By this rule various examples might be constructed, both in solid and in plane 
figures, e.g. in a square or a pentagon the greatest equilateral triangle, or in any 
regular polygon any greatest regular polygon. Similarly also the smallest figure 
whose angles touch the sides of the circumscribed figure, etc. But since the 
meaning of the rule seems to be sufficiently clear from the preceding four 
examples, we recommend the others to those to whom these Geometrical specu
lations are dear.

EN D  OF THE SECOND BOOK.
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L I B E R  T E R T I V S
D E Q^V I N  Q^V E R E G  V I  A R I V M ,  Qj V I N -

qiie  audorum Regularium &c noucm Trun- 
catorum regularium. eorporum èidem 

iphæræ infcriptibilium de- 
icriptione.

P R a e  T  E R quinquç, corpora regularia quorum 'Mathematici 
meminerunt, animaduertimus alia quadam corpora qua quamvis ta
lent non haber ent regularitatem f t  tn quinqué Ulis regularibtta re- 

qukßtur (nam demonßratur quinqué tantum talia corpora poße invenir t) 
nihilominus Geometricarum jpeculationum eßent plena , ae mtr abilii, dij- 
pofitionbs eorrelatiuarttm fuperficierum. Horum autem eorporum ß x  mea 
minie Albertus D u m u s , in fuá  Geometrii (junt quidem in eadem A l
berti defer iptione &  alia duo corpora qua ¿be compilent is plants compónuntur 
quorum alter um non potefl plicaria ratio eß quia ad y m m  angulum f i 
lictum conflruend'um-compofiti funt tres anguli plant a quale s quatuor reÛte, 
qui angulum foltdum per 21. prop. lib. Ï 1. Euclid, non conftituunt. A lte -  
rum yero, corpus non continetur intra metas qua tn fiqùenti 11. definit, 
funt pofita, quare illa duo corpora reliquimus') fed  cum talium eorporum 
origtnem yél nomina" apud neminem inveniremus tarnen exifiimaremus non 
fine aliquo certo fundamento çonfifiere, yidimus tandem regularia corpora 
ipjorum effe featebram , nam iltomm ynum , trat tetraedrum truncatum, 
altera tr ia , truncati cubrt ir  quintum t truncatum oßoedrum :S e x ti yerii 
corports truncatio btec jcribentibus nobis erat tgnota, qttamvis ex truncato 
cubo criginem habere non dubitamus. Cumque b ae nobis eßent nota in
venimos (nam tole quid fspej fit cum rotum caufis cognofcimus) alia, tria 
.corpora non minor is elegantie mrhpe ex truncatisDodecaedro &  Icofaedro. 
Quorum definitiones f m t  fequentes defi. 20. 21.' 22. E t ipfirum piano- 
rum difpyfitiones in Jequenti fecundo Trobkmate difiinft, 17. 18. 19- *»*

yenien-
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TH IR D  BOOK.

O f the construction of the five regular, the five 
augmented Regular, and the nine Truncated regular 

solids that can be inscribed in the same sphere.

Besides the five regular solids mentioned by mathematicians, we draw at
tention to some other solids which, though they do not have so great regularity 
as is required in these five regular solids (fo r it is proved that only five such 
solids are to be found), nevertheless would be full of Geometrical speculations 
and of a remarkable arrangement of the correlative faces. N ow  six of these 
solids have been mentioned by Albert Dürer, in his Geometry (indeed, in the 
said description of Albert there are also two other solids which are composed by 
folding of planes, one of which cannot be folded; the reason is that for the con
struction of one solid angle, three equal plane angles equal to four right angles 
have been put together, which do not constitute a solid angle by the 21st pro
position of Euclid’s 11th book. And the other solid is not included between 
the boundaries which are set in the following 11th definition, for which reasons 
we have omitted those two solids), but since we have not found the origin or 
the names of such solids in any author, and yet judged, not without a certain 
foundation, that they exist, at last we have found that the regular solids are their 
source, for one of them was a truncated tetrahedron, three others were truncated 
cubes, and the fifth  was a truncated octahedron, but the truncation of the sixth 
solid was unknown to us when we were writing this, though we did not doubt 
that it derived from a truncated cube. And when these things were known 
to us, we found (fo r such a thing frequently happens when we become acquaint
ed w ith the causes of things) three other solids of no less elegance, viz. from a 
truncated Dodecahedron and Icosahedron; their definitions are the following de
finitions 20, 21, 22; and the dispositions of their faces will be found in the 
following second Problem, sections 17, 18, 19- I f  by any chance they have

i
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yenientur, St forte ab alio ante nos f uni inventa (d: quo ferè non dubita - 
rent propter magnum diligentiam Veterum in formarum inquifitione)  fate- 
mur hoc nos ignorare i Quare v t pro noflro invento lalia edimus.

Toí(ja Vero faßum eß (  redtamus ha c quia aliquando noninmmdum 
eß invendonum occafiones non ignorare") Vt trauci feu s Cophart Jrchimu- 
ficus noßjri Leidenfts fhAaßcorum collegij ,&  Geometría fmgularis ama
tor , y eilet mihi perfuadere fe caju quodam J'eXtum corpus regulare vidiße, 
cuius conßruBio talis eran

Ducantur omnes Diagonales linea omnium qtiadatorum tu ii , dttcan- 
tur deinde plana ab omnibus angulis jolidis cubi per duas diagonales Uneasyf-  
que adipfarum diagonalium medietates, exfdndanturque hoc modo omnia fu- 
perftcierum cubi latera, cum fubieÜa folida parte tpjius cubi inter duo fecana 
tia plana comprebenfa. Erunt ituquecübo (quoniam duodecim habet latera) ,  
duodecim crena infcija : relinqueturque elegans corpus in yiginti & quatuor 
aqualibus triangulis aquilateris contentum. Quare Ule argumentalatur hoc 
modo:

Corpora ff h ara infcriptibilia quorum fuperfc'tes 
funt orrines aquales & fimiles, funt, corpora re
gularia-.

Cor pita hoc efi corpus fphtera infcriptibile, cuim 
fuperfides funt omnes aquales & fimiles:

Ergo eîf,corpus regulare3&perconßquens fextum.

Sednegab amia partem antccedentem aßumpdonis, quoniam tale corpus nett 
corpus (j>hara tta infcriptibile, Vt in regularium eorporum infcribilitate re- 

quir it urt nani fenfus ibi eß omnes ángulos jolidos eorporum debere eXiff.ere in 
fuperfids ffhara circumfcripta¡mus Vero corporis duafunt fpecies folido- 
rum anaulorum , nam alterius jpetiei anguli funt eXterni,  alterius intend. 
Verum quidemeß omnes anguioséXternos eitlem (phara efte infcriptibiles: 
Similiter & omnes ángulos internos eidem ß>hara infcriptibiles: Sed non ota
nes eidem, nam alia eß jf  hara eXternorum angulorum alia internorum.

Jgitur
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been found by someone else before us (which I should hardly doubt, considering 
the great diligence of the Ancients in the study of forms), we confess that we
ignore this. W e therefore publish them as our invention.

Afterwards it happened (we mention this because sometimes it is not un
pleasant not to ignore the moments at which something was discovered) that 
Frans Cophart *), the leader of our Leiden society of musicians and an extra
ordinary lover of Geometry, wanted to persuade me that he happened to have 
found a sixth regular solid, whose construction was as follows:

Draw all the diagonals of all the squares of a cube, and then draw planes 
from all the solid angles of the cube through two diagonals up to the m id
points of said diagonal’s, and in this way cut o ff all the sides of the faces
of the cube, with the adjacent solid part of the cube included between two 
intersecting planes. And thus the cube (since it has twelve edges) will have 
twelve incisions; there remains an elegant solid included by twenty-four equal 
equilateral triangles. Therefore he argued as follows:

Solids that can be inscribed in a sphere and whose faces are all equal and 
similar are regular solids.

This solid is a solid that cari be inscribed in a sphere and whose faces are 
all equal and similar.

Therefore, it is a regular solid, and in consequence the sixth.
But we denied the first part of the assumption, since this solid is not a solid 

that can be inscribed in a sphere in such a way as is required with regular solids, 
for the meaning is there that all the solid angles of the solids must lie on the 
surface of the circumscribed sphere, but with this solid there are two kinds 
of solid angles, for the angles of one kind are exterior and those of the other, 
interior. Indeed, it is true that all the exterior angles can be inscribed in the 
same sphere. Similarly also all the interior angles can be inscribed in the same 
sohere. But not all in the same, for there is one sphere for the exterior angles

•) I t  has not been possible to  trace any biographical details about this musician.
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Jgitur qnia hoc corpus non habebat omnes troprietates qua in regularius 
corporibus requirmtur, condudebamus illudnoneße festum  corpus regulare, 
T o tf ja  yero yidimus tale corpus eße oBoedrum cui oppofita er ant oBo tetrae- 
dra, quorum ba ífjs  erant iBoedri oBo juperßties. Cumjuehoc ammaduertere- 
mus ynà cum elegantia ipfws, atque Geometrías ratiombtn in eo confif^enti- 
lu s , adplicauimus ta lm  conßruBionem ad cetera quatuor regularia corpora,, 
qua omnia regularia auBa y  ocauimus, quorum conJlruBio &  eidem f f  hara 
infcriptio y nd cum ceterü, materia de qua nunc agetur.

Trimoigitur defcribemus lorum eorporum Definitiones. Secundo illotum 
laterum inv entrones ¡ ita y t  eidem f f  har a  ßnt infcripttbilta. Tertio demons 

ßrabitur, ex inventis lateribus ̂ eorporum conflruBio eidem f f  hara inferiptibi- 
lium . iA t  notandum eß id quod de quinqué regularius corporibus dicetUr 
pro nof^ro invento non exhiberi 5 fed  ordinis ae neeeßitatis gratia fuis locus 
commemorate.

Definitiones quinqué
eorporum regula

rium.

D efin itio  j .
Tetraedrum eil corpus fub quatuor triangulis aequalibus Sc aequi- 

lateris contentum.

D efin itio  2.
Cubus eil corpus fubíéx quadrans æqualibus contentum.

Definitio 3.
Oäoedrum eft corpus fub o&o triangulis aequalibus & aequilate- 

ris contentum.
Definitio 4.

Dodecaedrum eftcörpusfub duodecim pentagonus atqualibus Sc 
æquiiateris Sc xquiangulis contentum.

Defi-
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and another for the interior angles. Therefore, because this solid did not have 
all the properties which are required in regular solids, we concluded that this 
is not the sixth regular solid. Later, however, we found that such a solid is an 
octahedron against which had been placed eight tetrahedra, whose bases were 
the eight faces of the octahedron. And when we noted this, along with its 
elegance and the Geometrical ratios present in it, we applied this construction 
to the other four regular solids, all of which we called augmented regular solids, 
whose construction and inscription in the same sphere along with the others is 
the subject matter now to be dealt with.

In the first place therefore we are going to describe thé Definitions of these 
solids. Secondly, the finding of their edges such that they can be inscribed in 
the same sphere. Thirdly, the construction, from the edges found, of the solids 
that can be inscribed in the same sphere will be proved. But it is to be noted 
that what is said about the five regular solids is not set forth as our invention, 
but is called to mind in its place for the sake of good order and necessity.

Definitions o f the Five Regular Solids.

D efinition 1.

A tetrahedron is a solid included by four equal and equilateral triangles.

Definition 2.

A cube is a solid included by six equal squares.

Definition 3.

An octahedron is a solid included by eight equal and equilateral triangles.

D efinition 4.

A dodecahedron is a solid included by twelve equal and equilateral and 
equiangular pentagons.
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D efin itio  5.

Icofaedrum eft corpus Tub v ig in ti triangulis aequalibus 8c aequila
tera contentum .

Definitiones quinqué auâorum 
eorporum  regularium.

Definitio d.
Si cuicunque fuperfîciei tetraedri apponatur tetraedrnm b aben s 

fuperficiem  illam pro baii : C orpus ex illis com poiîtum  duodecim  
triangulis aequalibus & aequilatera contentum  vocatur tetraedrum 
audum .

D efin itio  7.
Si cuicunque fuperfîciei hexaedri apponatur pyramis Habens fu» 

perficiem  illam pro baii, &  reliquasfuperficies triangula aequilatera: 
C orpus ex illis com poiîtum  vigintiquatuor triangulis æqualibus &  
aquilateriscontentum , vocatur Hexaedruro au d u m .

Definitio 8.
Si cuicunque fuperfîciei o d o ed ri apponatur tetraedrum Habens 

fuperficiem illam pro bali : C orpus ex illis com poiîtum  viginti &  
quatuor triangulis æqualibus &  aequilatera con ten tu m , vocatur  
od oed ru m  audum .

Definitio 9 • r
Si cuicunque fuperfîciei dodecaedri apponatur pyramis Habens 

fuperficiem illam pro  baii, &  reliquasfuperficies triangulaæquila- 
latera •• C orpus ex  illis com poiîtum  fêxaginta triangulis æqualibus 
8c aequilatera co n ten tu m ,  vocatur dodecaedrum audum .

D efin itio  10.
Si cuicunque fuperfîciei icofàedri apponatur tetraedrum Habens 

fuperficiem ipfam pro bali: C orpus ex illis com poiîtum  fêxaginta 
triangulis æqualibus 8c aequilatera contentum   ̂vocatur icofaedrum  
audum .

G Défi-
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Definition 5.

An icosahedron is a solid included by twenty equal and equilateral triangles.

Definitions o f the Five Augmented Regular Solids.

D efinition 6.
1

If against every face of a tetrahedron is placed a tetrahedron having said face 
for its base, the solid composed of these, included by twelve equal and equilateral 
triangles, is called augmented tetrahedron.

Definition 7.

If  against every face of a hexahedron is placed a pyramid having said face 
for its base, while the other faces are equilateral triangles, the solid composed 
of these, included by twenty-four equal and equilateral triangles, is called an 
augmented hexahedron.

D efinition 8 .

If  against every face of an octahedron is placed a tetrahedron having said 
face for its base, the solid composed of these, included by twenty-four equal 
and equilateral triangles, is called an augmented octahedron.

Definition 9.

If  against every face of a dodecahedron is placed a pyramid having said face 
for its base, while the other faces are equilateral triangles, the solid composed 
of these, included by sixty equal and equilateral triangles, is called an augmented 
dodecahedron.

D efinition 10.

If against every face of an icosahedron is placed a tetrahedron having said face 
for its base, the solid composed of these, included by sixty equal and equilateral 
triangles, is called an augmented icosahedron.
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Definitiones nouem truncatorum 
eorporum  regularium.

D efin id o  ’ ir .
Solidum Iphxre infcriptibile cuius anguli ío lid i funt omnes æquâ- 

les, & cuius plana non funt om nia fím ilia, &  quodeunque planum : 
e íl acqiiiangulum & æquiUterum , &  omnium planorum  latera íu n t  
inter íe aequaliá: vocatur truncatum corpus regulare.

D efin itio  12,
Si omnia latera tetraedridiuidátur in tres partes arquas,  &  plano  

fingulus angulus (olidus tetraedri abfcindatur, per trium laterum  
d iu ifion esip fian gu lop rox im asj Reliquum folidum  vocatur trun
catum tetraedrum per laterum tertias.

N O T A .
Habethoc corpus quatuor plana hexagona, & quatuor triangularía, duo

decim ángulos [olidos , #  decem & 0Ü0 latera,

Suptrvacaneumexißm am ustum  hierum  in fequentibus »otis, horumpla- 
norum formas ehe qualitate laterum, angulorum aqualitate ,  &  ßmilttudine 
píamrum exprimer e,  y  t exempli gr atia,cùm fupra dicatur de quatuor pianii 
hexagonis, non dirimus quatuor plana hexagona, equilátera, &  ¡equiángula, 
aquaria# [nitida;, fed  tantum quatuor hexagona. Similiter non dirimus duode- 
dm  ángulos f olidos ¡equates, &  oSodecim latera aquaria, Jed tantum duo-  ̂
deeïm ángulos [olidos, &  decem &  oüo latera'. Quoniam reliqua y t  coili- 
gitur ex u i  defmitione fequuntur neeeßarto,

N O T A .
S i tetraedri anguli fetida fimiliter abfeindantur per laterum media, reli

quum folidum erit oÜoedtum.

D e f in it io n -
Si omnia latera cubi diuidantur in daas partes x q u a s , &  plano

fin -
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Definitions of the Nine Truncated Regular Solids.

D efinition 11.

A solid that can be inscribed in a sphere, whose solid angles are all equal 
and whose faces are not all similar, while all the faces are equiangular and 
equilateral, and the sides o f all the faces are equal to one another, is called a 
truncated regular solid.

D efinition 12.

If  all the edges of a tetrahedron are divided into three equal parts, and each 
solid angle of the tetrahedron is cut o ff by a plane through those points of 
division of the three edges which are adjacent to said angle, the remaining solid 
is called a tetrahedron truncated through the third parts of the edges.

N O TE .

This solid has four hexagonal and four triangular faces, twelve solid angles, 
and eighteen edges.

W e consider it superfluous, both here and in the following notes, to express 
the forms of these faces in the kind of their sides, the equality of the angles, 
and the similarity of the faces; e.g. when above four hexagonal faces are referred 
to, we do not say four hexagonal equilateral and equiangular, equal and similar 
faces, but only four hexagonal faces. Similarly, we do not say twelve equal 
solid angles, and eighteen equal edges, but only twelve solid angles and eighteen 
edges, since the rest, as is inferred from the 11th definition, follows by necessity.

N O TE.

If  the solid angles o f a tetrahedron are similarly cut off through the mid
points of the edges, the remaining solid will be an octahedron.

Definition 13.

If  all the edges of a cube are divided into two equal parts, and all the solid



G E O M E T K I  C O R T M .  L I B .  I I I .  51

finguli anguli folidi cubi abicindantur, pec trium laterum diuilîones 
ipíi ángulo próximas: Reliquum íoltdum vocatur Truncatus Cubus 
per laterum inedia.

N O T A .
H abet hoc corptu fex  plana quadrata, <¿r oÜotrtangularia, &  duodes 

tim ángulos [olidos, &  24. latera.

N  O T  A.
H oc corpus fim tk eß truncato oSloedro per laterum media [equentis 17. 

Definitions.
D efin itio  14.

Si om nia latera cubi diuidantur in tres partes, h o c  m od o  vt lin 
g u la  media» partes fe habeät ad vtramque alteram partem iplîus late> 
ris v t diagonalis quadrati ad lisum latus, & plano finguli anguli folidi 
ipfius cubi abfcindantur per trium laterum diuilîones ipfi ángulo  
próximas : Reliquum folidum vocatur truncatus cubus per laterum  
diu ilîon es in tres partes .

N O T A .

H abet hoc corpus f e \  plana oBogona, oBo triangularía, &  yigbitiqua- 
tuor ángulos ƒolidos , &  trigmta &  [ex latera.

Definitio 15.
Si omnia latera cubi diuidantur in tres partes, hoc modo Vt lingulae 

medix partesle habeät ad vtramque alteram partem iplîus latens, vt 
diagonalis quadrati ad filum latus, & plano lingula latera abfcin- 
dáturper quatuor laterum diuilîones impfis abicindendis latenbus, 
non exiftentibus-&: lpfis lateribus próximas, relinquetur corpus has 
bens lex quadrata, èfc o&o ángulos folidos in xquidiftantia a centro 
cubi, & ab eodem centro remotiores quàro reliqui anguli folidi ; Si 
deinde finguli anguli illotum oäo, plano abfcindätur per tres proxi*

G 2 mos

V
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angles of the cube are cut o ff by planes through those points of division of the 
three edges which are adjacent to said angle, the remaining solid is called a cube 
truncated through the mid-points of the edges.

N O TE .

This solid has six square and eight triangular faces, and twelve solid angles, 
and 24 edges.

N O TE.

This solid is similar to the octahedron truncated through the mid-points of the 
edges, of the following 17th Definition.

D efinition 14-

If  all the edges of a cube are divided into three parts, in such a way that all 
the middle parts are to the two other parts of said edge as the diagonal of a
square to its side, and if all the solid angles of said cube are cut off by planes
through those points of division of the three edges which are adjacent to said 
angle, the remaining solid is called a cube truncated through the divisions of 
the edges into three parts.

N O TE .

This solid, has six octagonal and eight triangular faces, and twenty-four solid
angles, and thirty-six edges.

♦

D efinition 15.

If all the edges of a cube are divided into three parts, in such a way that all 
the middle parts are to the two other parts of said edge as the diagonal of a
square to its side, and the edges are cut o ff by planes through those points
of division of the four edges which do not lie on said edges to be cut off and 
are adjacent to said edges, a solid remains which has six squares and eight solid 
angles at the same distance from the centre of the cube and further distant 
from said centre than the other solid angles; if subsequently all the eight 
solid angles are cut o ff by planes through three adjacent plane angles of the
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mos ángulos planos trium quadratorum iplïs foliáis angulis próxi»
morum; Reliquum folidum vocatur biftruncatuscubus primus/

,  N O T A .

H abet hot corpus oftodètim quadrata, otto plana triangularía^ yiginti 
qtíatuor ángulos ¡olidos,  quadraginta latera,

Definitio 16.
Si omnia latera cubi diuidantur in quinqué partes, hoc modo vt 

mediar partes fe habeant ad quamcunque partem reliquarum quatuor 
partium ipííus latens, vt diagonalis quadrati ad filum latus, & plano 
lingula lateraabfcindantur, per quatuor laterum diuilîones in vno- 
quoque ablcindendo latere non exillentes, & ipli lateri próximas,re* 
linquatur^ue hoc modo corpus habens lex quadrata & odo ángulos 
iblidos in arquidiRantia à centro,& abeodé centro remotiores quàm 
reliqui anguli folidi: Si deinde omnia latera illorum fex quadratorum 
diuidantur in tres partes, hoe modo vtfingulx medix partes íe har 
beant ad vtramque alteram partera iplîus latens, vt diagonalis qua* 
drati ad fuum latus, 8c plano iïnguli anguti folidi illorum odo an* 
gulorum abfcindantur, per fex diuilîones illorum laterum quadra* 
torum iplïs angulis foliáis próximas: Reliquum folidum vocatur br- 
firüncatuscubus fecundus.

N O T A .

H a b et boe corpus fe x  plana oüogona ,  &  080 hexagona,  &  duodecim 
quadrata quadracuta &  080 ángulos j olidos,  gr J'eptuaginta &  duo 
latera.

Definitio 17.
Si omnia latera odoedri diuidantur in duas partes æquas, & pia* 

no finguli anguli folidi odoedri abfcindantur per quatuor laterum 
diuilîones iplis angulis próximas: Reliquum folidum vocatur trun
catum odoêdrum per laterum media.

N O T A .
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three squares adjacent to said solid angles, the remaining solid is called the 
first twice-truncated cube.

N O TE .

This solid has eighteen squares, eight triangular faces, twenty-four solid angles, 
and forty edges.

D efinition 16.

If  all the edges of a cube are divided into five parts, in such a way that all the 
middle parts are to each of the four other parts of said, edges as the diagonal 
of a square to its side, and the edges are cut off by planes through those points 
of division of the four edges which do not lie on the edges to be cut off and are 
adjacent to said edges, and in this way a solid remains which has six squares 
and eight solid angles at the same distance from the centre and further distant 
from said centre than the other solid angles; if subsequently all the sides of those 
six squares are divided into three parts, in such a way that all the middle parts are 
to the two other parts of said sides as the diagonal of a square to its side, and 
all the eight solid angles are cut o ff by planes through those six points of division 
of the sides of the squares which are adjacent to said solid angles, the remaining 
solid is called the second twice-truncated cube.

N O TE.

This solid has six octagonal, eight hexagonal, and twelve square faces, forty-eight 
solid angles, and seventy-two edges.

Definition 17.

If  all the edges of an octahedron are divided into two equal parts, and the 
solid angles of the octahedron are cut off by planes through those points of 
division of the four edges which are adjacent to said angles, the remaining solid 
is called an octahedron truncated through the mid-points of the edges.
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N O T A .
H abet hoc corpus p ic  plana quadrata ,#  080 triangularía,  &  duodecim 

ángulos Jolidos,  #  viginti quatuor latera,

N O T A .
Hoc corpus fimile eß truncato cubo per laterum media 13. defmitionis.

Definitio i S.
Si omnia latera oâoedri diuidantur in tres partes aequas, Sc 

plano finguli anguli folidi o&oedri abfcindantur, per quatuor la« 
terum diuifiones ipfïs angulis próximas : Reliquum folidum voca» 
fur oâoedrum truncatum per laterum tertias.

N O T A.
Habet boe corpus fex quadrata, &  0U0 plana hexagona, & vig in ti#  

quatuor ángulos f  olidos ,  & triginta & fex  latera.

Definitio 19.
Si omnia latera dodecaedri diuidantur induas paries aquas, Sc 

plano finguli anguli folidi abfcindantur per trium laterum diuifiones 
ipfïs angulis próximas: Reliquum folidum vocatur truncatum do- 
decaedrum per laterum media.

N O T A .
Habet hoc corpus duodecim planapentagona, viginti triangularía, # tri»  

gima ángulos foliaos, &  fêxaginta latera.

n o t a ,
H ot corpus ßm le eß truncato Jcofaedro per lattrum media fequentis 21. 

definitions.

G 3 Defr*
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NOTE.

This solid has six square and eight triangular faces, twelve solid angles, and 
twenty-four edges.

N O TE .
■ This solid is similar to a cube truncated through the mid-points of the edges, 

of the 13th definition.

Definition 18.

If  all the edges of an octahedron are divided into three equal parts, and the 
solid angles of the octahedron are cut o ff by planes through those points of 
division of the four edges which are adjacent to said angles, the remaining solid 
is called an octahedron truncated through the third parts of the edges.

N O TE .

This solid has six square and eight hexagonal faces, twenty-four solid angles, 
and thirty-six edges.

D efinition 19-

I f  all the edges of a dodecahedron are divided into two equal parts, and the 
solid angles are cut o ff by planes through those points of division of the three 
edges which are adjacent to said angles, the remaining solid is called a do
decahedron truncated through the mid-points of the edges.

N O TE .

T his solid has twelve pentagonal and twenty triangular faces, th irty  solid 
angles, and sixty edges.

NOTE.

This solid is similar to an icosahedron truncated through the mid-points of the 
edges, of the following 21st definition.
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Definitio 20.
Si omnia latera dodecaedri diuidantur in tres partes, hoc modo 

Vt  fingulæ mediaepartes ad vtramque alteram partem ipfius lateris fê 
habeant vt chorda arcus duarum quintarum peripheria: circuli ad 
chordam arcus vniusquintaeeiufdem periphery & plano finguli an* 
guii folidi dodecaedri abfcindantur per trium laterum diuilîones ip- 
fis angulis próximas : Reliquum iolidum vocatur truncatum dode
caedron per laterum diuifiones m tres partes.

N O T A .

H a b e t hoc corpas duodecim plana decagona , &  yiginti triangularía, 
&  fêxaginta ángulos [olidos, &  nonaginta latera.

Definitio %\.
Si omnia latera Icofàedri diuidantur in duas partes æquas, & pia

no finguli anguli folidi icofàedri abfcindantur per quinqué laterum 
diuifiones ipfis angulis próximas Reliquum folidum vocatur trun
catum icofaedrum per laterum media.

N O T A .
H a b e t hoc corpus duodecim plana pentagonat &  yig in tt triangularía 

triginta ángulos [olidos,  &  fêxaginta latera.

N O T A .

H oc corpus ßmile efi truncato dodecaedro per laterum media proceden- 
rís 19. définitioni s.

Definitio 22.
Si omnia latera icofàedri diuidantur in tres partes aequas, & pia

no finguli anguli folidi icoiaedri abfcindantur per quinqué laterum 
diuifiones ipfis angulis próximas ; Reliquum folidum vocatur ico« 
faedrum per laterum tertias.

N O T A .
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Definition 20.
I f  all the edges o f a dodecahedron are divided into three parts, in such a way 

that all the middle parts are to the two other parts of said edges as the chord 
o f an arc of two-fifths o f the circumference of a circle to the chord of an arc 
o f one-fifth o f the same circumference, and the solid angles of the dodecahedron 
are cut o ff by planes through those points of division of the three edges which 
are adjacent to said angles, the remaining solid is called a dodecahedron truncated 
through the division of the edges into three parts.

N O TE.

This solid has twelve decagonal and twenty triangular faces, sixty solid angles, 
and ninety edges.

Definition 21.

If  all the edges of an icosahedron are divided into two equal parts, and the 
solid angles of the icosahedron are cut off by planes through those points of 
division of the five edges which are adjacent to said angles, the remaining solid 
is called an icosahedron truncated through the mid-points of the edges.

N O TE .

This solid has twelve pentagonal and twenty triangular faces, thirty solid 
angles, and sixty edges.

N O TE .

This solid is similar to a dodecahedron truncated through the mid-points of 
the edges, of the preceding 19th definition.

D efinition 22.

I f  all the edges of an icosahedron are divided into three equal parts, and the 
solid angles o f the icosahedron are cut o ff by planes through those points of 
division of the five edges which are adjacent to said angles, the remaining 
solid is called an icosahedron truncated through the third parts of the edges.
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■ • N O T A .

Habet hoc corpus viginti plana hexagona, &  duodecim pentagona 3 &  fex -  
aginia ángulos folidos} &  nonaginta latera.

J P X O / B L E M ^  .1
D a to  m áxim o circulo fphæræ : latera quinqué regularium corpo- 

r u m , quinqué au âoru m  eorp oru m , & nouem  truncatorum cor- 
porum regularium ,ipiî iphæræ inicriptibilium , invenire. 

E xplicado dad.
S it elatus maximus circulus jpbœrx a s c o  cuius diameter f i t  A. c  &  

xentrum e .
Explicado qusfíti.

Oporteat invenire latera quinqué regularium eorporum, quinqué aucto
rum eorporum regularium , & nouem truncatorum regularium eorporumt  
fphœrxt cuius a b c  d  ef£ maximus arculus, inftriptibilium.

Conftruâio.

D iftin â io  i .
lAbfcïndatur à reüa e  c  tertia pars ipfius v t  E F,  ducatttrque retia 

ï  g  perpendicularis ad reSlam E c , &  terminus G  fit in circuli peripbe» 
tia-, ducatur deinde retia A G pro latere tetraedri.

D ift in â io  2 .
Ducatur retia c  G pro latere cubi.

D ift in â io  3.
Ducatur femidiameter E b perpendicularis ai A C ,  ducaturjue reüa b c  

pro laxere o&oedri.
D iftin â io  4. 

Ducatur reüa H  c  squalis reft* c  A efficient angulum H  C  A retium>
duea*
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NOTE.

This solid has twenty hexagonal and twelve pentagonal faces, sixty solid angles, 
and ninety edges.

PROBLEM I.

Given the great circle of a sphere: to find the edges of the five regular solids, 
the five augmented solids, and the nine truncated regular solids that can be in
scribed in said sphere.

Given.

Let the great circle A BC D  o f a sphere be given, whose diameter shall be A C  
and the centre E.

Required.

Let it be required to find the edges of the five regular solids, the five aug
mented regular solids, and the nine truncated regular solids that can be inscribed 
in the sphere, of which A BC D  is the great circle.

Construction.

Section 1.

From the line EC cut o ff one third, viz. EF, and draw a line FG  perpendicular 
to the line EC, and let the extremity G  be on the circumference of the circle. 
Subsequently draw the line A G  as the edge of the tetrahedron.

Section 2.

Draw the line CG as the edge of the cube.

Section 3.

Draw the semi-diameter EB perpendicular to AC, and draw the line BC as 
the edge of the octahedron.

Section 4.

Draw the line HC  equal to the line C A, making the angle H CA  right, and
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ducatur que reña E H fecans peripheriam ad  râ ducatur ja e  j  c  pro Uteri 
icofàedri.

D ift in â io  5.
Diuidatur per 30 .prop. l i i .  i .  Euclid• g c  per ektremam ae me&am 

rationem in k  fitque maior pars c 'k  pro Uter e dodecaedri.

D ift in â io  6 .
Applicetur intervallum g  a  à g  in produñam A c  ad punñum  l ,  dù- 

caturque g  l  ,  &  E  G ,  ÿ  c  m ,  parallela cum g  l  e r  terminus îpftus 
M  in reña e g ,  eritfue ipfa c  m  pro latere tetraedri auñi.

D iftin â io  7 .
Ducatur retia e u  ad ángulos reños cum A g s fecans a  G m O, &  

peripheriam in P 4 &  intervallum g  c  applicetur ab a  in reñam p  N  
nempe ad punñum Q ^ ,  ducatur fu e  a  q ^ ,  &.reña p  R parallela cum Q^Aj 

Ö" terminus eius R  in retia a  e, eritfue ipfa P R  pro latere auñi cubi.

D iftin â io  8.
Deferibatur triangulus aqutlaterus emus latus etjuale ß t  ipfi É C, fit* 

que ipßus triangula perpendicularis ab ángulo in medium oppofiti lateris 
reña s, appUaturque intervallum ipfim à  b in reñam  EA fitque ad Rs 
ducatur^ reña b ta ducatur item reña e t  ad  ángulos reños cum R b, 

fecans reñam R B ad  v, &  peripheriam ad  x, applicetur deinde interval
lum b C , à b in reñam x T f i t / f  ad y, ducatur  ̂ reña ïb,öT eitu pa
rallela ß z t  fitfy terminus z  in  reña B E t 'erit£ipfa x z pro latere auñ i 
oñoedri.

»Aut alio modo quod facilites &  idem eft (  fed demonftrationis gratia 
ju a  infra Jeqttentur, funt antediña defcripta) accipiatur a 0 3 nempe me- 
dtum reña A g pro latere antedtñt auñi oñoedri,

D iftin â io  9.
Applicetur in dato circulo reña Á i ,  «equalis reña c  K , inveniatur de

inde
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draw the line EH, cutting the circumference at I, and draw 1C as the edge of 
the icosahedron.

Section 5.

By the 30th proposition of Euclid’s 6th book divide GC  in extreme and mean 
ratio at K , and let the larger section CK  be the edge of the dodecahedron.

Section 6.

Mark off the length G A  from G  on A C  produced up to the point L, and draw 
GL  and EG, and CM  parallel to GL, with its extremity M  on the line EG, then 
said CM  will be the edge of the augmented tetrahedron.

Section 7.

Draw the line E N  at right angles to A G , cutting A G  at O  and the circum
ference at P, and mark off the length GC from A  towards the line PN, viz. at 
the point Q, and draw A Q , and the line PR  parallel to Q A, with its extremity 
R  on the line AE, then the said PR  will be the edge of the augmented cube.

Section 8.

Construct an equilateral triangle whose side shall be equal to the side BC, and 
let the perpendicular in the said triangle from an angle to the mid-point of the 
opposite side be the line S, and mark off its length from B  towards the line EA, 
and let this be at R, and draw the line BR, and also the line E T  at right angles 
to RB, cutting the line RB  at V  and the circumference at X; subsequently mark 
o ff the lèngth BC  from B  towards the line X T , and let this be at Y , and draw 
the line YB , and its parallel X Z ,  and let the extremity Z lie on the line BE, then 
this line XZ will be the edge of the augmented octahedron.

Or in another way, which is easier and the same (but, for the sake of the 
proof which will follow below, the aforesaid things have been described), take 
A O , viz. one half of the line A G , as the edge of the aforesaid augmented 
octahedron.

( Section 9.

In  the given circle mark o ff the line A I, equal to the line CK, and subse-
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inde per iz.prop.ltb.6. Euclid, retia linea in eu ratione ad k  c , yt efl n». 
tia linea a  ̂angulo pentagoniatetpuilateri & aquianguli m medium oppofiti 
latèris ad latus eiufdem pentagom fitque.retia i ,2 ,  quo intervallo deferibatur 
centro i arcus circa zfidemque intervallu applicetur à c  in ipfum arcum ad z, 
ducanturque retia i, 2 ,  &  z c  & retia E 3 fecans penpheriam ad 4 ,  &  
ad ángulos retios cum C 2 ,  appliceturque mtérvaüum C K ex C: in r etium 
4 > 3,  ytpote ad 5 ducaturque retia C 5 d f  retia 4 ,  6, parallela cum C 5 
ßtque terminus 6 in retia f c  eritque'tpfa4 .6 , pro latere autii dodecaedri.

Diftin& io i o .
\Applicetur in dato círculo retia A 7 ,  ¿equalis retia C i ,  deferibatur 

deinde triangulus equiláteras cuius latus ¿squale fit retia c  I ,  &  retia 
eiufdem trianguli db ángulo ïn medium oppofiti latens f i l  deinde inter» 
y  allo retia S deferibatur centro 7  arcus circa 9 :  tdemque intervallum 
-applicetur à c  inipfum arcum a d 9  ducanturque retia 7 , 9  &  9 C} & r e 
tia e x  o  fecans pertpberiam a d . i l ,  &  ángulos efficien s retios cum retid 
7 , 9 :  Applicetur que intervallum C  i ,  à  7  in retiam  11, i o  nempe ad  12, 
ducaturque retia 7 , 1 z ,  & ' e  7 ,  &  i r .  i  ? ,  parallela cum 13 .  7 ,  f i t  que 
terminus 13 in retia È 7 ,  erit^ ipja retia 1 1 , 1 3  pro latere autii icofaedrn

D jftin& io i l .
Troducatur E A ad i ̂  & notetur tertia pars retia A G, finque a  15, 

ducaturque retia E 15, qute producatur inperipbèriam ad 161 ducatur  ̂ retia 
1 6 , 1 7 , parallela cum G K y fi t t f  terminus 1 7  in retia a  14  eritque ipfd 
retia 16 ,17  pro latere tetmedri truncan per laterum tertius.

D ift in â io  12.
Diuidatur retia g  c  per i o .prop J ih .  Ö. Euclid, in tres paries hoc mo

do y t media pars i8¿ 19, ad ytramq, extremum partem earn h ab eat ratio• 
nem quàm diagonalis quadrati ad latus eiufdem, turn ducatur retia £  18, 
tír producatur in peripber 'tam ad punctum zo, fimiliter ducatur E 19 ó "  
producatur in pertpberiam ad puntium 21 j ducatur farecta 2 0 , 21 pro la
tere trmcuti cubi per laterum diuifiones in fres partes.
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quently, by the 12th proposition of Euclid’s 6th book, find a line which is to 
KC  in the same ratio as a line from an angle of an equilateral and equiangular 
pentagon to the mid-point of the opposite side to the side of the said pentagon, 
and let this line be 1,2; with this length describe from the centre 1 an arc about 
2, and mark o ff the same length from C towards the said arc at 2, and draw 
the lines 1,2 and 2C, and the line £3, cutting the circumference at 4 and at 
right angles to C2, and mark off the length CK  from C towards the line 4,3, viz. 
at 5, and draw the line C5 and the line 4,6 parallel to C5, and let its extremity 
6 lie on the line EC; then this line 4,6 will be the edge of the augmented 
dodecahedron.

Section 10.

In a given circle mark o ff the line .<47, equal to the line C l; subsequently con
struct the equilateral triangle whose side is equal to the line Cl, and let the line 
in this triangle from an angle to the mid-point of the opposite side be 8; then 
with the length 8 describe an arc from the centre 7 in the neighbourhood of 9, 
and mark o ff the same length from C to the said arc at 9, and draw the lines 
7,9 and 9C, and the line £10, cutting the circumference at 11, and making right 
angles with the line 7,9. And mark off the length C l from 7 towards the line 
11,10, viz. at 12, and draw the lines 7,12, and £7, and 11,13 parallel to 12,7, and 
let the extremity 13 lie on the line E l, then the said line 11,13 will be the edge 
of the augmented icosahedron.

Section 11.

Produce EA  to 14 and mark off one third of the line A G , and let this be v4l5; 
draw the line £15, and produce it to the circumference at 16, and draw the line 
16,17 parallel to G A, and let its extremity 17 lie on the line A l4 ,  then the said 
line 16,17 will be the edge of the tetrahedron truncated through the third parts 
of the edges.

Section 12.

By the 10th proposition of Euclid’s 6th book, divide the line GC  into three 
parts in such a way that the middle part 1.8,19 is to the extreme parts in the 
same ratio as the diagonal of a square to its side. Then draw the line £18 and 
produce it to the circumference at the point 20. Similarly draw £19 and produce 
it to the circumference at the point 21. And draw the line 20,21 as the edge 
of the cube truncated through the divisions of the edges into three parts.
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D ift in â io  í 3.
Diuidatur quadrans feu peripheria A b, in duo eequalia in puncto 2 2 ,  

ducaturque b 22 :  Similiter b 23 (equalis B 22  efficient angulum E B 2 3  
rectum, ducatur% recta E 23 J'ecans peripberiam a d .24 ,  ducatur item retia,
2 4 . 2 5  parallela cum 2 3 ,  b  fitj¡ terminus 25 in retia b  e ,  eritque recta
2 4 . 2 5  pro latere cubi bilfjrmcati primi.

D iftin â io  14«
Deferibatur quadratum 2 6 ,  2 7 , 2 8  quodcunqüe,  cuius latus f i t  2 6 , 2 7 ,  

diagonalis yero 2 6 , 2 8 ,  ducatur q} recta 2 9 ,  3 0 ,  in qua notetur internal- 
lum 2 9 , 3 1  ¿equale recte 2 6 ,  2 7 :  r n u  3 1 , 3 2 ,  equalis retie- 2 6 ,  2 7 :
tír 3 2 ,  33 j equalis recte 2 6 ,  2 8 :  d r  r « M  3 3 ,  3 4 ,  equalis recte 
2 6 ,  2 7 ,  ö 1 m i d  3 4 ,3  o  equalis recte 2 6 , 2 7 ,  ducaturque recta 3 1 ,  3 5 
equalis recte 2 9 , 3 0  efficient angulum 30, 3 1 ,3 5  rectum: Ducatur recta 
3 S i  H i  &  recta 3 4 ,  3 6  equalis recte 26 ,  28  eßteiens angulum 3 6 ,3 4 *  
35  rectum: ducatur recta 35, 3 6 :  applicetur que intervallum diametrï dati 
circuli a  c ,  à puncto 35 m  rectum 3 5 ,  3 6 ,  fitque recta 3 5 ,  3 7  ducatur 
recta 3 7 , 3 8  parallela cum rectk 3 6 ,  3 4 ,  ftq u e  punctum 38 in recta 3 5 ,  
3 4  eritque recta 3 7 , 3 8  pro latere b îtijunca ti cubi fecundi.

D iftinÆ io 15.
Semidiameter e  b  e f f  pro latere octoedri truncati per laterum. media. 

D iftin â io  16.
Troducatur E B ad 39. ducaturque ab i  recta i ,  40 parallela cum 

C Bj ô1 terminus 40 in recta b  39,,eritque recta i ,  40pro latere octoe
dri truncati per laterum tertia*.

D ift in â io  17.
Diuidatur recta A t  per i o .  prop. lib. 6 .  Euctid. 'm tres partes tales 

y t  media pars 41,42 ad ytramque extremum partem earn habcat ratio-  
nem quam chorda arcus duarum quintdrum peripheria ad chordam arcus 
ynius quinta: Ducaturque recta e  42 qua producatur in peripberiam ad

punctum
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Section 13.

Divide the quadrant or circumference A B  into two equal parts at the point 
22, and draw B22. Similarly £23, equal to B22, making the angle ££¡23 right, 
and draw the line £23, cutting the circumference at 24. Also draw the line 24,25 
parallel to 23,B, and let its extremity 25 lie on the line BE. Then the line 24,25 
will be the edge of the first twice-truncated cube.

Section 14.

Construct any square 26,27,28, whose side shall be 26,27, and the diagonal 
26,28. And draw the line 29,30, on which mark off the length 29,31, equal tó 
the line 26,27; and the line 31,32, equal to the line 26,27; and the line 32,33, 
equal to the line 26,28; and the line 33,34, equal to the line 26,27; and the line 
34,30, equal to the line 26,27. And draw the line 31,35, equal to the line 29,30, 
making the angle 30,31,35 right. Draw the line 35,34 and the line 34,36, equal 
to the line 26,28, making the angle 36,34,35 right. Draw the line 35,36. And 
mark off the length of the diameter of the given circle A C  from the point 35 on 
the line 35,36, and let this be the line 35,37; and draw the line 37,38, parallel
to the line 36,34, and let the point 38 lie on the line 35,34. Then the line 37,38
will be the edge of the second twice-truncated cube.

Section 15.

The semi-diameter EB is the edge of the octahedron truncated through the mid
points of the edges.

Section 16.

Produce EB to 39, and from 1 draw the line 1,40, parallel to CB, and let its 
extremity 40 lie on the line £39; then the line 1,40 will be the edge of the 
octahedron truncated through the third parts of the èdges.

Section 17.

By the 10th proposition of Euclid’s 6th book, divide the line A 1 into three
parts such that the middle part 41,42 is to the extreme parts in the same ratio
as the chord of an arc of two fifths of the circumference to the chord of an arc 
of one fifth. And draw the line £42; produce this to the circumference at the
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punctum 43: Similiter ducatur E41 &  producatur in peripheriam adpun
ctum 44: ducatur deinde 43, 44 pro latere dodecaedri truncad per laterum 
diuifiones in tret partei.

Dißin&o 18.
Diuidatur i c in duo ce quad a in puncto 45, ducaturque recta e 45 

qua producatur in peripheriam ad punctum 46} ducatur^ recta 46, 47 pa
rallela cum i c ,  Ü' terminus 47 in recta c  l ,  eritq} recta 46, 47 pro 
latere icofaedri truncad per laterum media.

Diftinâio 19.
Sumatur tertia pars recta c  i ,  y r  C 48, ducatur recta E 48 qua 

producatur y fy  in peripheriam ad 49, ducaturque recta 49, jo  parallela 
cum i c  &  terminus 50 exijlens in recta c  l ,  eritque recta 49, } 0  pro 
latere icofaedri truncad per laterum tertius•

Dico latera fupra petita ejfe inventa Tn  fupra in fine cuiufcun% difiin- 
Uionis explicata ju n t Vt erat quxfitum .

N O T A .
In definitionilus prcecedentibus i t .  corpora funt definita, hie ye A  

tantum 19. conßructa: ratio eft quia cuhus truncatus per laterum media 
&  octoedrum truncatum per laterum media funt fimilia ¡ y t  in ipforum 
definitionihus notatum e fl, qttare hcec duo corpora ynius tantum corporis 
conßruedone e g en t. Similiter &  y  na conftructtone egent truncatum dodecas- 
drum per laterum media tÿ  truncatum Jcofaedruni per laterum media.

H z
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point 43. Similarly draw £41 and produce it to the circumference at the point 44. 
Subsequently draw 43,44 as the edge of the dodecahedron truncated through the 
divisions of the edges into three parts.

Section 18.

Divide I C into two equal parts at the point 45, and draw the line £45; pro
duce this to the circumference at the point 46; and draw the line 46,47, parallel 
to 1C, and let its extremity 47 lie on the line CL. Then the line 46,47 will be 
the edge of the icosahedron truncated through the mid-points of the edges.

Section 19.

Take one third of the line Cl, viz. C48. Draw the line £48; produce this to 
the circumference at 49, and draw the line 49,50, parallel to 1C, with its extremi
ty 50 lying on the line CL. Then the line 49,50 will be the edge of the icosa
hedron truncated through the third parts of the edges.

I say that the edges required above have been found as explained above at 
the end of each section; as was required.

N O TE.

In the preceding definitions 21 solids have been defined, but here only 19' 
have been constructed. The reason is that the cube truncated through the mid
points of the edges and the octahedron truncated through the mid-points of the 
edges are similar, as has been mentioned in their definitions, so that these two 
solids call for the construction of only one solid. Similarly only one construction 
also is called for in the case of the dodecahedron truncated through the m id
points of the edges and the icosahedron truncated through the mid-points of 
the edges.
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29 3 1  3* 33 34 3Ù

te

Demonilratio.
Diftinétio i.

Latera quinqué regularium corporum ea eße qua quinqué prioribus 
dißinctionibus conßructionis eoplicata ju n t , per 18. prop. lib. 13. Euclid* 
eP[ manifeflum.

Diftin&io 2.
Quoniam A G eß latus tetraedri,  &  E ipfim centrum &  F repreefen~ 

tat centrum bafis, fequitur rectam A F ejje tetraedri perpendtcularem Jett 
alt'audknem 1 Sed a f  per conßructionem equalis eß ipfe f l ,  quare EL 
eß femidiameter auctt tetraedri cuius latus aquale e f^  recta L G: Sed v t  
£ L ad L G fie e C ad C M per 4, prop, lib. 6 . Euclid, nam triannuli

H  ? E L G
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Proof.

Section 1.

T hat the edges o f the five regular solids are those which have been described 
in the first five sections of the construction, is evident by the 18th proposition 
of Euclid’s 13th book.

Section 2.

Since A G  is the edge of a tetrahedron, and E its centre, and F represents the 
centre o f the base, it follows that the line A F  is the perpendicular or altitude of 
the tetrahedron. But by the construction A F  is equal to the line FL, so that EL 
is the semi-diameter o f the augmented tetrahedron, whose edge is equal to the 
line LG. But as EL  is to LG, so is EC to CAÍ, by the 4th proposition of Euclid’s
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e  L G &  E C M  funt fimiles: Quare v t  dictum eß in conîfructm e, 
diífinlhone 6 .  rçiia C  M ejl latus aucti tetraedri, cuius circumjcriptibi- 
lis Jpbecra jemidiameter eft dati circuli femidtameter E C.

Diftin&io 3.

Quoniam A G reprajentat cubi quadrasi diagonalem, &  E cuhi centrum, 
erit recta E o (e/t autem o  communis jeHio linearum A G &  QJE ) inter
vallum  à centro cuhi, ad centrum quadrati cuhi, &  quoniam A Q. ejl la
tus trianguli triangulatum pyramidts jupra quadratum cubi erectorum, erit 
QjO ip ft us pyram ids altitudo, quare tota E erit Jemidiameter aucti cubi
cutus latus A Q;, V t vero A Q ^à d  Q_E ßc R p ad p e  per 4. prop, 
hb ..6. Euclid, (fun t enim trianguli A Q̂E &  R P £  ßmiles )  quare v t  Hi
lium  ejl m  cctijlructione, dilfinct. text* R P eft latus aucti cubi cuius cir- 
cumfiriptibilis ffh.&rce jemidiameter eß dati circuli jemidiameter E p.

Ciftinâio 4.

Quoniam b  r eft perpendicularis trianguli oUoedri per conftructionem,
relia E X  ad ángulos rectos ipfi b R, erit e V intervallum d centro 

octoedri ad centrum Jui triangula E t  quia b í  eft. latus trtdngulorum J'u-  
perpofitce pyramidus nempe «  quails ipfi b C , erit y v  ipßits pyramids} al
titudo, quare tota re lia . E Y eft talis aucti octoedri jemidiameter, cum  
latus Y b . . Sed V t  B Y ad y e  f i e  z x  ad x  e  per 4 .  prop. lib. 6 . Eucl. 
(  nam trianguli b y e  &  z x e  fun t ßmiles) quare Vt  dictum eft in con- 
ftruñione, S  ft. 8. recta jez eft latus aucti octoedri cutus circumfcriptibia'f 
Jbhxra J'emtdiameter eff, dati circuli jemidiameter E x.

Diftinäio 5.
Quoniam recta C 2 eft recta cadens ab ángulo pentagoni dcdecaedri in 

piedium oppofiti lateris eiujdem pentagoni, praterea recta e 51 ad ángulos 
rectos ipfi c  2, erit punctum 51 centrum pentagoni dodecaedri, quare E 51 
erit intervallum à centro dode c aedri in centrum tp fm  ba fis ¡ e f f  praterea re

lia
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6th book, for the triangles ELG  and ECM  are similar; therefore, as has been said 
in  the construction, section 6, the line CM  is the edge of the augmented tetra
hedron for which the semi-diameter of the sphere that can be circumscribed about 
it is the semi-diameter EC of the given circle.

Section 3-

Since A G  represents the diagonal of the square of a cube and E  the centre 
o f the cube, the line EO  (O  being the point of intersection of the lines A G  and 
Q E ) will be the distance from the centre of the cube to the centre of the square 
o f the cube, and since A Q  is the side of one of the triangles of the pyramid 
which have been erected on the square of the cube, QO  will be the altitude of 
said pyramid; therefore the whole line EQ will be the semi-diameter of the aug
mented cube whose edge is A Q . But as A Q  is to QE, so is RP  to PE, by the 4th 
proposition of Euclid’s 6th book (for the triangles AQ E  and RPE are similar); 
therefore, as has been said in the construction, third section, RP  is the edge of 
the augmented cube for which the semi-diameter of the sphere that can be 
circumscribed about it is the semi-diameter EP of the given circle.

Section 4.

Since B R  is the perpendicular of a triangle of an octahedron by the construction, 
and the line E V  is at right angles to the said line BR, EV  will be the distance 
from the centre of the octahedron to the centre of its triangle. And because B Y  
is the side of the triangles of the superposed pyramid, viz. equal to the line BC, 
Y V  w ill.be the altitude of the said pyramid; therefore the whole line E Y  is 
the semi-diameter of such an augmented octahedron, whose edge is YB . But 
as B Y  is to YE, so is Z X  to XE, by the 4th proposition of Euclid’s 6th book 
(fo r the triangles B Y E  and Z X E  are similar); therefore, as has been said in 
the construction, section 8, the line X Z  is the edge of the augmented octahedron, 
for which the semi-diameter of the sphere that can be circumscribed about it is 
the semi-diameter E X  of the given circle.

Section 5.

Since the line C2 is a line falling from an angle of a pentagon of a dodeca
hedron to the mid-point o f the opposite side of the same pentagon, and moreover 
the line E51 is at right angles to the said line C2, the point 51 will be the centre 
o f the pentagon of the dodecahedron; therefore £51 will be the distance from 
the centre of the dodecahedron to the centre of its base; moreover the line C5
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Qa C  5 latus trianguli addita pyramidus, quare ru ta  5 1 ,5 erit ipßta py
ramidus alútudo,  quare iota  e  5 ejl taiti aucti dodecaedri jemidiameter. 
Sed y t  recta c  5 »-«mot 5 e ,ß c  recta 6 ,4 .  ad rectum 4  e  per 4..prop, 
lib. 6 . Euclid, {nam trianguli c  5 E  û* í ,  4 ,  E fun t ßmiles)  quare y t  
dictum eß in conftrustione, dißinct. 9 . r«M  6 ,4 .  eß latus aucti dodecae
dri cutus circumfcriptibilts ß b xrx  jemidiameter eß dati circuli femidiame? 
ter e  4 .

D iftin& io 6 .

Quoniam recta 7 , 9  eß recta cadens ab ángulo trianguli icofaedri in 
medium oppoßti latens eiufdem, praterea recta E 5 2 ad  ángulos rectos ipß  
7 ,9 , erit punctum 52  centrum trianguli feu bafis icojaedri, quare recta 
E 52 erit inter polium d centro icofaedri in centrum ipfitts bajts : ejl praterea 
recta 7 , 12 latus addita pyramidus, quare recta 52, 12 erit ipfius pyrami
d a  altitude , quare tota E 12 talis aucti dcdecaedri femidiameter. Sed y t  
7 ,12 ad  i z  E , ßc recta r  3, t l  ad rectam 11 E per 4 . prop. lib. 6 . Euclid, 
( t iam trianguli 7 , 12 E &  1 3 ,11 E fu n t ßmiles) quare y t  dictum eß in 
cenjhuctione diSQ-Ç. recta 13,11 ejl latus aucti icofaedri cuiws circumjcrt- 
ptibihs jfbœrœ Jemidiameter dati cu culi femidiameter E 11.

D iftin ftio  7 .

Quoniam a  15 e f£  tertia pars later is A G tetraedri, erit E 15 fe
midiameter circumfcriptibilis ffhctrx truncad tetraedri cuius latus 15 a .
Sed y t  recta 15 A ad rectam A E , f i t  recta 1 6 , 17  ad rectam 17 E per 
4-prop.lib. 6 .  Eutlid. {nam trianguli i j  a  E &  16, 17, E fun tfim ites) 
quare y t  dictum eß in conßructione dt ft. 11,  tecta 16,17 ef i  'latus trúncate 
tetraedri per laterum tertias, cuius circumfcriptibilis (jibaree femidiameter 
eß dati circuit Jemidiameter 16  E.

D iftin& io 8 . *

Quoniam recta 1 9 , 18 eft pars lateris culi rejjondens lateri ipfius trun-
cati
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is the side of the triangle of the added pyramid; therefore the line 51, 5 will be 
the altitude of the said pyramid; therefore the whole line £5 is the semi-diameter 
o f such an augmented dodecahedron. But as the line C5 is to the line 5E, so is 
the line 6,4 to the line 4E, by the 4th proposition of Euclid’s 6th book (for the 
triangles C5E and 6,4E are similar); therefore, as has been said in the con
struction, section 9, the line 6,4 is the edge of the augmented dodecahedron for 
which the semi-diameter of the sphere that can be circumscribed about it is the semi
diameter E4 of the given circle.

Section 6.

Since the line 7,9 is a line falling from an angle of a triangle of an icosahedron 
to the mid-point of its opposite side, and moreover the line E52 is at right angles 
to the said line 7,9, the point 52 will be the centre of the triangle or the base of 
the icosahedron; therefore, the line E52 will be the distance from the centre of 
the icosahedron to the centre of its base; moreover the line 7,12 is the side of the 
added pyramid; therefore the line 52, 12 will be the altitude of the said pyramid; 
therefore the whole line £12 will be the semi-diameter of such an augmented 
dodecahedron. But as 7,12 is to 12E, so is the line 13,11 to the line H E , by the 
4th proposition of Euclid’s 6th book (for the triangles 7,12E and 13,1 IE  are 
similar); therefore, as has been said in the construction, section 9, the line 13, 
11 is the edge of the augmented icosahedron for which the semi-diameter of the 
sphere that can be circumscribed about it is the semi-diameter E l l  of the given 
circle.

Section 7.

Since A15  is one third of the edge A G  of a tetrahedron, £15 will be the 
semi-diameter of the sphere that can be circumscribed about the truncated tetra
hedron whose edge is 15A. But as the line 15^4 is to the line AE, so is the line 
16,17 to the line 17E, by the 4th proposition of Euclid’s 6th book (for the 
triangles 15AE  and 16,17,E are similar); therefore, as has been said in the 
construction, section 11, the line 16,17 is the edge of the tetrahedron truncated 
through the third parts o f its edges for which the semi-diameter o f the sphere 
that can be circumscribed about it is the semi-diameter 16E of the given circle.

Section 8.

Since the line 19,18 is a part of the edge of a cube corresponding to the edge

i
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cati culi per Literum diuißones in tres partes, erit 18 E femidiameter ipßus 
trm cati cubi cum  latus e l f  recta 19,18 . Sed y t  retia 19,18 ad reñam  
18 E,ß c  recta 21,20 adrectam 20 E per 4.ptop. hb .6. Euchd. {nam trian* 
guii 19, 18, E &  21, 20, E fu n t ßmiles) quare y t  dictum eß inconftrutho- 
n e , dïftintt. 12. recta z i ,  20  eß litus truncati cuti per laterum diuißo
nes in tres partes cu m  circumfcrïpiibilis f f  har ce femidiameter eft dati cir culi* 
femidiameter 20 e;

Diftinâio 9.
Quoniam B 23 eß la m  cubi b iffruncati primi cutus jemidiameter ef£ 

23 E (boe autem petimus bic breuitatis gratia concedí cum primo affecta 
in ¡olido corpore ß t  tnanifeftum)  erit recta 25,24 latus cubi biftruncatipris 
m  cuius femidiameter 24 e : nam y t  recta b 23 ad rectam 2 3 E fie re
lia 25/24 ad rectam 24 E per 4. prop.lib.6. Euclid. (  jun t autem trian
guli B 23 e  &  25, 24 E ßmiles) quare y t  dictum efiin conftructione,dift• 
13. recta 24, 25 eft latus cubi biftruncati primi cuiws circumfcriptibilis 
f f  hara jemidiameter dati circuit eft femidiameter 24 E.

Diftinâio io.
Quoniam recta 34, 3 6 eft linea correfpondens lateri b iffruncati culi fes  

cundi cuim circumfcriptibilis Jphtera diameter e f f ,  recta 36, 35 (boe autem 
petimus bic breuitatis gratta concedí cum primo afteñu in folido corpore ß t  
manife f f  um ) erit recta 38,37 linea correfpondens later't biftruncati cubi 
feem di ettim circumfcriptibilis fpbœrœ diameter eß recta 35,37, nam y t  
retia 38,37 ad reñam 37, 35 ß t  reña 34, 36, ad reñam 3 6,3 5 per 4. 
prop. lib. 6. Euchd. (fun t autem trianguli 343 36, 35,. &  38, 37, 35» 
ßm iles) fed  reña 37» 3 5 cequalps eft diametro A c, quare y t  diñum e l f  
i n  conftruñione, di ft. J4, reña 38, 37. eft latus biftruncati cubi feem di 
s u m  circumfcriptibilis fpbeerce diameter eft dati á t culi diameter a c .

Diftin&io it.
Diuidatur (demonftrationü gratia) b c  hoc eft Um oUoedri,  in duo

eequa-
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of the said cube truncated through the divisions of the edges into three parts, 
18E will be the sèmi-diameter of the said truncated cube whose edge is the line 
19,18. But as the line 19,18 is to the line 18£, so is the line 21,20 to the line 
20E, by the 4th proposition of Euclid’s 6th book (for the triangles 19,18,E 
and 21,20, E are similar); therefore, as has been said in the construction, section 
12, the line 21,20 is the edge of the cube truncated through the divisions of the 
edges into three parts for which the semi-diameter of the sphere that can be 
circumscribed about it is the semi-diameter 20E of the given circle.

Section 9.

Since ¿323 is the edge of the first twice-truncated cube, whose semi-diameter 
is 23E (this we ask the reader to concede us here for brevity’s sake, because it 
is evident at the first glance in a solid), the line 25,24 will be the edge of the 
first twice-truncated cube whose semi-diameter is 24E. For as the line ¿323 is to 
the line 23E, so is the line 25,24 to the line 24E, by the 4th proposition of 
Euclid’s 6th book (for the triangles B23E  and 25,24E are similar); therefore, as 
has been said in the construction, section 13, the line 24,25 is the edge of the 
first twice-truncated cube for which the semi-diameter of the sphere that can be 
circumscribed about it is the semi-diameter 24E of the given circle.

Section 10.

Since the line 34,36 is a line corresponding to the edge of the second twice- 
truncated cube for which the diameter of the sphere that can be circumscribed 
about it is the line 36,35 (this we ask the reader to concede us here for brevity’s 
sake, because it is evident at the first glance in a solid), the line 38,37 will be 
a line corresponding to the edge of the second twice-truncated cube for which 
the diameter of the sphere that can be circumscribed about it is the line 35,37; 
for as the line 38,37 is to the line 37,35, so is the line 34,36 to the line 36,35, 
by the 4th proposition of Euclid’s 6th book (for the triangles 34,36,35 and 
38,37,35 are similar); but the line 37,35 is equal to the diameter AC; therefore, 
as has been said in the construction, section 14, the line 38,37 is the edge of 
the second twice-truncated cube for which the diameter of the sphere that can be 
circumscribed about it is the diameter A C  o f the given circle.

Section 11.

(For the sake of the proof) divide BC, i.e. the edge of an octahedron, into
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aqualia ad punUum 5 3 ducaturque e  5 3. Igitur triangulus b  5 3 E eßijofce
les m  8 .prop. l ik  6 . (nam E 33 eft perpendicularis adreBam b  C  in trianglou 
rtBangulo ijojcele B E C  quare E 5 3 B ftmilis triangulo B E c  eß tfofceles)  
cum  latera E 53 &  $3  B funt inter fe aqualia. Quare ( quoniam b  53 
reprœfentat lattes truncati oBoedri per laterum media cuius femidiameter cirs 
cumjcriptibilts ftbœrœ eß E 5 3 )  latus truncati oSloedri per laterum media, 
aequalis fute circumfcriptibilis jftbœra femidiametro. Sed in bac propo ■ 
fu m e  eß circumfcriptibilis jfthccrte femidiameter e b ,  quare y t  diüum eß 
in conftruBione, dt ft. 15. reña b  e  eft latus oBoedri truncati per lateru media 
cutus circumfcriptibilis fp'hœra femidiameter eft dati circuit femidiameter. e  B.

D if tin â io  12.
"Kotetur demonftrationis gratia communis ftBio reBarum B C  Ö* F G bac 

nota 54. IgtturreBa  b  54 eft tertia pars-Jate fis oBoedri b  c  ( nam per 
'4..prop. üb. 6 . Euclid, y t  reBa E F ad reBam F C: Sic reBa B 54 adreüam  
54 c, quia triangulus E C  B ftmilis eft triangulo F c 54, &  reBa E F eft 
tertia pars reBa E C  per primam diïfjnBionem conftruBionis,  quare b  j  4 
eft tertia pars reBa b  c) quare reBa b  54 aquahs eft Uteri truncati oBoe
dri per laterum ter tias, cuius femidiameter E s 4 » je d  y t  reBa b  54 ad  
reBam 5 4 E ,fie reBa 40, i  ad reBam 1 E per^.prop. lib .6 , Euclid, {nam 
trianguli B 5 4  E tír 40 I E  funt ftmiles) quare y t  diBum e f f  in conflru* 
Bione,  dift. 16, reBa 40 1 eft latus truncati oBoedri per laterum ter tias, 
cuius circumfcriptibilis jpbara femidiameter eft dati circuli femidiameter E i .

D ii l in ß io  13-
Quoniam recta 41, 42 eft pars correfpondcns lateri truncati dodecaedri 

per laterum diuifiones in tres partes, cuius circumfcriptibilis fpbeerte jemidia
meter ejl recta E 41, erit reBa 4 4 , 43 pars refpondens lateri truncati do
decaedri per laterum diuifiones in tres partes cutus circumjcriptibilis Jpbaree 
femidiameter e ft  E  44, Tdam ytreB a  E 41 ad reBam 41, 42, f i e  reBa E 44, 
ad reBam 4 4 ,4  3 per 4. prop. lib. 6. Eucltdi {funt enim trianguli E 41 , 42 
&  e  4 4 , 4 3  ftmiles) quare y't diBum eft in conifeructione, dift. 1 7 ,  reBa 
4 3 , 4 3  ejl latus dodecaedri irtmcati per laterum diuifiones in tres partes, 
cuius circumfcriptibilisfpbœrœ femidiameter eft daft circuli femidiameter E 4 4 .

I  Diftins
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two equal parts at the point 53, and draw £53. Therefore the triangle £ 53£  is 
isosceles, by the 8th proposition of the 6th book (for £53 is the perpendicular 
to the line BC  in the right-angled isosceles triangle BEC; therefore E53£, simi
lar to the triangle BEC, is isosceles), while its sides £53 and 53B  are equal to 
one another. Therefore (since £53 represents the edge of an octahedron truncated 
through the mid-points of the edges for which the semi-diameter of the sphere 
that can be circumscribed about it is £53) the edge of the octahedron truncated 
through the mid-points of the edges is equal to the semi-diameter of the sphere 
that can be circumscribed about it. But in this proposition the semi-diameter of 
the sphere that can be circumscribed about it is E B ; therefore, as has been said in 
the construction, section 15, the line BE is the edge of the octahedron truncated 
through the mid-points of the edges for which the semi-diameter of the sphere 
that can be circumscribed about it is the semi-diameter EB of the given circle.

Section 12.

For the sake of the proof mark the point of intersection of the lines BC  and 
FG by the mark 54. Therefore the line £54 is one third of the edge of the octa
hedron BC  (for, by the 4th proposition of Euclid’s 6th book, as the line £ £  is to 
the line FC, so is the line £54  to the line 54C, because the triangle ECB  is similar 
to the triangle FC54, and the line EF is one third of the line EC by the first 
section of the construction; therefore £54  is one third of the line B C); therefore 
the line £54  is . equal to the edge of the octahedron truncated through the third 
parts of the edges, whose semi-diameter is £54, but as the line £54  is to the 
line 54£, so is the line 40,7 to the line IE, by the 4th proposition of Euclid’s 6th 
book (for the triangles £54E and 40/E are similar); therefore, as has been said 
in the construction, section 16, the line 407 is the edge of the octahedron truncated 
through the third parts of the edges for which the semi-diameter of the sphere 
than can be circumscribed about it is the semi-diameter E l of the given circle.
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D iilinâ io  14.

Quoniam recta c  45 eß linea correfpondens lateri truncati icofaedri fer  la
terum media, cum  circumfcriptibilis fphcem femidiameter eß 45 e, erit recta 
47,46 linea correfpondens lateri truncati icofaedri per laterum media cuiue cir
cumfcriptibilis jpheerte femidiameter e ï f  ttecta 4 6,, E.  2d  am y  t recta C 45 ad 
rectam 45 E,  fie reña 47,46. ad reñam 46 E per 4. prop. lib. 6. Euclid, 
(funtenim trianguli e 45 E &  47, 46 E ftmiles)  quare y t  dictum eß in 
eonßructione dift. 18, recta 47, 4.6 eß latus trmcati icofaedri, per laterum 
media, cuius circumfcriptibilis fpharee femidiameter eß dati circuit femidia
meter 46 E.

D iftin/rio  15.

Quoniam recta c  48 e f f  linea correfpondens lateri truncati icofaedri per 
laterum tertius, cuim circumfcriptibilis fpbaree femidiameter e l f  48 E , erit 
reña 50,49 linea correfpondens lateri trmcati icofaedri per laterum tertius,  
cuius circumjcriptibilis jpheeree femidiameter eß 49 e, uam y t  reña c  48 ad 
reñam 48 e  fie reña 5 0 , 4 9  ad reñam 49 6 per 4. prop. lib. 6. Euclid* 
C funt enim trianguli c  4 8  B  tíT 5 0 , 4 9  E  ßmiles) quare y t  dictum eß in con- 

ßrüctione d tíf. 19. recta 5 o, 49 e l f  latus truncati icofaedrt per laterum 
tenias cuius circumfcriptibilis fpbarce femidiameter e i f  dati circuli femidia
meter 4 9  E.

Conclufio.
Jgitstr dato máximo circulo fpbaree latera quinqué &c. Quoderat factendum.

<P%_0‘B L E  M  zÄ II.
Datis lateribus quinqué corporum regularium , & quinqué 

auâorum  regularium corporum, & nouemtruncatorii regularium 
corporum, eidem fphæræinfcripribdium, plana conftruerea e difpci
ñere, quæ iî rite çomplicentur efificianc ipfa corpora,

Expli-
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Section 13.
Since the line 41,42 is a part corresponding to the edge of the dodecahedron 

truncated through the divisions of the edges into three parts for which the semi
diameter of the sphere that can be circumscribed about it is the line £41, the 
line 44,43 will be the part corresponding to the edge of the dodecahedron 
truncated through the divisions of the edges into three parts for which the semi: 
diameter of the sphere,that can be circumscribed about it is £44, for as the line 
£41 is to the line 41,42, so is the line £44 to the line 44,43, by the 4th propo
sition of Euclid’s 6th book (for the triangles £41,42 and £44,43 are similar); 
therefore, as has been said in the construction, section 17, the line 41,43 is the 
edge of the dodecahedron truncated through the divisions o f the edges into 
three parts for which the semi-diameter of the sphere that can be circumscribed 
about it is the semi-diameter E44 of the given circle.

Section 14.
Since the line C45 is a line corresponding to the edge of the icosahedron 

truncated through the mid-points of the edges for which the semi-diameter of the 
sphere that can be circumscribed about it is 45£, the line 47,46 will be the line 
corresponding to the edge of the icosahedron truncated through the mid-points 
o f the edges for which the semi-diameter of the sphere that can be circumscribed 
about it is the line 46,E. For as the line C45 is to the line 45E, so , is the line 
47,46 to the line 46£, by the 4th proposition of Euclid’s 6th book (fo r the triangles 
C45E and 47,46£ are similar); therefore, as has been said in the construction, 
section 18, the line 47,46 is the edge of the icosahedron truncated through the 
mid-points of the edges for which the semi-diameter of the sphere that can be 
circumscribed about it is the semi-diameter 46£ of the given circle.

Section 15.

Since the line C48 is a line corresponding to the edge of the icosahedron 
truncated through the third parts of the edges for which the semi-diameter of the 
sphere that can be circumscribed about it is 48£, the line 50,49 will be the line 
corresponding to the edge of the icosahedron truncated through the third parts 
of the edges for which the semi-diameter of the sphere that can be circumscribed 
about it is 49£, for as the line C48 is to the line 48£, so is the line 50,49 to the 
line 49E, by the 4th proposition of Euclid’s 6th book (for the triangles C48E 
and 50,49£ are similar); therefore, as has been said in the construction, section 
19, the line 50,49 is the edge of the icosahedron truncated through the third 
parts of the edges for which the semi-diameter of the sphere that can be circum
scribed about it is the semi-diameter 49E of the given circle.

Conclusion.
Therefore, given the great circle of a sphere: the edges of the five, etc. W hich 

was to be performed.

PROBLEM II.
Given the edges of the five regular solids and the five augmented regular 

solids and the nine truncated regular solids that can be inscribed in the same 
sphere, to construct and dispose plane figures which, if properly folded together, 
form said solids.
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Explicado dad.
Sint data latera antedictorum corporum (inventa per primum procedens 

"Problema) etdem jfbara injcriptib'tlium talia:

A    ----------- “  Diameter cireumfiriptibilis fphara.
3  —   ------------------- — L a tus tetraedri.
Q ---------------------  Cubi.
j j  — :— ------------------  Oftoedri.
£   -----------  Dodecaedri*
p  — ■ ■ Icofaedri.
Q  ------------ ------  A u ft i  tetraedri.

---------------- A u ft t  cubi,
j  . ■ ■ —- A u ft t  oftoedri.
K   ---------- - A u  ft  i dodecaedri,
L  — " A u ft i  icofaedri.
M  — — • -  Truncati tetraedri.
N  ■---------- Trucati cubi per laterudiuifio.tntres paries.
O  «  Biflruncati cubi primi.
P  - 1 1 Biflruncati cubt jecundi.
CL  ............... Truncati oftoedri per laterum media.
R  ' Truncati octoedri per laterum tertias.
S Truncati dodecaedri per lateri diuif. in tru
y  T rica ti icofaedri per la teri media, (partes*
y  mmmmm Truncati icofaedri per laterum tertias.

Explicado quæfiti.

Oporteat ex datis Hits linen conflructa plana , dijponere ejua ft rite 
sompltcentur efficiant antedicta corpora eidern jibara (cuius diameter ana
lis fit recta a )  injcrtptibilta*

I 2 Con-
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Given.

Let the edges of the aforesaid solids (found by the first preceding Problem) 
that can be inscribed in the same sphere be given, as follows:

A the diameter of the sphere that can be circumscribed about the 
figures

B the edge of the tetrahedron
C of the cube
D of the octahedron
E of the dodecahedron
F of the icosahedron
G of the augmented tetrahedron
H of the augmented cube
I of the augmented octahedron
K of the augmented dodecahedron
L of the augmented icosahedron
M of the truncated tetrahedron
N of the cube truncated through the divisions of the edges into three 

parts
0  ' of the first twice-truncated cube
P of the second twice-truncated cube

Q of the octahedron truncated through the mid-points of the edges
R of the octahedron truncated through the third parts of the edges
S of the dodecahedron truncated through the divisions of the edges 

into three parts
T of the icosahedron truncated through the mid-points of the edges
V of the icosahedron truncated through the third parts of the edges

Required.

Let it be required to dispose the plane figures constructed from these given 
lines in such a way that, when properly folded together, they form the afore
said solids that can be inscribed in the same sphere (whose diameter shall be 
equal to the line A ) .
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Conftrudio.
D ift in â io  r.

E x  apta quadam plica • 
bili ma teria difponantur y t  
infra pro tetraedro, quatuor 
trianguli quorum fingula  
latera cequalia ftn t retia B.

D iftin& io 2.
'Di/ponantur y t  infra pro cubo fe x  quadrata quorum fingida latera aqua- 

lia fin t retia c.
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Construction.

Section 1.

In  order to form the tetrahedron dispose from some suitable foldable material, 
as shown below, four triangles, each of whose sides be equal to the line B.

Section 2.

In order to form the cube dispose, as shown below, six squares, each of whose 
sides be equal to the line C.
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Diftinâip 3.

D iffonartur y t  infra pro octaedro, octo trianguli quorum fingula la te- 
ra œqualia fm t recta d.
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Section 3.

In order to form the octahedron dispose, as shown below, eight triangles, p«ch 
of whose sides be equal to the line D.
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Diftinâio 4 .
1Ytfionamur y t infra pro dodecaedro 12 pentagona quorum ftngula la- 

tera aqualia fin t retia e .

c
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Section 4.

In  order to  form  the dodecahedron dispose, as shown below, 12 pentagons, 
each of whose sides be equal to the line E.
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Diftiîtôio 5.
Diffonantur y t infra pro hoßuiro yiginti tr'mguli quorum fmgulala- 

m a aqualia ß n t reiïa i .
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Section 5.

In order to form the icosahedron dispose, as shown below, twenty triangles, 
each of whose sides be equal to the line F.

■f

i
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DiftincHo 6.

Difponantur pro auBo tetraedro qua
tuor trianguli y t  in pracedentt prima di- 
fiinBione quorum fingula latera aqualia fint 
reft# Go ‘Deinde quater tres triunguis let 

fitnt tres trianguli l, 2, 3, quorum fingtt» 
la latera aqualia fint ipfi G.

Diftin&io 7.
Difponantur pro auBo culo ¡De qua

drata j y tin  pracedentt fecunda difiinStione 
quorum fingula latera aqualia fint reBx H. 
"Deinde féxies quatuor trianguli y t  Juni 
4» S»6» 7» quorum fingula latera aqualia 
fint ipfi H.

Diftin&io 8.

Difponantur prö auBo oBoedro 0B0 trian
guli y t  in prxcedenti tertia dißinBione, quo* 
rum fingula latera, aqualia fin t reüœ i . 
Deinde oBies tre* trianguli y t  jun t tres 
.trianguli 8,9, io, quorum fingula latera 
aqualia fin t ipfi i .

D iitinâio 9.

Difponantur pro auBo dodecaedro duode
cim pentagona y t  in prxcedenti quarta di- 
fiinBione , quorum fingula latera aqualia 
fint reBx k: Deinde duodiáes quinqué 
trianguli y t  funt quinqué trianguli 11, 12, 
13,14, i Ç, quorum fingula latera aqualia 

firn ipfi K.«
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Section 6.

In  order to form the augmented tetrahedron, dispose four triangles, as in the 
preceding first section, each of whose sides be equal to the line G. Subsequently 
four times three triangles such as the three triangles 1, 2, 3, each of whose sides 
be equal to the said G.

Section 7.

In order to form the augmented cube, dispose six squares, as in the preceding 
second section, each of whose sides be equal to the line H . Subsequently six 
times four triangles such as 4, 5, 6, 7, each of whose sides be equal to the 
said H.

Section 8.

In order to form the augmented octahedron, dispose eight triangles as in the 
preceding third section, each of whose sides be equal to the line I. Subsequently 
eight times three triangles such as the three triangles 8, 9, 10, each of whose 
sides be equal to the said I.

Section 9.

In order to form the augmented dodecahedron, dispose twelve pentagons as 
in the preceding fourth section, each of whose sides be equal to the line K. 
Subsequently twelve times five triangles such as the five triangles 11, 12, 13, 14, 
15, each of whose sides be equal to the said K.
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Diftinâio io.

Difponantur pro auBo icofaedro y i-  
ginti ttianguü y t  in pracedentt quinta 
difl. quorum fingula latera aqualia 
fin t reUtt l .  Deinde Tfides tres trian

guli y t  jun t tres trianguli i 6 , 17,18, 
quorum, fingula latera aqualia ftnt 
ipfi L .

Diftinâio h . ;

Difponantur y t  infra pro truncato tetraedro per laterum tertius, qua
tuor hexagona t &  quatuor trianguli quorum fingula latera aqualia fitit 
refta M.

K
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Section 10.

In order to form the augmented icosahedron, dispose twenty triangles as in 
the preceding fifth  section, each of whose sides be equal to the line L. Sub
sequently twenty times three triangles such as the three triangles 16, 17, 18, each 
of whose sides be equal to the said L.

Section 11.

In order to form the tetrahedron. truncated through the third parts of the 
edges, dispose, as shown below, four hexagons and four triangles, each of whose 
sides be equal to the line Aí.

<
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D iftin ftiö  ia.
‘Difponantur: y t  infra pro truncato cubo per laterum diuifionet in trts 

partes, fe x  octogona, &  oçlo trianguli, quorum fingula latera aqualia 
f n t  retia N,
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Section 12.

In order to form the cube truncated through the divisions of the edges into 
three parts, dispose, as shown below, six octagons and eight triangles, each of 
whose sides be equal to the 'line N .
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Diftindio 13.

Difponantur y t  infra pro b ïïfrm ea io  tubo prim o, oUodetim quadrata, 
&  olio trianguli quorum fingula latera aqualia f in t retia o .

K z .



y
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Section 13.

In order to form the first twice-truncated cube, dispose, as shown belöw, 
eighteen squares and eight triangles, each of whose sides be equal to the line O.
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D iftinâio 14.
Difponantur y t  infra pro lifiruncato tubo fecundo fi)c  oSlogona, 080 

hexagona } &  duodecim quadrata, quorum fingùla latera aqualia (int 
reUa t .
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Section 14.

In order to form the second twice-truncated cube, dispose, as shown below, 
six octagons, eight hexagons, and twelve squares, each of whose sides be equal 
to the line P.

>

Í
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Diftin&io IJa
Difponantur y t infra pro truncato O&oedro per laterum m edia,fe\ 

quadrata, dr 0U0 triangula, quorum fingula Iacra aqualia fint refta Q.

* 3
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Section 15.

In  order to form the Octahedron truncated through the mid-points of the 
edges, dispose, as shown below, six squares and eight triangles, each of whose 
sides be equal to the line Q.
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DiftincKo i 6 ,

Difponantur y t infra pro truncato oftoedro ptr laterttm tertius,  fix  
quadrata, & ofto hexagona, quorum fingula latera aqualia fint reft* x*
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Section l6 .

In  order to form the octahedron truncated through the third parts of the edges, 
dispose, as shown below, six squares and eight hexagons, each of whose sides 
be equal to the line R.
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D if lM to  17#
Bifionatuttr 1 i»/ra pro truncato dodecaedro per Uter um ditiifioxes in ms 

fartes duodecim decogona viginti trianguli quorum fir,gula latera aqua*
lia fint retia s.
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Section 17.

In order to form the dodecahedron truncated through the divisions of the 
edges into three parts, dispose, as shown below, twelve decagons and twenty 
triangles, each of whose sides be equàl to the line S.
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Diftinäio i8.
Difponantur y t infra pro truncato icofatdro pet laterum media duode

cim pentagona,  & yiginti trianguli, quorum fingula latera aqualia fint 
retia t .
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Section 18.

In order to form the icosahedron truncated through the mid-points of the edges, 
dispose, as shown below, twelve pentagons and twenty triangles, each of whose 
sides be equal to the line T. 1
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Diftin&io 19.

Difponanturt y t infra, pro truncato icofaedro per laterum tertias, V¡- 
gint't hexagona , & duodecim pentagona , quorum fingula latera aqualia 
fint reft* v.

L
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Section 19.

In  order to form the icosahedron truncated through the third parts of the 
edges, dispose, as shown below, twenty hexagons and twelve pentagons, each 
of whose sides be equal to the line V.
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Pofi talem planorum difpofitionem eruntplana rite inter fe complicandat 
Quomodo yero fiet ¿ae complicado in fingulis corporibus defcribere fupervaca- 
neum yidetur, cura res per fe fans fit no ta . 'Pofi Vero talem complicatio-  
nem, eruntplanorum latera, ybi opus fuerit, conglutiiunda, ft ere papyra, li~ 
gnoyel fimili fuerint plana : %Ant ferruminanda, f i fuerint ex aliquo mé
tallo.

sduBorum yero corporum confiruBio talis erlt : Prima complicentur ae 
perfici.intur quinqué corpora regularia qua in principes fexta, feptima t 
oBaua, nona, & decima diifinBionum fitnt recitata: Deinde cuicmque
fuperficiei ipforum applicetur fita pyramis abfy baß■ eicempli gratia, auBi 
tetraedri fe\t<c diTQnBtonis tetrastrum primum complicetur : deinde corns 
plicentur & tres Uii triannuli his notis i, 2,  3, fignatis,  tta y t efficiant 
pyramidm fine bafe : jippliceturque ipfa pyramis cum parte yhi hafis de
ficit , cuidam fuperficiei tetraedri, ,  ipfique conglutinetur t y  el conferrumt- 
netur.

Eodemq, triodo applicentur tres tales pyramides reliquis tribui tetraedri fu-' 
perficiebuSy eritque auBum tetraedrum exaBum . Similiter agetur in reli
quis quatuor auUis corporibus.,

D ico ex ta il us datis lineis plana eße consf/uBa at dtfpoßta ,  qua fi 
tta y t diBum efl complicentur, & conglutinentur, efficient antediBa petita 
corpora eidem fphara infcriptibilia y t erat quafitum.

Demonftratio.
Demonfiratio ex demonSfjatione pracedentisprimi Problematic effcma- 

uifeîfja-j.

Appendix.
Planorum yero difpofitio corporis trmcati (emus efl faBa mentio in  

principio burn i . lib.) cuius truntandi modus bat fcribentemme latebat ta ii
eflt
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After this disposition of the plane figures, they will have to be folded together 
properly. It seemed, however, superfluous to describe for each of the solids how 
this folding takes place, since this matter is sufficiently known in itself. But 
after this folding, the sides of the faces will have to be glued together, wherever 
necessary, if the plane figures are made of paper, wood or the like, or to be 
joined together if they are made of some metal.

But the construction of the augmented solids will be as follows. First fold 
and complete the five regular solids which are mentioned at the beginning of the 
sixth, seventh, eighth, ninth, and tenth sections. Subsequently place against every 
face of those solids its pyramid without a base, e.g. of the augmented tetrahedron 
fold first the tetrahedron of the sixth section; next fold also those three triangles 
which are marked 1, 2, 3, in such a way that they form a pyramid without a 
base. And place the said pyramid with the part where the base is lacking against 
a face of the tetrahedron, and glue or join it thereto.

In the same way place three such pyramids against the remaining three faces 
of the tetrahedron; then the exact augmented tetrahedron will be completed. 
Proceed similarly with the other four augmented solids.

I say that from such given lines plane figures have been constructed and 
disposed which, if they are so folded and glued together as has been said, form 
the aforesaid required solids that can be inscribed in the same sphere; as was 
required.

Proof.

The proof is clear from the proof of the preceding first Problem.

Appendix.

However, the disposition of the faces of a truncated solid (o f which mention 
has been made at the beginning of this 3rd book), of which I ignored the way
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tß: Diß>onmur,yt infra, fe x  quadrata & 36. triannuli.
Sea propter ipfiui tntncationis, feu vera ori¿inis ignorantîam non potui• 

nun hot Geometriti antedföa fphara injtripttbile tum ceteris conßrutre.

Tertii Libri
f  I N  i  s .

L  2
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of truncating when I wrote this, is as follows. Dispose, as shown\ below, six 
squares and 32 triangles.

But on account of lack of knowledge of the said truncation or of its true 
origin we have not been able to construct this solid that can be inscribed in the 
aforesaid sphere Geometrically along with the others.

END  OF TH E TH IR D  BOOK.
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LI B E R Q V A R T  V S
I N  OJV O D F M O N S T R A B I T V R  Q^V O -

modo datis duobus corporibus Geometricis, 
tertium corpus deicribi poteft, alterida- 

torum fimile, alteri vero 
aequale.

P r o b  l e m a  quoddam eximium C lari f .  y  ir, à yeteribtu 
inventum efl, & ab Euclide prop. 25.lib. 6. defcriptum, cum  Jenfin 
talñ e/h Datis duobus re&ilineis, tertium re¿tilincum deferí* 

bere, alteri datorum fimile, akcri vero xquale. Cumque in pianii tale 
“Problema inventum animadueneremus , tamen in jolidis non ejje /¡mile ge
nerale Problema defcriptum (dico generale) quor.iam Archimedis inventio 
in cbordis fegmentis ffharalibus ad 5 .prop. lib. 2. de Jpbara &  cilindro efl 
in eo fpecialis: prxtsrea cum confitderaremus magnam fympathiam inter 
tnagnitudinem Juperficialem &  cor por earn ( nam quemadmodum triangula 
&  parallelogramma quorum eadem ef£ altitudo , tia je habent inter Je y t  
bajes per 1. prop. lib. 6. Euclid. Sic parallelepiped«, pyramides, coni, &  
cylindri, quorum eadem efl altitudo, ita fe  habent inter fe y t  bajes,per 32. 
prop.lib. i l .  &  per $, 6, &  11.prop. lib. i z .  Euclid. Praeterea quemad- 
modum triangula &  parallelogramma quorum bofes &  altitudtnes rccipro- 
cantur, funt inter fe aqualia-. Sic parallclepipeda, pyramides, corii, &  
cylindri, quorum bafs &  altitudtnes reciprucantur funt inter fe «quales 
per 34. prop. lib. 11 .&  per 9 , &  15, prop. lib. 12. Euclid. Praterea 
qúemadmodum ftmilta rdhlinca duplicatum earn habent inter Je rationem, 
quam latia homologum adhomologulatus per 20. prop. lib. 6 .Eue. Sic f m i 
lta corpora^ trip’teatam earn habent rationem, quam latus homologum ad 
homologum latus per 3 3. prop. lib. 11 .&  per 8. 12 &  18. prop. lib. 12. 
Euclid.) adpltcauimw animum ad fimile Problema inveniendum in jolidis. 
Jdqtte falkiter efife inventum , at que ita generale in foliáis, y t eiÇ fitpra- 
diilum Problema ad z y  prep. lib. 6 . Euclid, in piarás, compkftcns turn

^Archie
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F O U R T H  B O O K

in which it is to be proved how, when two Geometricál 
solids are given, a third solid can be constructed, 

similar to one of the given solids and equal to the other.

A very beautiful problem, o illustrious lord, was found by the Ancients and 
described by Euclid in the 25th proposition of the 6th book, the sense of which 
is as follows: Given two rectilinear figures, to construct a third rectilinear figure, 
similar to one of the given figures and equal to the other. And since we noted 
that this Problem had been found for plane figures, yet that for solids no 
similar general Problem had been described (I say: general, since Archimedes’ 
invention in the matter of segments of spheres in the 5 th proposition of book 
2 on the sphere and cylinder * ) is of a particular character in this field) ; and 
since moreover we considered there was great similarity between a plane and a 
solid magnitude (for as triangles and parallelograms whose altitude is the same 
are to one another as their bases, by the 1st proposition of Euclid’s 6th book, 
so parallelepipeds, pyramids, cones, and cylinders whose altitude is the same 
are to one another as their bases, by the 32nd proposition of Euclid’s 11th 
book and'by the 5th, 6th, and 11th propositions of his 12th book) —  moreover, 
as triangles and parallelograms whose bases and altitudes are inversely pro
portional are equal to one another, so parallelepipeds,' pyramids, cones, and cylinders 
whose bases and altitudes are inversely proportional are equal to one another, 
by the 34th proposition of Euclid’s 11th book and by the 9th and 15th propo
sitions of his 12th book; moreover, as similar rectilinear figures are to one an
other in the duplicate ratio of that of a homologous side to a homologous side, 
by the 20th proposition of Euclid’s 6th book, so similar solids are to one an
other in the triplicate ratio of that of a homologous edge to a homologous edge, 
by the 33rd proposition of Euclid’s 11th book and by the 8th, 12th, and 18th 
propositions of his 12th book —  we applied our minds to the finding of a similar 
Problem for solids. And that it has fortunately been found, and even as general 
for solids as the above-mentioned Problem in the 25 th proposition of Euclid’s 
6th book is for plane figures, comprehending Archimedes’ aforesaid invention

*) T o construct a segment o f a sphere similar to a given segment o f a sphere and 
equal to  another given segment o f a sphere.
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J r th m e d 'j  antedtÜum inventum , tum omnia fimilia in alijs form ù ma-  
gnitudmum , yenit in bac fecunda parte àemonfiranàum^

Sed ante quam ad rem propofiiam perveniamus^tria Problemata deferís 
bent urad qua f i ta  propofitionis conßruÜionem neeeßaria , quorum primum eß.

T % 0 <B L E  M  A  I .

Ditis duabus reâislineis duas médias proportionales invenire.

N O T A .

E tft hoc “Problema fjuamvis non Gemetricè)  per ditterfa inßrumenta 
multifariam à y  e tertius fit inventum , dabitur tarnen bic tantum ynicum  
exemplum per lineas, fecundum modum Heronis. T^eliquos modos qui per 
inßrumenta expediuntur , in no tfra  Geometría fuis inßrumentis accommo
da is breuiter f i  eramus nos editaros.

Explicatio d at i.
Sint igitur duce ¿ata linere A ß ,  ó 1 C D .

Explicatio quæiîti.
Opórteat ipfts ¿uas medias lineas proportionales invenire.

Conftruâio.
Ducantiir retire e f, &  eg , efficientes angulum G E F retlum : yip-  

pliceturque intervallum ab, ab E, in retia E T , fitque e h , ducaturque 
H r, equalisipf i  C D &  ad ángulos retios ip f i E F, Similiter ducatur retia 
à punBo i ,  m retlam e g ,  ét parallela ipft e h, f i t  fa i K, ducaturque 
retia e  t , cutus medium punttum notetur ad L, deinde admmento circini, 
pede ß xo  in L ,  fignentur pede mobili duo puntfa y  t m, in retia k g ,  al- 
terum T>f M, in retia h f : Si yero' illa pur.tla ita contingerent y t  linea 
retia M N du tia, contimret in fe  puntlum  i, bene eßet ; S i yero ita m i
nime accident , ponenda e fient talia punÜa , qttalia fu n t M, &  N, ad

L  3 maius
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as well as all similar ones for other forms of magnitudes, is shown in this 
second part.

But before we come to the matter proposed, three Problems will be described 
which are necessary for the construction of the proposition in question, the first 
of which is as follows.

PROBLEM I.

Given two lines, to find the two mean proportionals.

N O TE.

Though this Problem was found (though not by a Geometrical method) by the 
Ancients in different ways by means of different instruments, yet only a single 
example for lines will here be given, according to the manner of Hero. The 
other methods, which are carried out by means of instruments, we hope to 
publish shortly in our Geometry by means of the appropriate instruments *).

Given.

Therefore let there be two given lines A B  and CD.

Required.

Let it be required to find for these lines the two mean proportionals.

Construction.

Draw the lines EF and EG, making the angle GEF right. Mark o ff the length 
A B  from E on the line EF, and let this be EH. And draw H I, equal to CD  and at 
right angles to EF. Similarly draw a line from the point I  to the line EG  and 
parallel to EH, and let this be IK] and draw the line El, whose mid-point shall 
be marked at L; subsequently with the aid of the compasses, the fixed leg being 
at L, mark with the movable leg two points, viz. M  on the line K G  and the other, 
viz. N , on the line HF. Now if these points fell so that, when the line M N  is 
drawn, it would contain the point I, this would be al right. But if this did not 
happen at all, it would be necessary to mark points such as M  and N  at a greater

') Stevin indeed returned to this subject in Book IV  of the Meetdaet.
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maiui am minus intervallum a putifio l ,  quo ad dufia refia M U, in f t  
punfium i  continet et t y t in hoc fatmplo t yhi pötutur punfium I, in reif a 
M  N exiflere.

Vico dam refits a b ,  tír C  d ,  duas medias lineas proportionales k  m , 
&  H N  eße inventas (jjuarum prima a  b  fecunda k  m tertia H  N quarta 
C  d )  y t  erat quafitum.

A

c

H N PS  D £

D em on ftía tio .
Vemonjlrat'to baletur abud Eutocbium commentatorem in fecundum 

tihrum de ffbara & cylïnaro Archimedis.

C onclufio.
Jgitur datts duahus refits Umts dua media proportionales inventa fiait*. 

Quod er at faciendum,

T % 0  <B L E A II.
D a to  cono xquaiem conum Tub data alcitudine delcribere.

Expli-
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or smaller distance from the point L  till the line AIN, being drawn, would contain 
the point / , as in this example, where the point I  is supposed to lie on the line 
M N .

I say that, given the lines A B  and CD, the two mean proportionals K M  and 
H N  have been found (the first term being A B, the second KAI, the third H N , 
the fourth C D ); as was required.

Proof.

T he proof will be found in Eutocius the commentator, in the second book on 
the sphere and cylinder of Archimedes.

Conclusion.

Therefore, given two lines, the two mean proportionals have been found;
which was to be performed.

/
PROBLEM II.

T o construct a eone equal to a given eone, with a given altitude.
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Explicatio dati.

Sit dam  cornu a b c ,  cuiut altitudo a d ,  ó 1 diamettr haßt b  C> 
Data ytro altitudo E F.

Explicatio qaxiîti.
Oporteat altertm tortum difer tiere aqualem cono a b c ,  & jub data 

altitudine £ F.

Conftruâîo.
htpeniatur media Itnta propottionalis inter h. D , E F, p er t3 . prop, 

lib. 6. Eudid. ßtqu: C: 'tnvmiatur deinde quarta linea proportionalis per 
12 .prop.lib.6. Euclid, qualum prima G ,  fecunda a  d ,  tertia b  c ,  fîtque 
quarta h  i  : Deinde ad circulum cuuu diameter h i  Gradaltitudinem e  e ,  
confi£ruatur conus E H  I .

Duo corium e  h  i ,  ejje conftruftum, aqualem com dato a b c  &  jub  
data, altitudine E F, y t  er at quaßtum.

A

N O T A .
Ante Trollemalis dmonF&ationem s exifttmamiu aüqmd mtart Ino

optrtf
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Given.

Let the eone A BC  be given, whose altitude is A D , and the diameter of the 
base BC. And let the altitude EF be given.

Required.

Let it be required to construct another eone, equal to the eone ABC, and 
with the given altitude EF.

Construction.

By the 13th proposition of Euclid’s 6th book, find the mean proportional be
tween A D  and EF, and let this be G. Then, by the 12th proposition of Euclid’s 
6th book, find the fourth proportional, the first term being G, the second AD , 
the third BC; and let the fourth be H I. Subsequently on the circle whose diameter 
is H I  and with the altitude EF construct the eone EHI.

I say that a eone EH I has been constructed, equal to the given eone ABC  
and with the given altitude EF; as was required.

N O TE.

Before the proof of the Problem we think it worth while that something



a a  P R O B L E M A  T V  M

operecpr etium, nempe quoniam in fequentibm demonßrationibus [ape dice* 
tur de duplicata ae triplicata rationé terminatum, leflori neeeße eße(fi de» 
monßrationes y  eût intdligere') feire, &  reftè intelligere quid ß t duplicata 
& triplicata ratio : Definitus qüidem ipfa in decima definitione lib. $. Eucl. 
Sed multos interpretes elementorum Euclidis invenimos, bum locum (quam- 
y  is fit magna confequent'ix) non rite ¿aplicantes, exceptó doBißtmo %íx- 
tbematico C hrißophoro C lauio Barnbergenfi commentator e in elemen
ta Euclidis.

Demonftratio.
D iftin d io  i.

A D, ad e  E, duplicatum earn habet rationem quam  A D, ad G, nam 
G eß ïllarum  media p ro p o r tio n a l per conßruftionem  .

D iftin d io  2.
Circulus h i  , ad circulum b c ,  duplicatum tam habet rationem quam 

homologa linea H  i , ad homologum Hneam b c ,  y t  colligitur ex 20. prop, 
lib. 6 .Euclid. Sed y t  reÜa m ,  ad reBam b c ,  fie  a  d ,  ad G, per in- 
yerfam rationem conßruftionis : Ergo circulus h  i ,  ad circulum b c ,  du* 
plicatum earn habet rationem quam retia A D, ad G. Sed A D, ad e f ,  
demonfirata eß diflinü'tone i, eandem habere duplicatum rationem quam 
A D, ad G: Ergo y t  retia A D, ad reñam e  r ,  f ie  circulus h  I ,  ad cir
culum b C. lgitur Jitnt coni quorum bajes &  altitudtnes reciprocantur,qtta~ 
re per 15 . prop. lib. i z .  Euclid, coni A b c  , &  E h i  t  Jitnt inter fe xqua- 
les. ‘Praeterea canum E H I ,  conflruBum eße ad datum altitudinem E F ,  
ex ipfa conßruBione manifeßum eß.

Conclufio.
Jgitur dato cono equalis conus fub data altitudine deferiptus eß : Q md  

erat faciendum,

N O T A .
Antediüa morum conßruBio ae demonßratio applicari poteß adftib- 

fe r ip rn
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should be noted here, viz. that since in the following proofs there will often 
be question of the duplicate and triplicate ratio of the terms, the reader must
know (if he is to understand the proofs) and understand aright what is the
duplicate and the triplicate ratio. This is indeed defined in the tenth definition 
of Euclid’s 5th book. But we have found many interpreters of the elements of
Euclid who do not properly explain this passage (though it is o f great conse
quence), except the most learned Mathematician Christophorus Clavius Bamber- 
gensis, the commentator of Euclid’s elements.

Proof.

Section 1.

A D  has to EF the duplicate ratio o f that o f A D  to G, for G  is their mean 
proportional by the construction.

Section 2.

The circle H I  is to the circle BC  in the duplicate ratio of that of the homo
logous line H I  to the hpmologous line BC, as is inferred from the 20th propo
sition of Euclid’s 6th book. But as the line H I  is to the line BC, so is A D  to G, 
by the inverted ratio of the construction. Consequently, the circle H I is to the 
circle BC  in the duplicate ratio of that of .the line A D  to G. But it has been 
proved in section 1 that A D  is to EF in the same duplicate ratio of that of A D  
to G. Consequently, as the line A D  is to the line EF, so is the circle H I  to the 
circle BC. Therefore the solids are cones whose bases and altitudes are inversely 
proportional, so that, by the 15th proposition of Euclid’s 12th book, the cones 
A B C  and E H I are equal to one another. Moreover, it is evident from the con
struction itself that the eone E H I has been constructed with the given altitude EF.

Conclusion.

Therefore, given a eone, a eone equal thereto has been constructed with a 
given altitude; which was to be performed.

N O TE .

The aforesaid construction and proof of cones can be applied to the cylinders
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fcriptos cylindrus,  quorum bafts &  altitudtnes quia retiprstantur, conclu* 
detur per i j .prop. lib. i i ,  Euclid, eße aqualts.

c  a

T'HO'BL e<¿M a  i i i .
D a to  chordae Tegmento iphaerali, aequalem conum  defcribere, 

habentem  balín cum ch o rd s iêgm ento ean d em .

N O T A .

Chorda fegmentum /¡> bar ale vocamus partem (jtbarœ piano à fihara 
feSlam , ratio buiua appellationis vna cum ratione nominis diametralis feg- 
menti fiharahs in nojlra Geometría dicetur.

Explicatio dati.

Sit igitur datum chorda fegmentum ffharale A B C ,  cuius diameter la
fs  A B centrum bafis o ^Vertexfegmenti c ,  & fegmenti maximusß>bxra 
circulus fit A e  b  c ,  cuius diameter c  e , & femidiameter F E.

M  E x p li-
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shown below, for because their bases and altitudes are inversely proportional, it 
is concluded by the 15th proposition of Euclid’s 12th book that they are equal.

PROBLEM III.

Given a chordal segment of a sphere * ), to construct a eone equal thereto, 
having the same base as the chordal segment of a sphere.

N O TE.

A chordal segment of a sphere we call the part of a sphere cut from the sphere 
by a plane, the reason of which name will be explained in our Geometry along 
with the reason of the name of diametrical segment of a sphere * * ).

I
Given.

Let therefore the segment of a sphere ABC  be given, whose diameter of the 
base is AB, the centre of the base D, the vertex of the segment C, and let the 
great circle of the segment of the sphere be AEBC, whose diameter is CE and 
whose semi-diameter is FE.

') In  the sequel the usual term  segment o f a sphere will be used.
") Stevin, in his Meetdaet, pp. 93, 187, speaks o f  „halfmiddellijnsne” and „cloot- 

coordsne” .
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E xp licatio  quælîti.
Gporteat ipft fegmento a b c ,  aqualem conum defcribere,  habentem 

iafin cum fegmento eandem.

Conftru&io.
Troducatur e  C ,  in direÜum ad G: Inventâtur deinde quarta linea 

proportionalper 1 2 .  prop. lib, 6. Euclid* quarum prima E d ,  fecunda 
eadem e  d , &  e  f ,  in direüum ynius linea,  t t r t w d  e ,  fitque quarta 
d  H ; Deinde ad circulum cutus diameter eß a b ,  & ad altieudinem D  H ,  
eonßruatur conus h a b .

D'tco chorda Jegmento Jfrharali a b c ,  eqitalem conum H  A B, ejje con- 
flruflum,  babentem bafn cum doto chorda fegmento eandm, y t eratqua* 
fitum.

Demonftratio.

' H

A

E E

Demoníf/atio habetur ad 
2.prop. lib. 2. de fphara &cy- 
lindro Archimedis.

Condufio.

Igitur dato chorda fegmento 
fyharaü <&c. Quod er at facien
dum,

Hucufó defcripta funt qua 
ad conifruÜionem huius inven
tionis funt neeeßaria. "Nunc a i  
rem.

T %0  $  L 8 A UII.
ae ¿juœfitum burns Qrnrti libri:

D  atis
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Required.

Let it be required to construct a eone, equal to this segment ABC, having the 
same base as the segment.

Construction.

Produce EC to G. Then, by the 12th proposition of Euclid’s 6th book, find 
the fourth proportional, the first term being ED, the second the 'same ED  and 
EF on one and the same line, the third DC  ; and let the fourth be D H . Sub
sequently construct the eone H A B  on the circle whose diameter is A B  and with 
the altitude DH.

I say that a eone H A B  has been constructed, equal to the segment of a sphere 
ABC, having the same base as the given segment of a sphere; as was required.

Proof.

The proof will be found in the 2nd proposition of book 2 on the sphere 
and cylinder of Archimedes.

Conclusion.

Therefore, given a chordal segment of a sphere, etc. W hich was to be per
formed.

Hitherto have been described the things which are necessary for the construction 
óf this invention. Now let us come to the point.
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Datis quibufcunque duobus corporibus Geometricis, tertium 
corpus defcribere, alteri datorum fimile, alteri vero aequale.

N O T A .

Geometricum corpus yocamtts quod Geometrica lege conflruitur, y t  eß 
' fp h a ra , Chorda fegmentum fphara , Diametrale Jegmentum fphara , Spba- 

roides, Segmentum Jpbxroidis,  Conoidale, Segmentum conoidale, Columna, 
cuius dua fu n t fpecies, y t  Qylindrus, 0* Prijma : ‘P yra m is , Corpora re
gularia , aufta corpora regularia, truncata corpora regularia t de quorum 
omnium ton îfjuü ione  in noflra Geometría abunde âicetur.

H ete inquam corpora &  alia qua Geometricè conßruuntur y ocamuscor
pora Geometrica ad different tam cor por u m , y t  fu n t plarunque fihces, fra* 
gmerila lapidum &  fimilia.

Explicatio dati. 

Exempli i.
Sin t duo corpora quacunque, nempe duo coni A B C ,  ó 1 D  E F, f t  que 

coni D EF altitudo, retta dg ,  &  b afis diameter E F.
Explicatio quaefiti.

Oporteat tertium conum conßruere, cono d E F finalem &  cono a b c  
aquakm .

Cönftru&io.

Veferibatur cono ABC, aqualis conus h i  k, Jub altitudine altitudini 
D g a q u a li, per pracedens fecundum Problema , eius bafts diameter f i t  
i k : Invematur deinde tertia linea proportionalis per 11 .prop. lib. 6. Eue. 
quorum ptima e f ,  fecunda í k ,  fitq, tertia l  : Inveniantur deinde dux  
media linea proportionales, per procedens primum Problema, inter E F, 
&  L, quorum mediarum fequens ipjam E F,  f i t  m n : Invtniatur deinde
quarta linea proportionalis per i z .  prop. lib. 6 . Euclid, quarum prima E F, 
fecunda D G, tertia m n, fitque quarta o  p ; Deinde ad circulum cutus

M z  diamt.
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PROBLEM IV, 

and what is sought in this Fourth book:

Given any two Geometrical solids, to construct a third solid, similar to one 
of the given solids and equal to the other.

N O TE.

W e call Geometrical solid a solid which is constructed by a Geometrical law, 
such as sphere, a segment of a sphere, a sector of a sphere, Spheroids, a Segment 
of a spheroid, a Conoid, a conoidal Segment, a Column, of which there 
are two kinds, viz. the Cylinder and the Prism, a Pyramid, the regular Solids, the 
augmented regular solids, the truncated regular solids; the construction of all 
of which will be dealt with fully in our Geometry.

Indeed, we call these solids and others which are constructed Geometrically 
Geometrical solids to distinguish them from bodies such as, generally, stones, 
fragments of stones, and the like.

Given. 

of Example 1.

Let there be any two solids, viz. the two cones ABC  and DEF, and let the 
altitude of the eone DEF be the line DG, and the diameter of the base EF.

Required.

Let it be required to construct a third eone, similar to the eone DEF and 
equal to the eone ABC.

Construction.

Construct the eone H IK  equal to the eone ABC, with an altitude equal to the 
altitude DG, by the preceding second Problem; let the diameter of its base be 
IK . Then, by the 11th proposition of Euclid’s 6th book, find the third proportional, 
the first term being EF, the second IK; and let the third be L. Subsequently, 
by the preceding first Problem, find the two mean proportionals between EF 
and L, and let that one of these mean proportionals which follows EF be M N . 
Then, by the 12th proposition of Euclid’s 6th book, find the fourth proportional, 
the first term being EF, the second DG, the third M N ; and let the fourth be
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diameter MN, & f u i  altitudine o  p ,  conftruatur conus o  MN.  

Dico tertium conum o  M N,  eße defcriptum cono A B C  equaïem ,  
cono D E F  fim ilem ,  y t  er a t qmfitum.

A

E
KC

P

Demonftratio.

Diftin&io i.
V t lafis diameter E F, ad Jui coni altitudinem d g , fie la ß t diame » 

ter M N  , ad fu i com altitudinem o p , per conïfrufttonem , quareper 24. 
definitionem lii. 11. Euclid, cotti DEF, &  o M N, jun t fim iles, quoi 
primb erat demontfjandum.

Sequitur nunc demonftrari conum o M N cequalem eße cono a b c ,  hoc 
modo.

D iA inâio  2 .

J^efta e  F, ad reftam l ,  duplicatum earn hahet rationem quam refta 
E F, ad í  k ,  r.am iK ,eß  Utarum media proportionale per conßrufttonem : 
fequitur y t  tolligitur ex zo . prop, l i i . 6■ Euch ( ñam reft* E F, tír i K, fu n t  
homologee lineee in fim ililus plants ) rationem circuit 1 k , ad circulum E F, 
cequalem eße rationi reftee l ,  ad reftam E F¡ Sed per n . prop. l i i .  n -E u c . 
y t  la f s  feu circulai í k  ,  ad circulum E F, f i t  conus h  i k ,  ad conum 
D E F, nam ¡um  per contfjuftionem coni fub  aqualilus altitudinilus:

Diftin-
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OP. Subsequently on the circle whose diameter is M N  and with the altitude OP 
construct the eone O M N .

I say that a third eone O M N  has been constructed, equal to the eone A BC  and 
similar to the eone DEF; as was required.

'  Proof.

Section 1.

As the diameter of the base EF is to the altitude of its eone DG, so is the d i
ameter of the base M N  to the altitude of its eone OP, by the construction; there
fore, by the 24th definition of Euclid’s 11th book, the cones DEF and O M N  
are similar, which was to be proved in the first place.

N ext it will be proved that the eone O M N  is equal to the eone ABC, in the 
following way.

Section 2.

The line EF is to the line L  in the duplicate ratio of that of the line EF to IK , 
for IK  is their mean proportional by the construction. It follows, as is inferred 
from the 20th proposition of Euclid’s 6th book (for the lines EF and IK  are 
homologous lines in similar plane figures), that the ratio of the circle IK  to the 
circle EF is equal to the ratio of the line L  to the line EF. But, by the 11th 
proposition of Euclid’s 11th book, as the base or the circle IK  is to the circle EF, 
so is the eone H IK  to the eone DEF, for by the construction they are cones with 
equal altitudes.
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Diftindio 3. 
Ergo Yt reÜa l ,  ad reUam e  e ,  fie cottus h i k ,  ad conum o e f «  

Diftinâio 4.
'Deinde reÜa e f , ad l ,  trtplicatam earn haltet rationem quam ip fa E F, 

ad rellam M N  (nam quatuor continue proportionaltum linearum e f  , 
prima, MN jecuida, &  L quarta) quare per 12. prop. lib. 12. Euclid. Yt  
recta L, ad rectam f. F, fie  (  quia coni o M N, &  d e  F, fun t per pri- 
mam difiinctionem fimiles)  conus o m  N ,  ad conum D  e  F: Sed dtflinctio- 
ne ten ta  ofltnfum eß eandem mtonem effe à com h ik ,  ad eundem cor 
num  DEF. Ergo ( quoniam quorum rationes ad  idem aquales fun tea  in
ter je f m t  equalta)  conus o m  N, equalis efif cono H1 K.  Deinde per 
conßruclionem conus ABC, ejl cono HIK equalis: Ergo ( quia que ei-  
dem equalta inter fe  fu n t equalia) conus OMN, cono ABC, equa
lis eß.

Conclufio.

Jgitur datis quihufcunque &c. Quod erat facundum.

Exemplum fecundum.

jintediUa conorum tonfiruftio ae demonfiratio applicari potefl ad  fuh*  
fcriptos cilindros:

A

M 3 Expli-
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Section 3.

Consequently, as the line L  is to the line EF, so is the eone H IK  to the eone 
DEF.

Section 4.

Next, the line EF is to L  in the triplicate ratio of that of EF to the line M N  
(fo r of the four lines in continuous proportion EF is the first, M N  the second, 
and L  the fourth ); therefore, by the 12th proposition of Euclid’s 12th book, as the 
line L  is to the line EF, so (because the cones O M N  and DEF are similar by the 
first section) is the eone O M N  to the eone DEF. But in the third section it has 
been shown that the same ratio exists between the eone H IK  and the same eone 
D EF.'Consequently (since things whose ratios to the same thing are equal are also 
equal to one another), the eone O M N  is equal to the eone H IK . Then, by the 
construction, the eone A BC  is equal to the eone H IK . Consequently (because 
things which are equal to the same thing are also equal to one another), the 
eone O M N  is equal to the eone ABC.

Conclusion.

'Therefore, given any etc. W hich was to be performed.

. Second Example.

The aforesaid construction and proof of cones can be applied to the cylinders 
shown below.
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Explicatio dati.
Exempli tertii.

S  i tit duo chorda Jegmenta jph aralia A B C D , &  E F  G H , ß tfu e  
chorda fegmcnci E F g H, altitudo h f, &  haßt diameter b g.

Explicatio quæiîti.
Oporteat tertium d m d a  fegmentum ß tbarak  conßrueret  fegmento e f 

g h fim ile , er fegmento A b c  d aquale.

Conftru&io.
Defcribatur conus i a c ,  ¿equalis chorda fegmento Jfharali A b  c  d  : 

Similiter &  conus k e g ,  aqualis fegmento E F g H, per pracedens ter
tium  "Problema •• defcribatur deinde cono i A c, aqualis conus L M N ,  

fu b  altitudine altitudini K  F aquali per pracedens fecundum Problema,, 
tius hafis diameter ß t  m n inveniatur deinde tertia linea proportmalis 
fe r  i l .  prop. lib. 6. Euclid, quorum prima EG, fecunda M N, ßtque  ter
tia o p : deinde inveniantur dua media linea proportionales per procedens 
primum Problema inter e g ,  &  o f ,  quarum medianum J'equens ipfam 
K G ,  f it q̂ r: hvenia tur deinde quarta linea, proportionales par 12. prop, 
lib . 6. Euclid, quarum prim a E  G ,  fecunda H  F ,  tertia q j r ,  f i tq  quarta 
ST: Deinde ad circulum cuius diameter Q j t ,  &  fub  altitudine s T, con- 

ßruatur chorda fegmentum fpharale Q J R  s.

D ito  tertium chorda fegmentum fpharale Q J T  r  s  ,  effe confliuUum 
chorda fegmento fpharali e f g h  fm ile t  &  fegmento A B C D aqualet 
y t  erat quaßtum.

Prae-
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Given. 

o f the third Example.

Let there be two segments of a sphere A BC D  and EFGH, and let the altitude 
o f the segment EFGH  be HF  and the diameter of. its base EG.

Required.

Let it be required to construct a 'third segment of a sphere, similar to the segment 
EFGH  and equal to the segment ABCD . ■

Construction. •

Construct a eone IAC , equal to the segment of a sphere ABCD. Similarly also 
a eone KEG, equal to the segment EFGH, by the preceding third Problem. Then 
construct a eone L M N , equal to the eone IAC, with an altitude equal to the 
altitude K F  by the preceding second Problem, and let the diameter of its base be 
M N .  Subsequently, by the 11th proposition of Euclid’s 6th book, find the third 
proportional, the first term being EG, the second M N ;  and let the third be OP. 
Then, by the preceding first Problem, find the two mean proportionals between 
EG  and OP, and let that one of these mean proportionals which follows EG  be 
Q R. Then, by the 12th proposition of Euclid’s 6th book, find the fourth pro
portional, the first term being EG, the second HF, the third QR; and let the fourth 
be ST. Subsequently, on the circle whose diameter is Q R  and with the altitude 
S T  construct the segment o f a sphere QTRS.

I say that a third segment of a sphere Q TRS  has been constructed, similar to 
the segment of a sphere EFGH  and equal to the segment ABCD; as was required.
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C  E F G M K O Q T

Pr^paratio dem onftrationis.
Defcribatur conus v  o_R t  ¿equalis chorda fegmento fpharali q ^ t  R s ,  

per procedens ¡ . problem a\

Demonilratio.
Segmentorum QJT RS &  E F G H  altitudines,  &  ha/tum diametri, 

ja n t per conftruÜionetn proportionales ,  quare fegmenta Junt firm lia. Q uo i 
primo erat notandum.

Sequitur nunc dem on^jari fegmentum Q T  R S, aquale tße fegmenta 
A b e  d  hoc modo:

Conus v o j i  per demonífjationem pracedentis primi ex emplit aequalis 
eß cono i A c ,  ergo &  aquaüs eß fegmento A B C D ,  (  nam fegmentum  
A b c  d ,  &  conus i  a  c ,  ju n t per conßruftionem aquale s') &  cono v  q jl ,  
aequale eß fegmentum Q_ T R s, per praparationem demonßrationis- Ergo  

fegmentum  QJT R s , aquale eß fegmento A B C D  t

C oncii!-
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Preparation o f the Proof.

Describe a eone VQ R, equal to the segment of a sphere Q TRS, by the pre
ceding 3rd problem.

Proof.

The altitudes of the segments Q TRS  and EFGH  and the diameters of the 
bases are proportional by the construction; therefore the segments are similar. 
W hich was to be noted in the first place.

Next, it will be proved that the segment Q TRS  is equal to the segment ABCD , 
in the following way:

The eone VQ R, by the proof of the preceding first example, is equal to the 
eone IAC; consequently, it is also equal to the segment ABCD  (for the segment 
ABC D  and the eone IA C  are equal by the construction), and the segment Q TRS  
is equal to the eone VQ R, by the preparation of the proof; consequently, the 
segment Q TRS  is equal to the segment ABCD .
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Conclufio.

Jgitur datis quibufcunque &c. Quod erat faciendum.

N O T A .

N on  importune yidetur huit Troblemati appHtari modus conflruftionis 
Archimedis eiufd m Troblematis, ík  propofitime j lib. z . de fphara ©* 
cylindro fumpcus t y t  cui\ts concordantia patticuUtis dejcriptionis probLma* 
tis ^Archimedis, cum yniaerjali Iac nojlra conjliuütone f i t  manifefia.

Explicatio elati.
Sit datum chord« fegmentum Jbhcerale ABCD, cuius "vertex d ,  &  fu i 

totius fphara diameter d e ,  Ct ipfius fphara jemidiameter f d :  Sitque 
alterum datum fegmentum fpbarale g h i r ,  cutus y  ertebc K, t í r  fui totius 

fphara diameter k  l ,  & tpfius fphara jemidiameter m k ,  {(¡nt praterea 
hac data fegmenta ajualia & fim i ia datis fegmer.tis pracedentit exempli,, 
in eum finem "et compar emus folutionem pracedentis eXempli, ad felutio- 
rtem huius, qua deient efie aquale i  cum fin t aqualium qua f i t  oxum J'olu- 
tiones.)

Explicatio quæiîti.
Oporteat permodum Archimedis tertium fegmentum conîfjruere s 

to b G H i K funile t er fegmento ABCD aqualea

Conftruâio.
Jnveniatur quarta linea proportionalis per 12. prop. lib. 6. Euclid, qua- 

rum prima b  e ,  fecunda b e , .ó * e  f , tn d irS u m  ynius linea, tertia b  d ,  

fi t  que quarta N": Similiter invematur per eatidem 12. prop. lib. 6 . Êuclid. 
quarta linea proportionalis quarum prima h l ,  fecunda H Lr, &  M L, in 
direüum y  mu s linea ,  tertia H  K ,  fitque quarta o :  “Deinde inveniatur 
quarta linea proportionales per eandem 12.prop. lib. 6. Euclid, quarum pri
ma o ,  fecunda Q i t ten ta  a  t f i t  que quarta p: Deinde inveniantur dua me-

fegmen-
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Conclusion.

Therefore, given any etc. W hich was to be performed.

N O TE .

It does not seem inappropriate to apply to this Problem the construction 
method of Archimedes of the same Problem, taken from the 5th proposition of 
the 2nd book on the sphere and cylinder, in order that the agreement of A r
chimedes’ particular description of the problem with this general construction 
of ours may be evident to anyone.

Given.

Let the segment of a sphere ABC D  be given, whose vertex is D, and the di
ameter of its total sphere DE, and the semi-diameter of the said sphere FD. And 
let the other given segment be G H IK , whose vertex is K, and the diameter of 
its total sphere KL, and the semi-diameter of the said sphere M K  (moreover let 
these given segments be equal and similar to the given segments of the preceding 
example, in order that we may compare the solution of the preceding example 
with the solution of this one, for they must be equal, since they are the solutions 
of equal requirements).

Required.

• Let it be required to construct, in the manner of Archimedes, a third segment 
similar to the segment G H IK  and equal to the segment ABCD.

Construction.
\

By the 12th proposition of Euclid’s 6th book, find the fourth proportional, the 
first term being BE, the second BE and EF on one and the same line, the third 
BD; and let the fourth be N . Similarly, by the same 12th proposition of Euclid’s 
6th book, find the fourth proportional, the first term being H L, the second H L
and M L  on one and the same line, the third H K \ and let the fourth be 0 .  Then, 
by the same 12th proposition of Euclid’s 6th book, find the fourth proportional, 
the first term being O, the second GI, the third N ; and let the fourth be P. Sub-

I
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dia linea proportionales per primum procedens ‘Problema ¡uter A C} & P, 
harum autem mediarum Jequens ipjam k C ^ f i t  Qju Invent at ur deinde 
quarta linea proportional per 12. prop. üb. 6, Eucüd. quarum prima G i ,  
fecunda h  k ,  tertia qj*j fttq¡ quarta s T: Deinde ad circulum cuius dia
meter Q j t ,  er fub altitudtne s T , conflruatur fegmentum Q j r . R  s .

D  ico tertium chorda fegmentum fpbarale QJTRS, eße conflruftum3 
chorda fegmento fpharali G H r  K f t  mile, &  fegmento a  b  c  d  aquale t y  e 
erae quafitum .

N O P

Demonftratio,

Demonflratio habetur ad s - prop, üb, 2. de fphara tir cyhndro '^A r
chimedis.

Concîufio.
Jgitur Problema hoc fecundum Archimedem expeditum sß3 quod erat fa t  

cienàum.

N O T A .
Dico prater ta chorda ßgmentum fpbarale QJT R s huivs conßruftio- 

nis t aquale &  fimile eße chorda fegmento fpharali q _T r  s no ffra  pra-
ceden-
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sequently, by the first preceding Problem, find the two mean proportionals be
tween A C  and P, but let that one of these mean proportionals which follows 
A C  be QR. Then, by the 12th proposition of Euclid’s 6th book, find the fourth 
proportional, the first term being GI, the second H K , the third QR; and let the 
fourth be ST. Subsequently, on the circle whose diameter is Q R  and with the 
altitude ST  construct the segment QTRS.

I say that a third segment of a sphere Q TRS  has been constructed, similar to 
the segment of a sphere G H IK  and equal to the segment ABCD; as was required.

Proof.

The proof will be found in the 5th proposition of book 2 on the sphere and 
cylinder of Archimedes.

Conclusion.

Therefore this Problem has been carried out according to Archimedes, which 
was to be performed.

N O TE .

I say moreover that the segment of a sphere Q TRS  of this construction is equal 
and similar to the segment of a sphere Q TRS  of our preceding construction, for
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cedmis conßrufliönis., nam per hypothefin data fegmento. h u m  «equalia &  
ßm iaa fitz t  datü jegmentis tllim i Deinde qutefttum Imita &  U lm  eß idemt  
'quare requiruntur «quakt foltitiones : Sed probata eß ab Jrcbimede ton- 

JlruSlio baius, &  à n.bis probata e fi confirutîio illius, ergo fegmentum 
Qjr R S h u m  , &  fegmentum Q_T R s illius , ju n t  (¡milia àraqualia. 
Quarum lonjlruäionum convenientiam propofitum erat ikbibere.

T ô t e f i  quo que hoc nofirtm "Problema per numéros demonfirari, qttod 
in marnent ecclarationem ejficiatur bac modo:

Explicatio dati.
S it pyramis a b c ,  cuitu bafis f i t  quadratum, Gr latus b  C  eiufdem 

quadratt z  pedum, altitudo yero pyramidis ad  f i t  i z pedum, quare ip~ 
fius pyramidis magnitude 1 6  pedum : S it deinde pyramis E F G,  cuites ba
fis  fit quadratum, &  latus F G eiufdem quadm i 8 pedum, altitudo yero 
ipfitts pyramidis E H  3 pedum .

Explicatio quæfiti.
Oportcat per numéros eo or dine,y  t  jupra per Untas faStum efl,tertiam  

pymmidem defiribere, oyramidi e F G fimilem &  pyramidi, a b c  aqualem.

Conftru&io.

D eferibatur pyramidi A B C ,  equalis pyramis i . k  L ,  fub altitudine 
I  M ,  altitudi ni E H  eequali,  nerr.pe 3 pedum quare ehta bafis ( y t  fia t py  i 
ramis m u s  magnitude fit 16 pedum )  erit quadratum cutus larus k  l  erit 
4  pedum : lnveniatur deinde tertia linea proport talis, quarum prima  F G  
8 , fecunda K L 4 ,  eritque tertia  N  z  pedum: Inveniantur deinde du« me» 
dia linea proportionales inter F G 8 ,  CT N  2 ,  quarum mediarum fequens 
ipfam F G ,  erit o  P,  radix cubica de 1 2 8 ,  probatus quia 8 ,&  radix cu
bica de 1 2 8 ,  &  radix cubica de 3 2 ,  &  2 ,  fu n t quatuor numeri in con
tinua proporcione ; Inveniatuir deinde quarta linea proportiottalis, quarum 
prima F G  8 ,  fecunda E H  3 ,  ter t i t  O p  radix cubica de 1 2 8 ,  eritque 
quarta pró altitudine q _ r  radùc cubica de deinde ad quadratum

cutus
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by the hypothesis the given segments of the latter are equal and similar to the 
given segments of the former. Next, the requirements of the la tte rand  the former 
are the same, so that equal solutions are required. But the construction of the 
latter has been proved by Archimedes, and the construction of the former has 
been proved by us; consequently the segment Q TRS  o f the latter and the segment 
Q TRS  of the former are similar and equal; the agreement between which con
structions it had been proposed to set forth.

This Problem of ours can also be demonstrated by means of numbers, which 
may be effected, for greater clarity, in the following way.

Given.

Let there be a pyramid ABC, whose base be a square, and let the side 'BC  of 
said square be 2 feet, and the altitude of the pyramid A D  12 feet, so that the 
volume of this pyramid is 16 feet. Further let there be a pyramid EFG, whose 
base be a square, and let the side FG of this square be 8 feet, and the altitude 
of said pyramid EH  3 feet.

Required.

Let it be required to construct by means of numbers, in the same order as 
has been done above by lines, a third pyramid similar to the pyramid EFG and 
equal to the pyramid ABC.

Construction.

Construct a pyramid IK L  equal to the pyramid ABC, with the altitude IM  
equal to the altitude EH, viz. 3 feet, so that its base (in order to make a pyramid 
whose volume be 16 feet) will be a square whose side K L  will be 4 feet. Then 
find the third proportional, the first term being FG  =  8, the second K L  — 4; 
then the third will be N  — 2 feet. Subsequently find the two mean proportionals 
between FG — 8 and N  =  2, the one of these mean proportionals which follows 
FG being OP, the cube root of 128; this is proved because 8, and the cube 
root of 128, and the cube root of 32, and 2 are four numbers in continuous 
proportion. Then find the fourth proportional, the first term being FG =  8, the 
second EH  =  3, the third OP =  the cube root of 128; then the fourth, viz.

the altitude QR, will be the cube root of ■ Subsequently, on the square
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cuius latus ó  ? ,&  [ub altitudine q j r , m $£ru a tu r  pyramis QjO P ,  d u s  
magñituio erit \6  pedum ratio eß quia quadratum cuius latus eß o  p 
radix cubica de 1 2 erit radix cubica de 16384, quod multiplicatum 
per altitudinem q ^ r  radicem cubicum de —77, facit produBum radicem 
cubicum de - - ^ 7 - ° - ,  cuius tertia pars pro magnitudine pyramidis Q ^ o  P, 
eß radix cubica de ^ oc eA  ra^tx cubica de 4096, facit Vt fu:
pra diBum eß 16 pedes.

D ¿co tertium pyramidem Q. o  p, per numéros eo ordine y t  fupra per li
neas faUum eïf ,  eße defcriptam pyramidi e  i g  fimilem t & pyramidi 
a b c  xqualem, yt er at queefitum.

A

b d c f  h  g k m l o r  p

D em onftratio .
Demonßratio eX eo manifeßa eß quod pyramis 0 . 0  p ,  eß pyramidi 

E F G  fimilis , & pyramidi ABC ¡equalis,  per ip fa m numerosum con- 
flruBionem.

Conclufio.
Igitur quod primo in continua quantitate erat o tfjn fum , bit per numé

ros /militer demonßratum eß, quod in maiorem declarationem erat facien
dum.

N  2 fo te ß
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whose side is OP and with the altitude Q R  construct a pyramid QOP; its volume 
will be 16 feet. The reason is that the square whose side is OP =  the cube root 
of 128 will be the cube root o f 16384, which, when multiplied by the altitude

QR =  the cube root of gives the product =  th e  cube root of .

the third part of which, viz. the volume of the pyramid QOP, is the cube root

o f ;6621io4 ) i e cube root of 4096, which makes, as said above, 16 feet.
I 38 24

I say that a third pyramid QOP  has been constructed, by means of numbers, 
in the same order as has been done above by lines, similar to the pyramid EFG 
and equal to the pyramid ABC; as was required.

Proof.

The proof is evident from the fact that the pyramid QOP is similar to the 
pyramid EFG and equal to the pyramid ABC, by the numerical construction it
self.

Conclusion.

Therefore, what had first been shown in continuous quantity has here been 
similarly proved by means of numbers, which was to be done for greater clarity.
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Pot?ß hoc exemplum quo f  ie fieri per regulum qu e Algebra diûa eß,fed 

illa cum yulgaris fity w n neeeßanum dukimus hie ckbiberi.

N O T A .

T^eqttirebatur qttidem Troblemate pracedenti quarto, datis quibufcttn• 
que duobus corpoñbus Geometrías &c. Sed exempla fupra exhibita ex- 
iß imam ¡i s pro quibufcunque datis corportbus ßufßeere, quia omni corport 
Geométrico de quibus Jupia eß jatia mentio, equalis conus potejl dejcribi 
(quarum dejcriptionum Problemata in noífya Geometría ordine collccabi-  
mus) ynde operado in alijs datis formis corporum non erit dißimilis ab ope- 
ratione precedentiu n exemplorum.

His ita demonißgratis, applicabimus pracedenti quarto ? roblemati quod- 
dam tbeo.ema tale ;

T H E O % B M  A.
Si fuerit diametrorum b-aiîum tertia linea proportionale, duo« 

rum re&orum conorum aequalis altitudinis, fueritque prima linea 
inedia proportionalis, duarum mediarum proportionalem, inter 
primam diametrum & tertiam, fueritque quídam re&a linea in 
ea ratione ad illam primam mediam , vt primi coni altitudo ad 
fuam diametrum balis: Conus re&us cuius diameter baii s fuerit 
illa prima media , altitudo vero illa reíla linea, funilis erit primo 
cono, arqualis vero alteri cono.

Explicatio dati.
Sit (in figura primi ek'empli preecedentis quarti Problematic) diametro- 

rum bafium E F , &  i K , tertia linea proportionalis h , duurum nido
rum conorum d  e  f ,  &  h  i  k  ,  (equalis altitudinis j fit que prima media 
linea proportionalis m N, duarum nedtarum proportionalem inter primant 
diametrum e F, & tertiam lineam E : fitque reïïa linea o  p i» ta

ratione
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This example can also be dealt with by means of the rule called Algebra, but 
since this is common knowledge, we have not thought it necessary to set it forth 
here.

N O TE.

It was indeed required in the preceding fourth Problem that, given any two 
Geometrical solids, etc. But we think the examples set forth above suffice for 
any given solids, because it is possible to construct a eone equal to any Geometrical 
solid mention of which is made above (the description of the Problems of 
which constructions we shall include in due order in our Geometry), whence 
the operation with other given types of solids will not be dissimilar from the 
operation of the preceding examples.

These therefore having been proved, we shall apply to the preceding fourth 
Problem a certain theorem, as follows:

T H E O R E M .

If  there were a third proportional to the diameters o f the bases of two right 
cones of equal altitude, and if there were a first mean proportional of the two 
mean proportionals between the first and the third of the diameters, and if there 
were a line in the same ratio to said first mean proportional as the altitude of 
the first eone to its diameter of the base; then the right eone whose diameter of 
the base should be the said first mean proportional, and its altitude the said 
line, will be similar to the first eone and equal to the other eone.

Given.

(In  the figure of the first example of the preceding fourth Problem) let there 
be a third proportional L  to the diameters of the bases EF and IK  o f two right 
cones DEF  and H IK  of equal altitude; and let there be a first mean proportional
M N  o f two mean proportionals between the first diameter EF and the third line

?
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r a tm e  ad illam primam median M N ,  y t primi toni d e  F altitudo 
D G ¡a d  fuam  diametrum bafis e  f .

Dito conum reUum cuius diameter bafts eft Ma prima media M N ,  al
titudo yero illa retia linea o p ,  fimilcm efje primo cotto d e p ,  necpia- 
iem yero altert cona h i k .

Demonftratio.
Demonjlratio habetur ad primum exemplum pracedenti s quarti Tro- 

blematis.

Condufio,
Jgitur ft fuerit diametrorum &c. Quod erat demonftrandtim.

Quarti Libri
P I N I  S.

N 3

0
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L; and let the line OP be to thé 'said first mean proportional M N  in the same 
ratio as the altitude D G  of the first eone DEF  to its diameter of the base EF.

I say that the right eone whose diameter of the base is the said first mean pro
portional M N , and whose altitude, is the said line OP, is similar to the first eone 
DEF  and equal to the other eone H1K.

Proof.

The proof will be found in the first example of the preceding fourth Problem.

Conclusion.

Therefore, if  there were etc. W hich was to be proved.

EN D  OF TH E FOURTH BOOK.
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L I B E R  Q, VI  N T  VS
I  N  Q^V O  D E M  O N S T R A B I T V R  ÇLV O  M O-

do datis quibufcunque duorurn iimilium Geome- 
tricorum corpojum homologis lineis, tertium 

corpus conftrui poteft datis duobus aequa
le, 8c alteri datorum 

fimile.

Item quomodo datis quibufcunque duobus fimilium & incequa 
lium Geometricoriim corporum homologis lineis, tertium 

corpus conftrui poteft tanto minus dato maiore, quan
tum eft datum minus, & alteri datorum fimile.

A
N  T  E Q y A M explicetur Problematis confiruSlio huius Quinti 
libri, dicetur prius quid &  quale f i t , &  quomodo inventum f t  
Problema.

Inprimis igitur notandum ef£  'varios eße modos, quibus datis duobtis 
plantsßm ilibus¡tertium planum defcribimus, duobus datis aquale, &  al
teri datorum fim ile , quo s modos exemplis explicare non yidetur inutile.

Completlemur igitur antediÜitm Problematé tali.

T % 0  P L 8 M  A I.
Datis duobus planis fimilibus: tertium planum dëfcribere da

tis duobus aequale & alteri datorum fimile. 
Explicatio dati. 

Sint duo fimilia triangula a b ,  &  c d ,  quorum homologa latera a,. 
.& c .  

Expli-
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F I F T H  B O O K ,

in which it will be shown how, given any homologous lines 
of two similar Geometrical solids, a third solid can be constructed, 

equal to the two given solids and similar to one of the given solids.

Likewise how, given any two homologous lines of similar and unequal Geo
metrical solids, a third solid can be constructed, as much smaller than the larger 
of the given solids as the smaller of the given solids, and similar to one of them.

Before the construction of the Problem of this Fifth book is explained, it 
is first to be stated what and how it is, and how the Problem has been found.

To begin with therefore it is to be noted that there are various ways in which, 
given two similar plane figures, we construct a third plane figure, equal to the 
two given figures and similar to one of the given figures; it does not seem in
appropriate to explain these ways by examples.

Let us therefore comprehend the above in the following Problem.

PROBLEM I.

Given two similar plane figures: to construct a third plane figure, equal to 
the two giveni figures and similar to one of the given figures.

Given.

Let there be two similar triangles A B  and CD, whose homologous sides are 
A  and C.
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Explicatio quæiiti.

0 por teat tertium triangulum defcribere,  duobus a b 3 ÿ  CO ¿quale 
&  alteri y t  ab fim ile. ■

Conftru&io primi modi.

Defcribatur per 4 5 , propJib.i. Encl.parailelogrammum E F, ¿quale trian
gulo c  D ; Similiter£ parailelogrammum G H, aquale triangulo A B e iu f  
demque altitudinis cum parallelogramma E £• Defcribatur deinde per 2 5 .  
prop. lib. S , triangulum i ,  aquale ¡oti parallelogramma e H, er fim ile  
triangulo a b .

Dico tertium triangulum I eße defcriptum, aquale duobus trtangulis A b ,  
&  C o ,  çÿ ipfi a  B fim ile ,  y t  erat quafitum.

F M

Demonftratio.

Demonstratio e)e conitruftione e i t  manifefta-,

Conclufio.

igitur datis duabus plañís tíre. Quod erat faciendum,

Conftruflio (ècundi modi.

Secundus modus multo e it fudlior atque generalior quam primus i fit
autem
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Required.

Let it be required to construct a third triangle, equal to the two, A B  and CD, 
and similar to one of them, viz. A B.

Construction According to the First Manner.

By the 45th proposition of Euclid’s 1st book construct a parallelogram EF, 
equal to the triangle CI>. And similarly, a parallelogram GH, equal to the 
triangle A B  and having the same altitude as the parallelogram EF. Then, by the 
25th proposition of the 6th book, construct a triangle 7, equal to the whole paral
lelogram EH  and similar to the triangle AB.

I say that a third triangle I  has been constructed, equal to the two triangles 
A B  and CD, and similar to AB-, as was required.

Proof.

The proof is evident from the construction.

Conclusion.

Therefore, given two plane figures etc. W hich was to be performed.

Construction According to the Second Manner.

The second manner is much easier and more general than the first. The first,
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autern primus tantum C  come tricé in rtüiïimis plants, fed bic fecundus mo
dín in circuits, ■& circulosum parttbus habet locum , e f f  autem talis-.

Vucatur reüa k l, tec lis reft a  A, &  reüa k m, ¿equalis refte c ,  
efficientes angtdum*.\\ K h reSluni, duc#turque re fia .l m, cut per 18 .prop, 
lib.;6. Euclid. *pt homolog« lincee cum A . conjiruatur triangulus n m l,  
fimile triangulo ab .

Vico tertium triangulum N M L, efje 
deftriptum ¡squale duobus triangulis A E,
Cr C  D , d r ipfi a  B triangulo fimile, y t  
erat quafitum*

Demonftratio.

Vemcnftratio habetur ad j j . prop, 
lib. 6. Euclid. K

f i t s  de planis w telkû is,  fciendum eft /¡mile generale Problema hocufque 
in folidis non f u i f  e editum (  dixi generale, quoniam ‘Problema illud de du- 
plicatione cubi f  aciale in ea re eft) hoc tarnen à nobis eße inventum in hue 
tertia parte demonfirabuur.

Primo notandum efl talis Prollemaxis conffruUionem in folidis, iuxta  
primum modum fiipra in planis d fe n fu m , ex pracedenti Quartilibri quar
to ProbUmate efe notum , nam p f t  datorum ftmilium torporum additionm, 
ni: il aliud deejl, quem per antediflu 4, Problema corpori ex additis corpo- 
ribus compofito, aquale corpus dfcribere fimile dato corpori.

Tarnen cum yidcremm amediüum fecundum modum in plants, multo ele« 
gantiorem, generaliorem, atq, faciliorem eße priore, incidimus in earn opi- 
nionem fimile in folidis fieri pofte, propter magnam fympatbiam inter magni- 
tudmem corpcream, &  fuperficialem^t fupra diÜum eff : ñeque fefeUknos 
inea re opinio, nam per ¡olas lineas abjque corporum converfione in alias

formas
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however, is performed Geometrically only with rectilinear plane figures, but this 
second manner takes place with circles and parts of circles; it is as follows.

Draw a line K L  equal to the line A , and a line K M  equal to the line C, making 
the angle M K L  right; and draw the line LM , on which, by the 18th proposition 
of Euclid’s 6th book, as being the line homologous to A , construct the triangle 
N M L , similar to the triangle AB.

I say that a third triangle N M L  has been constructed, equal to the two triangles 
A B  and CD, and similar to the triangle A B \ as was required.

Proof.

The proof will be found in the 31st proposition of Euclid’s 6th book.

These things having been understood for plane figures, it is to be known that 
a similar general Problem has not so far been published for solids (I have said: 
general, since the Problem of the duplication of the cube is particular in this 
respect); however, it will be proved in this third part that this has been found 
by us.

In the first place it is to be noted that the construction of this Problem for 
solids, along with the first manner shown above for plane figures, is known from 
the fourth Problem of the preceding Fourth book, for after the addition of the 
given similar solids nothing else remains to be done but to construct, by the 
aforesaid 4th Problem, a solid equal to the solid composed of the added solids, 
and similar to the given solid.

However, when we saw that for plane figures the aforesaid second manner 
is much more elegant, more general, and easier than the first, we hit on the idea 
that a similar thing could be done for solids, on account of the great, agreement 
between a solid and a plane magnitude, as has been said above. N or were we 
mistaken in this opinion about the matter, for the construction of the similar 
Problem for solids will here be demonstrated by lines alone, without the con-
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ferm ai corporum > qntmadmochim in  pianii in fupraditío fecundo ekcmp'ß 
f i t iu m  eß f  demonßrabitur b k  fm tü sT ro b lm a tis  cont^rutlio in folidis.

Sed 'Vf yna caufam inventionis aperiamtM, demonftrabimus ante quo- 
modo tertium modum invenerimus contf/utlionis pracedentis probhm atk, 

pracedenti fecundo modo fim iU m , fcilicet per [olas ¿m as, hoc modo ;

C onftrudio tertii m odi.

Inveniatur tertia linea proportionalis per 11. prop, lib, 6. Euclid, qua« 
rum prima a ,  fecunda c ,  [ itque tertia O :  Invematur deinde media linea 
proportionalis per 13.prop. lib. 6,.Euclid, inter A, <& Uneam aqualem dua- 
bus lineis a, & o , in dir etium vniús linea, f t  que illa m d ia  proportiona
lis p, ex qua per 18.prop. üb. 6 . Euclid, v t  homologa linea cum A, con- 

flruatur triangulus p  Q^ ,  [m ills triangulo a  b .

“Died tertium triangulum p , eße defcriptum aquale duobus triaq* 
gtdis a  B, & ç  D, &  triangulo A B [ r n i le p t  er at quaftum.

D em onftratio .
Diftindio i.

%eÜa a, ad reÜam o , dupli
catum earn habet rationem quam 
retia a, ad retlam c t per confru- 
Bionem•. quare ye retia a ,  ad re
Üam o ,  fic triangulus a b ,  ad 
triangulum c  D ,  per zo . prop. lib. 
6 . Euclid,

o

P

Diftinâio 2,
Quare per compoftam rationem,  y t  du se retia A &  ó  ß m u l t  ad reÜam 

A duo tmngtdt a  b,  dr c  d  fim u l,  ad triangulum A b.
O  Diftin*
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version of solids into other types of solids, as'has been done for plane figures 
in the above-mentioned second example.

rBut in order to reveal at the. same time the cause of the discovery, we shall 
show first how we found the third manner of the construction of the preceding 
problem, similar to the preceding second manner, viz. by lines alone, in the 
following way:

Construction According to the Third Manner.

By the 11th proposition of Euclid’s 6th book, find the third proportional, 
the first term being A , the second C; and let the third be 0 .  Then, by the 13th 
proposition of Euclid’s 6th book, find the mean proportional between A  and 
a line equal to the two 'lines A  and O, on one and the same line; and let this 
mean proportional be P, from which, by the 18th proposition of Euclid’s 6th 
book, as being the line homologous to A , construct a triangle PQ, similar to 
the triangle A B.

I say that a third triangle PQ has been constructed, equal to the two triangles
A B  and CD, and similar to the triangle A B ; as was required.

Proof.

Section 1.

„ The line A  is to the line 0  in the duplicate ratio of that of the line A  to the
line C, by the construction; therefore, as the line A  is to the line O, so is the
triangle A B  to the triangle CD, by the 20th proposition of Euclid’s 6th book.

Section 2.

Therefore, by the compound ratio, as the two lines A  and 0  together are to the 
line A , so are the two triangles A B  and CD  together to the triangle AB.
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Diftin¿lio3. ,

J^efla  A, ad reflam aqualerri duabus reflis A &  O fim u l, duplicatum 
earn habet rationem, quam refla A, ad reflam B, per conflju flionem , 
atiare Dt refla A , ad duds re fla t A &  O, fic triangulus A ¡ ad triangu
lum  p q _ ,  &  per ipfius inverfam rationem, y t  duce refla a  &  o fiim u l, 
ad re flam a , fic triangulus p Q̂ , ad triangulum A B: Sed oSfynjum eß 
dtlfjnflione fecunda, tandem *eße rationemduorum trtdngv. lorum a b  &  
C D fim ul, ad eundem triangulum A b: Ergo (quia quorum rationes ad idem 

Junt aquales, ea inter fe ¡untaqualid) triangulus p aequalis eß duobus 
triangulis A B  &  c  d .

‘P raterta  fim ilem eße triangulo a  b, & conflruflione apparet.

Conclufio.

Jgitur datis duabus p lanù ú t c. quod trat faciendum.

T o te ff, quoque conßruflip antedifli Problematic per numéros demonßra- 
ri ; f)uod in maiorem euidentiam efficiatur hoc modo .

Explicatio áati,
S in t tr ia n g u l i  A b  &  C  P ,  re flangu li, f i t  que fatua A 3 pedum ,  &  B 

4  pedum , ynde fuperficies tri tnguli A B , (quia reflangulus eß per hypo- 
thefin) erit 6  pedum-. S it praeterea latus C, 6 pedum, quare latus d  ( quia 
trianguli ab &  C o fu n t  f i  miles) erit 8 pedum ; ynde fuperficies trianguli 
C D erit 24 pedum.

Explicatio quaeiîti.
Oporteat per numérostertium triangulum inpenire eo or dine y t  fufira 

its conflruflione tertij modi per lineas fa flum eß datis duobus triangulis A B 
&  C D requalem, &  triangulo a  b fimilem.

Conftru&io. 

Trocedatur per numéros co ardin« y t in pracedenti tertia eonfiruSionè
per
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Section 3.

The line A  is to the line equal to the two lines A  and O together in the 
duplicate ratio o f that of the line A  to the line B, by the construction; therefore, 
as the line A  is to the two lines A  and O, so is the triangle A  to the triangle 
PQ, and by the inverted ratio of this: as the two lines A  and O together are 
to the line A , so is the triangle PQ to the triangle A B. But it has been shown 
in the second section that the ratio of the two triangles A B  and CD  together 
to the same triangle A B  is the same. Consequently (because things whose ratios 
to the same thing are equal are equal to one another) the triangle PQ is equal to 
the two triangles A B  and CD.

Further it appears from the construction that it is similar to the triangle A B.

Conclusion.

Therefore, given two plane figures etc.; which was to be performed.
The construction of the aforesaid Problem can also be proved by means of 

numbers, which may be done, for greater evidence, in the following way.

Given.

Let the triangles A B  and CD be right-angled, and let the side A be 3 feet 
and B 4 feet, whence the area of the triangle A B  (because it is right-angled by 
the hypothesis) will be 6 feet. Further let the side C be 6 feet; therefore the 
side D  (because the triangles A B  and CD  are similar) will be 8 feet, whence the 
area of the triangle CD  will be 24 feet.

Required.

Let it be required to find, by means of numbers, a third triangle in thé same 
order as has been done above in the construction according to the third manner 
by means of lines, equal to the two given triangles A B  and CD, and similar 
to the triangle AB.

Construction.

Proceed by means of numbers in the same order as has been done in the
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per lineas fa tirn i e f t, inveniatur£  tertia linea proportion a lis quarum pri
ma A 3, fecunda C 6, qua? e tertia o  eric i z .  inoematur deinde media 
linea proportionalisinter A J, &  lineam a quale m duabus line/s A 3, er 
0 12, hoceftinveniatur media linea proportionalis inter a 3 i s ,  facit pro 
p  radicem quadratum de 4 5 ,  ex qua let homologa linea cum A, conftruatur 
triangulus p [m ilis  triangulo a  b ,  quod fiet hoc modo : Inveniatur quar
ta  linea proportionalis per,regulum proportions, quarum prima A 3, fecunda 
B 4 ,  tertia p radix quadrata de 4 5 ,  eritfa quarta pro reña radix qua
drata de 8 0 ,  quare fuperficies trianguli p Q^(quoniam radix quadrata de 
45 multiplicata p tr  radicem quadratum de 8o, dat produñum 60, cuius me
dium i o )  eû t ¡o .

Vico per numéros tertium triangulum p q , inventum cfie, eo ordine y t  
fupra per lineas faUum e ft,  datis duobus triangulis A B ,  &  C D  aqualemi  
&  triangulo A b fim ilem ,  y t  erat qusefitum,

Demonftratio.

Vemonftratio eX eo m an ifera  eft ,  quod triagulus A B  6  pedum, <& 
triangulus c  D 2 4  pedum, fim u l effictunt ( t n  fupra de triangulo P Q_  
oßenjum e ft,) 3 0 pedes. Igttur triangulus p Q. aequalis eft duobus trian
gulis a b tír CD.

Trater'ea latera p &  Q. trianguli P Q^, proportionalta fun t latertbtu 
A, &  B, trianguli A B,  per numerorum conftrutimem : habent praeterea 
angulum ángulo aqualem, nempe ambo angulum retium'. Ergo per 7. propt 
lib. 6 . Euclid, fu n t  fimiles.

Conciufio.

Jgitur quod prtm6 in continua quantitate erat oflenfum,  hie per numéros 
finuüter oflenfum  e ft, quod in maiorem declarationetn erat faciendum.

C m  yero buius tertia conifyutiionis invemio tia certo f it  comprobata,
0 2 ytiie
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preceding third construction by means of lines, and find the third proportional, 
the first term being A  — 3, the second C — 6, so that the third O will be 12. 
Then find the mean proportional between A  =  3 and a line equal to the two lines 
A  =  3 and O  =  12, i.e. find the mean proportional between A  — 3 and 15. 
This makes, for P, the square root of 45, from which, as being the line homo
logous to A , construct a triangle PQ similar to the triangle AB, which is done 
in the following way. Find the fourth proportional by the rule of proportions, 
the first term being A  =  3, the second B  =  4, the third P =  the square root 
of 45; then the fourth, for the line Q, will be the square root of 80, so that 
the area of the triangle PQ (since the square root of 45, multiplied by the square 
root of 80, gives the product 60, one half of which is 30) will be 30.

I say that, by means of numbers, a third triangle PQ has been found in the 
same order as has been done above by means of lines, equal to the two given 
triangles A B  and CD, and similar to the triangle AB; as was required.

Proof.

The proof is evident from the fact that the triangle A B  =  6 feet and the 
triangle CD =  24 feet make together (as has been shown above for the 
triangle P Q ) 30 feet. Therefore the triangle PQ is equal to the two triangles 
A B  and CD.

Further, the sides P and Q  of the triangle PQ are proportional to the sides 
A  and B  of the triangle A B, by the construction by means of numbers. Moreover, 
each has one angle equal to that of the other, viz. both a right angle. Conse
quently, by the 7th proposition of Euclid’s 6th book they are similar.

Conclusion.

Therefore, what had first been shown in -continuous quantity, has here been 
similarly shown by means of numbers, which was to be done for greater clarity.

N ow  since the invention of this third construction has thus been proved for
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Wile v id ttf/r tpß  conßruftioni inum T keorm a  udijcere tole.

T  H  E O T ^ S M  A

Si tertia linea proportionalis duarum homologarum linea
rum exiftentiiim in íímilibus planis, addator primae lineae: Me
dia linea proportionalis inter primam 8c illaru compoíítam,eft 
porentialiter homologa linea, cum illis homologislineis, cuiufdam 
plani quod iîmile eft alteri datorum, 8c aequale ambobus.

Cum 'tero hunc tertium modum inveniffemus in pictilis, patefatla no- 
l is  efl t i a  fimtlis inventionis in [alidis, nam quicquid in fimiiibus planis 
fa iium  eß p tr  duplicatum rationem ,  id  fiet in Jolidis pet triplicatum ratio* 
n em , neque altud ( (I quis retie animaduertat)  invenietur d ifit imen. 
Jgttur ad  rem nunc accedamus.

<P %.0 <B L E M  II.
Dads quibu/cunque duorumfimilium Gcometricorum corpo- 

rum homologis lineis, tertium corpus conftruere datis duobus 
aequale, 8c alteri datorum iîmile.

Explicado da ti.
Sint duo data (m ilda Geometrica corpora A b  & CD , quorum ho’ 

maloga Unta (n t A, & C.

Explicado quaeíítí.

Oporteat tertium corpus definiere d a t i s  d u o h u s  ab ö* c d  « q u a k ,  
&  carport a  b  /m ik «->•

C on-
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certain, it seems useful to add to this construction its Theorem, as follows:

THEOREM .

If  the third proportional to two homologous lines occurring in similar plane 
figures.be added to the first line, the mean proportional between the first and 
the said composite line is potentially a line homologous to those homologous 
lines of a certain plane figure which is similar to one of the two given figures 
and equal to both.*)

W hen we had found this third manner for plane figures, a way to find a 
similar manner for solids occurred to us, for whatever has been done for similar 
plane figures by the duplicate ratio will also be done for solids by the triplicate 
ratio, and no other difference will be found (if one attends well).

Therefore let us now come to the point.

PROBLEM II.

Given any homologous lines of two similar Geometrical solids, to construct a 
third solid, equal to the two given solids and similar to one of the given solids.

Given.

Let two similar Geometrical solids A B  and CD  be given, whose homologous 
lines shall be A  and C.

Required

Let it be required to construct a third solid, equal to the two given solids A B  
and CD, and similar to the solid AB.

■) If two similar areas A í  and A 2  are to each other as the squares of homologous 
lines p i  and p 2  , or A í  : A  2 —  p i 2 : P 2 2, then A *  : ( A i  4- A 2 )  =  p i 2 : ( p i2 +  p 2i ) .  
The third proportional c to two lines a and b satisfies the equation a-.b — b:c.
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Conftruâio.

Inveniatur tenta linea proportionalis per M. prop. hb. 6. Euclid, quarum 
prima A,fecunda c , fity tertia £ '. inveniatur deinde quarta lima propon 
tionalis per 12. prop. lib. 6. Ettilid. quarum prima A, fecunda c , tertia 
E, fit que quarta Fj Inveniantur deinde du* media linea proportionales 
per primum ‘Problema pracedentis 4 .  hb. inter reftam A, 0  reUam aqua* 
lern duabus reüis fcihcet A & F, quarum mediarum linearum feqtiens 
retlam A, fit retia g ,  t k  qua yt homologa linea cum Itneà At  congrua- 
tar corpus G H, cor pori AB fimile.

D m  tertium corpus g h ,  inventum efie datis duobus A B,  &  C  D 
aquale : gr  corpori a  b  ,  fimile t y t  erat quafitum,

O 3



I

349

Construction.

By the 11th proposition of Euclid’s 6th book, find the third proportional, the 
first term being A , the second C; and let the third be É. Then, by the 12th 
proposition of Euclid’s 6th book, find the fourth proportional, the first term 
being A , the second C, the third E; and let the fourth be F. Subsequently, by the 
first Problem of the preceding 4th book, find the two mean proportionals between 
the line A  and the line equal to the two lines, viz. A  and F, and let that one 
o f these mean proportionals which follows the line A  be the line G, from which, 
as being the line homologous to the line A , construct the solid GH, similar to 
the solid AB.

I say that a third solid G H  has been found, equal to the two given solids A B  
and CD, and similar to the solid A B; as was required.
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Demonftratio. ^
Diftinétiö i.

"ßeBa A, ad reBam F, triplicatum earn habet rationem quam reBa A, 
ad reSlam C, per conifijruBionem : Quare Vt retia A, ad reBam F, fic 
corpus a  B , ad corpus C D, per 3 3-prop. lib. 11. & per 8} 1 2 / d r  sS.prop. 
lib. 12. Euclid.

Diftinâio 2 .
Quare per compofitam rationem, Vidua reBa a, & f  fimul,ad reBam 

A, fic duo corpora A B,  &  c d  fimul, ad tor pia a  B.

Diftin&io 3.
tfieBa A, ad reBam aqualem duabtts reBts a  ÿ F ,  tripHcatam earn 

habet rationem quam retia a, ad reBam c ,  per conflruBionem ■ Quare 
Vt reBa A, ad duas reBas A & B, fic corpus A B, ad corpus G H  : Et 
per ipfius inverfitm rationem, v t dua reBa A & f  fimul, ad reBam A, 
fic corpus g  H j  ad corpus a  B: Sed oiïfcenfum eß dißinBione fecunda, ean- 
dem eße rationem duorum corporum A B, &  C  D , ad idem corpus A b:  
Ergo (quia quorum rationes eidem funt aquales,ea inter je funt eequalia)  
corpus G H,  aqttale duobus corporibus a  b  ú 1 C D .

Traterea corpus g  h ,  fimsle eße corport A b ,  ex conßruBione eß ma* 
nifeflum.

Condufîo.

Igitur datis quibufcUnque duobus &c. Qttod erat faciendum.

*Poßumus quoque (in mai.rem declarattonem Veri tat is conf£ruBionis 
buius inventionis) conflruBionem antediBi Troblematis per números exhí
bete , quod ejficiatur hoc modo-.

Explicado dati. 
Sit tubus a  B,  cuius magmtudo 8 pedum,  quare eius latus a , radix 

cubica
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Proof.

Section 1.

The line A  is to the line F in the triplicate ratio of that of the line A  to the 
line C, by the construction. Therefore, as the line A  is to the line F, so is the 
solid A B  to the solid CD, by the 33rd proposition of Euclid’s 11th book and 
by the 8th, 12th, and 18th propositions of his 12th book.

Section 2.

Therefore, by the compound ratio, as the two lines A  and F  together are to 
the line A , so are the two solids A B  and CD  together to the solid AB.

Section 3.

The line A  is to the line equal to the two lines A  and F  in the triplicate ratio 
of that of the line A  to the line G, by the construction. Therefore, as the line A  
is to the two lines A  and F, so is the solid A B  to the solid GH. And by the 
inverted ratio of this: as the two lines A  and F  together are to the line A , so is 
the solid G H  to the solid AB. But it has been shown in the second section that 
the ratio of the two solids A B  and CD  to the same solid A B  is the same. Con
sequently (because things whose ratios to the same thing are equal are equal to 
one another) the solid GH  is equal to the two solids A B  and CD.

Further it is evident from the construction that the solid G H  is similar to the 
solid A B.

Conclusion.

Therefore, given any two etc. W hich was to be performed.

W e can also (for greater revelation of the correctness of the construction of 
this invention) set forth the construction of the aforesaid Problem by means of 
numbers, which may be done in the following manner:

Given.

Let there be a cube A B , whose volume is 8 feet; therefore its side A  will be
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cubica, ae 8 cric 2: Sic deinde aleer tubus C D, cu m  magnitud*) tg  pe*
dum , quare eius latus C} crit radix cubica de lg .

Explicado qusfíti.
Oper teat per numéros tertium cul um dtferibere (eo ordine Dt fupra per 

lineas defcriptua eß) datis duobus culis ab. tír c d  aqualem.

Conftru#io,

-Trpcedamus eo ordine y t  fupra fabium e ß , inveniaturque tertia lima 
proportionalis quarum prima A z¡  fecunda c  radix cubica de i g ,  quare 
tertia linea e er it radùc cubica de , inveniatur deinde quarta linea 
proportionalis quarum prima a z , fecunda C radik cubica de 19, tertia E 
radix cubica de ; Jgitur quarta erit F radix cubica de , id 
~~ : Jnveniantur deinde duce media linea proportionales inter reclam a  i ,  &  
reBam aqualem duobus reBis A z  &  F - f , hoc autem in r.umeris ita pro- 
ponendum e/l : hveniantur duo medij numeri proportionales inter z , 0  ~  , 
illotum autem mediorum numerorum numerus, feque.ns numerum z .  erit 
pro reBa g  3 , probatur : quia z t  3, pfu n t in continua proportioned

fg itu t ex reBa. feu latere g  3 conßruatur cubus G H, cutus magr.itu-
do .erit z jfp e d u m .

Dico tertium cubum g  h , per numéros e fe  inventum eo ordine y t f u 
pra per lineas faSlum e ß , &  datis duobus aclis ab ö* c d  cequalem, 
y t  erat queeßtum.

D em on -

/
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the cubic root of 8 =  2. Let there also be another cube CD, whose volume is 19 
feet; therefore its side C will be the cube root of 19-

Required.

Let it be required to construct, by means of numbers, a third cube (in  the same 
order as has been constructed above by means of lines), equal to the two given 
cubes A B  and CD.

Construction.

Let us proceed in the same order as has been done above, and find the third 
proportional, the first term being A  — 2, the second C =  the cube root of 19;

therefore the third line E  will be the cube root of Then find the fourthO
proportional, the 'firs t term being A  =  2, the second C =  the cube root of 19,

the third E =  the cube root of ^  . Therefore the fourth will be F  =  theo

cube root of , i.e. ^2. . Subsequently find the two mean proportionals be

tween the line A  =  2 and the line equal to the two lines A  =  2 and F = ~  ; 

however, this has to be exposed in numbers as follows: Find the two mean pro

portionals between 2 and — ; however, the number of these mean proportionals 
4

which follows the number 2 will be, for the line G, 3; this is proved by the fact

that 2, 3, —, — are in continuous proportion.
4 4

Therefore, from the line or side G  =  3 construct a cube GH, whose volume 
will be 27 feet.

I say that a third cube G H  has been found by means of numbers in the same 
order as has been done above by means of lines, and equal to the two given cubes 
A B  and CD; as was required.
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I

A C  G

Deraonftratio.
1lemonftratio He eo m anifeffa e ft, quod cuius A i  8 pedum, &  tu 

bus c  d  19 pedum, efftciunt ftm ü l y t  fupra de cubo q  h  oftenjum èfty 
27  pedes.

Conclufio.
Jgitur quodprimb in continua quantitate erat eftenfum, bic per numéros 

fim tltter o ïfjr.jum  eft, quod in maiorem àeclarationem erat faciendum*

H is  ita demon firatis appíicabimüs pratedenti primo Trohlemati fuum  
Theorema tale.

T H S O % E M  A.
Si quarta linea: proportionalis duarum homologarum linea* 

rum exiftentium in fimiiibus corporibus, addatar primæ lineae: 
Antecedens linea duarum mediarum proportionalem inter pri • 
mani 8c illam compofitam, eft potentiahter homoga linea cum 
illis homologis lineis , cuiufdam corporis quod fimile eft alteri 
datorum, & aequale ambobus.

P Expli/

f A
B

/

/ /

©

/
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Proof.

The proof is evident from the fact that the cube A B  =  8 feet and the cube 
CD  =  19 feet together make 27 feet, as has been shown above for the cube GH.

Conclusion.

Therefore, what had first been shown in continuous quantity has here been 
similarly shown by means of numbers, which was to be done for greater clarity.

These things thus having been proved, we shall add to the preceding first 
Problem its Theorem, as follows.

T H E O R E M .

If the fourth proportional to two homologous lines occurring in similar solids 
be added to the first line, the antecedent of the two mean proportionals between 
the first and this composite line is potentially a line homologous to those homolo
gous lines of a certain solid which is similar to one of the given solids and 
equal to both *).

•) If tw o similar solids S i and S2 are to  each other as the cubes of homologous 
lines p i and P2, or S i : S2 =  p i3 : P23>then S1 : (Si +  S2) =  pi3 : (pi3 +  P23).
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Explicado dati.
S  it (in  figuris pracedentis Problematic) quarta linea proportionalis rs 

duarum linearum A dr c ,  exiï^em ium  in fimilibus torporibus A B &  
C D , qua linea F, addatur prima linea a  .

Dico amecedtntem lineatis o-, duarum mcdiarum proportionalem inter 
primam A, dr illam compofitami nempe ex I- dr A, eße potentialiter bo- 
mologam lineam eumilli s homologis linei s A dr C , cuiufdam corporis let G H, 
qtiod fimile eß alteri dot arum, y t  ipfi A B, dr ß quale ambobus corpori*» 
bus A 3 dr c  d .

Demonftratio.
'DemonKjatio haletus in pracedentibus JemonßmiombM  , turn per li

neas, tum  per numéros.

Cónclufio.
Jgitur f i  quarta Vinea &c. quod erat demonstrandum.

T ^ O B L S<¿MsA III.
Datis quibuicunque duorara fimilium & inæqualiutn Geome* 

tricoram corporum homologis lineis, tertium corpus conftruere, 
tanto minus dato maiore , quantum eft datum minus, & alteri 
datorum fimile.

Explicatio dati.
S it datum corpus minus A b ,  maius yero corpus c  D , ipß AB fimile,  

quorum homologa linea ß n t A dr c .

Explicatio quæfîti.
Oporteat tertium corpus conflrùere tanto minus dato maiore c  d ¡quan

tum eß datum corpus ab: ‘Praterea y t  f i t  corpori C d  fimile.

N O T Ä *
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Given.

(In  the figure of the preceding Problem) let the fourth proportional F  to 
two lines A  and C, occurring in the similar solids A B  and CD be given, which 
line F  shall be added to the first line A.

I say that the antecedent line G of the two mean proportionals between the 
first A  and this composite line, viz. composed of F and A , is potentially a line 
homologous to those homologous lines A  and C of a certain solid, viz. GH, which 
is similar to one of the given solids, viz. fo A B , and equal to both solids A B  and 
CD.

Proof.

The proof will be found in the preceding proofs, both by means of lines 
and by means of numbers.

Conclusion.

Therefore, if the fourth line etc.; which was to be proved.

PROBLEM III.

Given any homologous lines of two similar and unequal Geometrical solids, 
to construct a third solid as much smaller than the larger of the given solids as 
the smaller of the given solids and similar to one of the given solids.

Given.

Let the given smaller solid be A B, and the larger solid CD, similar to AB, 
whose homologous lines shall be A  and C.

Required.

Let it be required to construct a third solid as much smaller than the given 
larger solid CD as the given solid AB; and further that it be similar to the 
solid CD.
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N  O T  A.
Hoc "Problema (ab antecedenti primo Proble mate dependent) ita je has 

let ad antecedens primum Problema , y t in Aritbmetica fubtraBio ad ad- 
ditionem ■ Quare ft praced&is problema yocaretur fimilium corporum ait 
ditto j pcfet eadem rañone hoc Problema diet ßmihum corporum jultra- 
t lio. Igitur yt Problcmatis fenftts dilucidior fiatt dumus quxfitum fere nil 
àüud ej]e quam fublata a corpore C D quadam parte córpori A B aqUa- 
bt quod à reliquo oporteat corpus conßrüere toli corpori C D  fimile,

Conftrußio.
Inveniatur tertia linea proportionalis. per 11. prop. lib. 6. Euclid, qua

rum prima A, fecunda c, fit que tertia h'- Inveniatur deinde quarta linca 
proportionalis per 12. prop. lib. 6. Euclid, quarum prima A, fecunda c ,  
tertia E , fitq} quarta F ; Inveniantm deinde dux medix linea proportiona
les per primum Problema prxcedentis quarti libri inter reBam A, & alte
ram reBam f xqualem reliquo reña v, fubduBa reBa A, quarum me diarum 
linearum fequens reftam a ,  fit reBa g ,  ex qua y t  homologa linea cum linea 
A conftruatur corpus G H corpori c  d  [ m i le s i ,

Dico tertium tertium corpus g  a  eße inventum , tanto minus dato 
corpore c d , quantum eß corpus ab, &  corpoti c  d y t  erat

P 2
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N O T E .

This Problem (depending on the antecedent first Problem) is in the same 
relation to the antecedent first Problem as subtraction to addition in Arithmetic. 
Therefore, if the preceding Problem were called the addition of similar solids, 
this Problem might for the same reason be called the subtraction of similar 
solids. Therefore, in order that the sense of the Problem may become clearer, we 
say that what is required is hardly anything else but that, after a certain part 
equal to the solid A B  has been taken from the solid CD, it is required to con
struct from the rest a solid similar to the whole solid CD.

Construction.

By the 11th proposition of Euclid’s 6th book, find the third proportional, the 
first term being A , the second C; and let the third be E. Then, by the 12th propo
sition of Euclid’s 6th book, find the fourth proportional, the first term being A , 
the second C, the third E; and let the fourth be F. Subsequently, by the first 
Problem of the preceding fourth book, find the two mean proportionals between 
the line A  and another line, equal to the rest of the line F  when the line A  has 
been taken from it, and let that one of these mean proportionals which follows the 
line A  be the line G, from which, as being a line homologous to the line A , 
construct a solid G H  similar to the solid CD.

I say that a third solid G H  has been found, as much smaller than the given 
solid CD  as the solid A B , and similar to the solid CD; as was required.
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Example of Spheres 
Example of Cylinders 
Example of Cones 
Example of' Cubes
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Demonftratio.
Diftinélio i.

T^eBa A, ad reBam F, triplicatum eam habet rationem quam reBa a, 
a i  reBam c ,  per conî(ruBionem : Quare y t  reBa A, a i  reBam F, fic  
corp/n a b ,  ad corpus C D, per 3 3 .prop, lib. I i . ^ r  per 8,  i z ,  &  1$. prop, 
lib. 12 . Euclii.

Dirtinâso 2 .
Quare per difiunBamproportionem, w F minus reBa A, reBam 

A, jtc corpus c D, corpore A b, ¿i/ íor̂ «í a b.

Diflinaio 3.
f y B a  A, reBam f ,  minus reBa A, triplicatum eam habet rationem 

quam rtBa a ,  ad reBam g ,  per conflruBionem • Quare y t  reBa a ,  ad 
reBam F, minus reBa A,  flc corpus a b,  ad corpus G h :  E t per ipfius in - 
yetfam proportkncm, y t  reBa F, minus reBa A, ad reBam A, fic corpus 
G M, ad corpus a B: S e i of^enjt.m efl diftinBione fecunda,  eandem eße ra
tionem corporis c D , minus corpore A B, ad idem corpus A B: Ergo f  quia 
quorum rationes eide m Junt aquales ea inter Je ju n t cequaha) corpus G H , 

atquale corpori c  D , minus arpóte A B, hoc efl corpus G H ,  tantQ 
nunus ejl dato corpori C Dt quantum efl datum corpus A B.

Conclufio.
Igitur datis quibufeunque duorum &c. Quod erat faciendum,

His ita demonflratis appluabimus hoc Vroblemati futrn 'Theorema.-» 
tale,

T H E O  % E  edM A
Si à quarta linea proportionali duarum homologarum linearum 

exiilcntmm in lïmihbus inznualibus corporibus,auferatur minor
P 3 homo-



365

Proof.

Section 1.

The line A  is to the line F in the triplicate ratio of that of the line A  to the 
line C, by the construction. Therefore, as the line A  is to the line F, so is the solid 
A B  to the solid CD, by the 33rd proposition of Euclid’s 11th book and by the 
8th, 12th, and 18th propositions of his 12th book.

Section 2.

Therefore, by the disjunct proportion: as the line F  minus the line A  is to the 
line A , so is the solid CD  minus the solid A B  to the solid AB.

Section 3.

The line A  is to the line F  minus the line A  in the triplicate ratio of that of 
the line A  to the line G, by the construction. Therefore, as the line A  is to the 
line F  minus the line A , so is the solid A B  to the solid GH. And, by the in
verted proportion of this: as the line F  minus the line A  is to the line A , so is 
the solid G H  to the solid A B. But it has been shown in the second section that 
the ratio of the solid CD  minus the solid A B  to the same solid A B  is the same. 
Consequently (because things whose ratios to the same thing are equal are equal 
to one another) the solid G H  is equal to the solid CD  minus the solid A B , i.e. 
the solid G H  is as much smaller than the given solid CD  as the given solid AB.

Conclusion.

Therefore, given any etc. W hich was to be performed.
These things thus having been proved, we shall add to this Problem its 

Theorem, as follows.

T H E O R E M .

I f  from the fourth proportional o f two homologous lines occurring in similar 
unequal solids the smaller o f the homologous lines be taken away, the ante-
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bomologarum j Antecedens linea duarum mediarum proportio- 
nalium, inter minorent homologam lineam, & illius linea: reliquum, 
eft pptentialtter homologa linea cum llhs homologis, cuiufdani 
corporis quod fimile eft alteri datorum corporum, & tanto minus 
datomaiore, quantum eft datum minus.

Explicado.
S it in figuris pracedentis fecunda Problematic quarta linea proportional 

Iis f, duarum bomologarum linearum a &  C, ex fimilibus imequalibus 
corptrribus,A B, &  C D, à qua linea f, aufcratur minor bomologarum a, 
dico minorum lineam g, duarum mediarum proportionalem linearum inter 
minorem bcmologam Itneam A, &  illius lutea n liquum  (hoc efl reliquum 

fubduftee A ab f )  eße potentialiter homologam lineam cum illis homologs 
lineis A, &  Cj cuiufdam corporis y t  ipfiut G H, quod fimile eft alteri da
torum corporum, y ta p f i  C D t &  tanto minus dato maiore c  o, quantum 
eft datum minus corpus a b.

Demonftrado.
D em onftratio  butus fu p ra  exhibita  eft.

jidb'tberemus bu'tc fecundo Trollem ati demonSCrationem per numéros, 
y t  qd primum Problema faUum eft, nifi rem fatis claram existim are -
mus. -y ..

Quind Libri
F I N I S .
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cedent of the two means proportionals between the smaller homologous line and 
the rest o f the said line is potentially a line homologous to those homologous 
lines of a certain solid which is similar to one of the given solids, and as much 
smaller than the given larger solid as the given smaller solid.

Explanation.

In  the figures of the preceding second Problem let the third proportional F 
to two homologous lines A  and C from similar unequal solids A B  and CD  be 
given, from which line F  let the smaller of the homologous lines A  be taken; I 
say that the smaller line G  of the two mean proportionals between the smaller 
homologous line A  and the rest of this line (i.e. the rest after A  has been taken 
from F) is potentially the line homologous to thèse homologous lines A  and C 
o f a certain,solid, viz. of GH, which is similar to one of the given solids, viz. 
CD, and as much smaller than the given larger solid CD  as the given smaller 
solid AB.

Proof.

The proof of this has been set forth above.

W e should have added to this second Problem a proof by means of numbers, 
as has' been done for the first Problem, if we had not considered the matter clear 
enough.

EN D  OF THE FIFTH  BOOK.



JÉpilogUS.

Hœc flint Generofiß. D. qua tibi dicare def ina- 
uimus, qua f i A. T. grata eße finùemus , alta.kahe- 
mus "Mabefiutn arcana jub tutNominis aufpuijs pro- 
ditura : Intérim bac qudiacunque boni conjules, 
y  aie. Ego tibi me quam officiofifiimè commen-
dabo Lugduni Hatauortm.

E R R A T A .
Pagin, 9, in explications linea prima ,a<) teft’l. lege ad reflam. .14.111 explication  ̂lin. t.ex 

minorions, lege ex paucleribus. 15. incsplicationis 17. defmitioms lin. 1. ex mitioribus, legs 
ex paucmribus. r£.incxplicationislin.4. A G ad G B, lege A G ad G C. 19. lin.¿.fecundara 
lege fecundum. E; ín conftmiiiûnis lin. i.AHCOEE lege A B C D E F. 20. in demoultracios 
nu lin. j.lîcpiiallclügumtrmm M N, lege lie parallelogramma! LG ad parallel og tamutum MN.

i5.in figura pro L pone M. fie pro M pone L. 17.in coallruâionis lin. r. inucniûtut lege in« 
veníanme, ai.incomtruaiionislin. i.difcrbamr lege defetibatur. Et lin.;. A B Q. lege APq,  

El lin.9. A Plege 3 3.inconitruftionii lin,s.qux produâxlege trux producta. 34.
indemondratiatiiislin.i7.hibeailegehabet. Eilin.ir. habe'atlege baber. *38.lin.t. qui breui 
teilegequam breui. 44. in conftruÄiinu 4. lin. fique lege liique. 48din.4.oppofiia lege appo. 
fita. Etlin.s.ba'leslege bales. ¿4 lin.vltima, icofaedrum perlaterum teriias.legeicofaedrum. 
truncatum petlaterum teniar. iS.dí:l.8.Iiu.7. VZiegeXZ, Ellin.10.fcquentutlcgcfeque-
tur. s8.Jifi.i4. lin.9.in re¿tunilrge in'reäam. (So. in figura pro 33 pone 33.' 62. dirt i 11.3. 
lin.8. text legetertix. F.t did. s .lin. 1. dodccaedri medium lege dodccacdn io itiedium. Etiin. 
a.adanguad ángulos. Et lin.j.-juare E lege quare E ji. <3. lin.i. ¿talege re£ta. .103.in cou. 
dufiansduabuslege duobus. 113, in theorematis 110,4. homoga lege hou. oïoga.
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EPILOGUE

These are, most noble Lord, the problems which we resolved to dedicate to 
Thee, and if we learn that they please Thee, we shall publish other secrets of 
Mathematics under the protection of Thy Name. Meanwhile Thou will take all 
these, without distinction, in good part. Farewell. I commend myself to Thee most 
respectfully, at Leiden.





DE THIENDE

THE TENTH
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INTRODUCTION 

§ i-

Stevin published his essay on the decimal division in 1585, when he had lived 
for at least four years in Holland, probably most of the time, if not all, at Leiden. 
It was a period of intensive work, in which between 1582 and 1586 he prepared 
for publication the whole series of books, mentioned on pp. 26-27 of Vol. I. 
Once he had settled down after his peregrinations, he used the opportunity to 
publish, one after the other, the results of his experience and reflection.

De T hiende, English The Tenth, or The Disme, is by far the best known of 
Stevin’s publications; it earned him the title of inventor of the decimal fractions. 
The title, if  taken with a grain of salt, is deserved. It is true that decimal fractions 
appeared long before Stevin, but it was largely through his efforts that they 
eventually became common computational practice. It was also Stevin who first 
showed the advantage of a systematic decimal division of weights and measures.

By 1585 the system of Hindu-Arabic numerals, decimal and in positional 
notation, was in common use throughout Europe. Even the particular shapes o f the 
ten digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 had been more or less standardized and did not 
substantially differ from the shapes familiar to us at the present time. This 
system supplemented, but did not supplant, the older system which made use 
o f counters on lines (Stevin’s “legpenninghen”, p. 34 of D e Thiende, French 
“gettons” ) ( ! ) .  Schools and schoolbooks often taught both methods. O n the ad
vanced front of learning the decimal positional system had been fully accepted. 
The great sixteenth-century progress in computational technique would have been 
impossible without it. However, there were still many who avoided fractions as 
hard to handle, and those who did use them often worked with different no
tations. This lack of consistency has never been completely removed, so that even

now we write 4-h also in the form 41 4  or 4.25 (4,25; 4-25), and in angular
notation in the form 4°15'. The notation 4.25 is clearly the result of applying 
the decimal method to fractions w ith cold consistency. It is Stevin’s merit that he 
demonstrated the simplicity of this approach, even though his own particular 
notation was still clumsy.

The textbooks of the sixteenth century usually presented fractions with the 
aid of numerator and denominator, as it is still done. There were variations in 
the way these two parts of the fraction were distinguished from each other, 
sometimes with, sometimes without a fractional bar, sometimes by placing one 
above, sometimes beside the other. A special symbol might be introduced for

* In the bibliographical quotations, (H) means: Harvard Library; (Hu) means: H un
tington Library.

(*) On the use o f these counters see A. Nagel, Die Rechenpfennige und die operative Arithme
tik. Numismatische Zeitschrift (Wien) 19 (1887) pp. 309-368; F. P. Barnard, The Casting 
Counter and the Counting Board, Oxford, 1916; C. P. Burger, A B C  penningen o f rekenpen
ningen, Het Boek 18 (1929), pp. 193-202, also ib. 19 (1930), p. 222; L. C. Karpinski, The 
History o f Arithmetic, Chicago-New Y ork 1925, pp. 33-37.
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some simple fractions, such as J/á ( 2) . For comparison with large denominators 
sexagesimal fractions were widely used, usually without explicitly expressing these 
denominators. This method dates back to ancient Mesopotamia, was used by 
Ptolemy in his Almagest, and is still in use for angular measurement; in it a

symbol such as 4°21 '33 'T4 '" means 4 +  |1  +  ¡JjjL +  ¿ïïïïïöö’ Another method, 
favoured by table-makers, was to eliminate fractions altogether by the choice of 
a sufficiently large unit. Here was a vital case where thinking in decimal 
rather than in sexagesimal terms became more and more common when the 
sixteenth century advanced.

Ptolemy’s chord tables in the Almagest had been composed for a circle with 
radius R  =  60, and both angles and chords were expressed in the sexagesimal 
system, so that chord 60° r  60p , and chord 176° =  119p 55'38", which is 

equivalent to sin 30° =  30p , sin 88° =  59p 57 '4 9 "  (3 ). George Peurbach, the 
Viennese astronomer (1423-1416), left a table of sines computed for R  =  60,000, 
but with the sines expressed decimally, so that sin 30° =  30,000; sin 889 — 59,964 
(sirtes were conceived as line segments— semi-chords of the double arc— , not as 
ratios) (4 ). This method was taken over by Peurbach’s pupil Regiomontanus (1436 
— 1476), the Ian van Kuenincxberghe of De Thiende, p. 20, Jehan de Mont- 
roial o f the French edition, p. 148, who not only used the unit R  =  6.104 in 
the sine table o f his Tabula directionum, but also the unit R  — ■ 6.106. in 
his ¡Supplement to Peurbach’s Tractatus on Ptolemy’s propositions on sines and 
chords. In  other tables Regiomontanus took a new step in the direction of the 
decimal system. In  the same Tabula directionum we find a tangent table based 
on R  — : 106 and in the Supplement to Peurbach’s Tractatus computations based 
on R  107 (5 ). These tables, published many years after Regiomontanus’ death,

(2) F. Cajori, A  History o f Mathematical Notations I, Chicago, 1926, pp. 309. ff; J.
T ro p fke, Geschichte der Elementar-Mathematik I, -3e Aufl. Berlin-Leipzig, 1930, 
pp. 172 ff.; D . E . Smith, History of Mathematics XI, B oston-N ew  York; pp. 235 ff. These 
books contain much information on the history of common and o f decimal fractions. 
For decimal fractions see also G. Sarton, The First Explanation of Decimal Fractions:and
Measures, Isis 33 (1935), pp. 153-244.

(3) The chord table is found in Book I, Ch. 2, o f the Almagest. It is equivalent with a 
table o f sines, for angles ascending by 15', the results are accurate to  5 decimals. We 
write p  (partes) to  express lengths in sexagesimal units. A transcription o f the chord 
tables in the familiar Hindu-Arabic notation e.g. in Des Claudius Ptolemäus Handbuch der 
Astronomie, E rster Band. . . übersetzt. . . von K. Manitius. Leipzig, 1912, pp. 37-40.

(4) These tables by Peurbach are in the Österreichische Nationalbibliothek: Cod. Virtdob.
527.7,fol. z ‘&-]r-2%<)v. They are mentioned in J. Tropfke, I.e. 2) p. 175.

(5) We have consulted the 1559 edition o f the Tabulae directionum : 1bannis de Monteregio 
Mathematici clarissimi tabulae directionum projectionumque. . . eiusdem Regiomontani tabula 
sinuum, per singula minuta extensa.... Tubingae, 155.9, *5^ double pages (H). The tangent 
table is the one page Tabula foecunda (p. 29r ), which lists for tan 450 the value 100,000, 
hence R  =  io 5. The sine table (pp. 139 ff) lists 30,000 for sin 30o, hence R  — 6. io 4. 
The first edition o f this w ork was published at Augsburg 1490. -  The tables w ith R  =  
6. io 8 and A =  io7 in Tractatus Georgii Purbachii super propositions Ptolemai de siniibus 
et choráis, Nurem berg, 1541, according to  J. T ropfke, Geschichte der Elementar Mathe
matik V, 2e Aufl., Berlin-Leipzig, 1923, pp. 178, 179. See also A. v, B raunm ühl,-Vor
lesungen über Geschichte der Trigonometrie I, Leipzig, 1900, p. 120; M. Cantor, Vorlesungen 
über Geschichte der Màthematik II, Leipzig, 1892, Ch. 55.
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enjoyed considerable authority during the sixteenth century, and helped to establish 
the decimal system as the basis for the computation of trigonometrical tables. 
The great tables of that period, such as the Opus Palatinum, were all based on 
a radius equal to a power of 10.

The basis R  — 1 remained unpopular for a long time, because of the lack 
of a convenient notation for decimal fractions. Stevin himself, in his Tables o f 
Interest, which antedate De Thiende, and in his trigonometrical tables, published 
afterwards, used 10? as his unit. The basis K z  1 gained acceptance mainly 
through the influence of the logarithmic tables, and it was here that Stevin’s 
suggestions fell on willing ears.
;. There are indications that in the period before the appearance of Stevin’s book
let mathematicians began to appreciate the use of a decimal notation in working 
With fractions. There is an early —  though not the earliest —  example in a 
Hebrew manuscript written by Rabbi Immanuel Bonfils of Tarascón about 1350. 
Here we find a proposal for a system in which the unit is divide_d “into ten parts 
which are called Primes, and each Prime is divided into ten parts which are called 
Seconds, and so into infinity” . For such fractional quantities Bonfils gives some 
rules of multiplication and division, which result from what we now call the 
exponential law 10a. 10.è =  10a+6 {a, b positive integers). These rules are 
applicable to denominators as well as numerators, a fact we express by allowing 
a, b to be positive as well as negative. The manuscript has no numerical ex
amples (6). It is of some importance because Tarascón, in 1350, was an important 
trading and cultural centre close to the Papal Court at Avignon.

At about the same time the Paris astronomer John of Meurs (Iohannes de Muris) 
computed ^ 2  by means of decimal magnification; in our present notation his 
reasoning.may be transcribed as follows:

=  l i ^ 2 , 0 0 0 - O 0 0  =  Ï Ï Ï Ö Ö  1 4  1 4 ‘
-H e remarks that the result, 1°24'50"24'" in sexagesimal fractions, can also 

bè expressed by considering \J2 as equal to 1414, if the first digit is taken as 
àn integer, the next one as a tenth, etc. (7 ).

In sixteenth-century printed mathematical texts we find some play with decimal 
fractions, written either with denominators as common fractions, or in some 
positional notation without denominator. For example, in the Exempel Büch
lein of 1530 we find the author Christoff R udolfi teaching the compound

interest calculus with a table for 375 (1 + { ^ q )b > n — T  2, 10. He writes
the results in a notation which only differs from our notation of the decimal 
fractions in the use of a vertical dash as the decimal separatrix, e.g. 4 l3 |4375 
for the case n =  2 (8). Another case is presented by François Viète in his Canon

(6) S. Gandz, The Invention o f the Decimal Fractions and the Application of the Exponential 
Calculus by Immanuel Bonfils of Tarascón (c. 1350), Isis 25 (1936), pp. 16-35.

(7) In Quadripartitum numerorum (c. 1325), see L. C. Karpinski, The Decimal Point, 
Science, 25 (1917), pp. 663-665. The quotation is from  Vienna Ms. 4770, fol. 224*'. This 
method o f decimal magnification is much older, see J. T ropfke I.e.2) p. 173. On this 
method see also J. G insburg, Predecessors of Magini, Scripta Mathematica (1932), 
p p .  168-169. 0 „

(8) Exempel Buchlin Rechnung belangenddarbey. . .  durch Christoffen Rudolff, Augsburg, 1530, 
Aufg. 71. Reproduced in G. Sarton, I.e.2) p. 225 and in D. E. Smith I.e.2) p. 241, see also 
J.; T ropfke I.e.2) p. 177, where we also find a quotation from  another book by Rudolff: 
Behend und hübsch Rechnung durch die kunstreichen regeln Algebre, Strassburg 1525.
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mathematicus of 1579, where we occasionally find decimal fractions without 
denominator, and the fractional part of the number in smaller type than the 
integral part and underlined. W riting lOO.OOO000’00 for the radius of a circle, 
Viète places the semi-perimeter between 314.159,265,35 and 314.159.265,37 The 
commas are used to arrange the digits into groups of three. In  another place in the 
same book we find for sin 60° the value 86,602|540,37, in another place again we 
find fractions with numerator and denominator ( n).

, § 2-

Stevin’s achievement consists in divesting the decimal fractions of their casual 
character. In doing this, he appealed to the learned as well as the practical 
world, to the reckonmaster as well as to the merchant and the wine gauger. H e ad
vertised the advantages of his decimal notation on the very title page of his pamphlet, 
proclaiming that he was ’’teaching how to perform with an ease, unheard of, 
all computations necessary between men by integers without fractions” .

At a time when the fractional calculus and division in general were considered 
difficult operations ( 10), this computation by integers without fractions must have 
appealed to many. Stevin in particular appealed to the man of practice, for whose 
benefit he wrote in the vernacular and endeavoured to be as simple and clear 
as possible.

Stevin’s claim that he could perform all computations by integers without 
fractions strikes us as rather odd, since he is supposed to have contributed more 
than anybody else to the introduction of decimal fractions. Yet he claimed that 
he had, done away with fractions. It is true that, historically speaking, the result 
of Stevin’s work was that the fractional calculus became as easy as the calculus 
with integers. But it is also true that Stevin was thinking primarily of the 
elimination of fractions. He accomplished this by introducing the tenth part of 
a unit, 0 ,  the hundredth part of a unit, 0 ,  as new units, so that for instance 
the fraction which we write 47.58 and Stevin 4 7 ( 5 ) 5 0 8 0  was regarded by Stevin 
as 4 7 5 8 0  —  a notation which he also used — , or 4758 items of the second 
unit. W e do a similar thing when we express miles in feet, hectares in ares, 
or gallons in pints. However, especially after N apier introduced the notation 
47.58 with special reference to Stevin, Stevin’s method was understood as that 
of decimal fractions.

Stevin’s notation seems to us clumsy and also less elegant than that which 
Rudolff used more than fifty years earlier. The notation 3 2 0 5 0 7 0  reminds us 
of the sexagesimal notation, where a symbol such as 5°7,26"34 '" can only be 
understood if the 5, 7, 26, 34 are separated by certain marks. This results from 
the fact that this sexagesimal notation is already mingled with a decimal one, since 
the number of units, minutes, seconds, etc. is expressed decimally (26 means

(9) Viète’s book is a treatise on plane and spherical trigonom etry entitled : Canon mathe
maticus seu ad triangula cum adpendicibus, Lutetiae, 1579 (H). The explanatory text o f  6 +  
75 pp, entitled Francisci Vietae Universalium inspectionum ad canonem mathematicum liber 
singularis, has five appendices, all tables. O ur examples are on p. 15 and p. 64. See also 
K. H unrath, Zur Geschichte der Decimalbriiche, Zeitschr. f. Mathem. u. Physik 58 (1893), 
H ist. lit. Abt, pp. 25-27.

(10) See e.g. H. E. Tim erding, Die Kultur der Gegenwart III, Erste Abteilung, Die 
mathematischen Wissenschaften, Zweite Lieferung, Leipzig-Berlin, 1914, p. 92A.
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2 . 1 0  +  6, not 2 : 60 +  6 ). Stevin’s notation, however, is purely decimal. 
He might have written 32°5 '7" (as some of his successors have done), but he 
preferred the 0-notation which he had also used elsewhere to indicate powers, 
albeit not necessarily powers of ten. This was probably due to the influence 
of the Bolognese mathematician Bombelli, who, in his Algebra of 1572, had 
used half circles with numbers as insets to indicate powers of the variable, an 
improvement on the current Coss notation ( n ). Stevin had studied Bombelli, 
whom he quotes in L ’Arithmétique ( 12) . This notation therefore means that 
3 2 @ 5 ® 7 ©  =  32 . 100 +  5 . 10-1 +  7 . IO-2, to use our modern way of 
writing. Stevin was not too orthodox in his commitment to his own notation; in

®®@©
other books he wrote 5 7 8 9, or the simpler 732©  for what we write as 7.32 (13). 
An advantage of his method was that he could add 7 © 5 © 8 ©  to 4 ® 7 ® 5 ©  
and get 1 1 @ 12© 13©  =: 11 © 1 3 ® 3 ©  =  1 2 @ 3 ® 3 ® , which may have been 
helpful to inexperienced reckoners, who could thus keep track of intermediate 
stages in the process of calculation. Stevin was also able to do away with zeros: 
5 © 4 (5 )  means 0.05004 in our notation.

Stevin gives a proof that his method allows the handling of decimal fractions

as if they were integers by rewriting these fractions in the form where b is an

appropriate power of ten, and then applying the rules for the computation with 
these fractions as explained in U Arithmétique. The result is then again cast into 
the decimal 0-notation. This proof is substantially the same we use, though, 
in accordance with his time, Stevin gives numerical examples where we should 
express ourselves in algebraic notation ( 14). He gives his demonstrations in the 
classical way with the terms Given, Required, Construction, Demonstration, Con
clusion, which shows that he realized that careful proofs are as necessary in arith
metic as in geometry, an unusual thing for his day, and for many days to come.

§ 3.

After the appearance of De Thiende decimal fractions appeared more and 
more frequently in print. It is safe to assume that Stevin’s work contributed to this 
growing popularity without ascribing the success exclusively to him. W ith all the 
table-making and other reckoning in progress decimal fractions were “in the

(n ) R. Bombelli, L ’Algebra, Bologna 1572, 1579. On Bombelli’s symbolism see E. Bor- 
tolotti, Sulla rappresetitagione simbólica della incognita e delle potente di essa introdotta dal Bom
belli, Árchivio di Storia delia Scienza 8 (1927) pp. 49-63. O n the Coss-notation see F. 
Cajori /.r.2), Ch III, and J. Tropfke, Geschichte der Elementar-Mathematik III, Berlin- 
Leipzig, 3e Aufl., pp. 31-32.

(12) L ’Arithmétique, see e.g. p. 28. A t other places Stevin uses his o-notation to  indicate 
sexagesimal fractions: Weereltschrift I p .  59, III  p. 18.

(ls) Meetdaet, see e.g. p. 32.
(14) For this he was rebuked -  posthumously -  by A. Tacquet, in Arithmeticae theoria et 

praxis, Lovani, 1646 (pp. 177-179 of the 2d ed., Antwerp, 1663): “ Mais (Stevin) n’a pas 
exposé son invention avec toute l’exactitude, ni l’ampleur nécessaire et il ne l’a pas dé
montrée, car, ce qu’il nomme démonstration ne consiste qu’ à donner un example” . 
French transi, o f H. Bosmans, André Tacquet (S .J .)  et son traité d ’Arithmétique théorique et 
pratique, Isis 9 (1927), pp. 66-82. - For a m odem  introduction to  decimal fractions see e.g. 
G . H. Hardy -  E. M. W right, A n  Introduction to the Theory of Numbers, Oxford, 2d ed., 
1945, Ch. IX .
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air” . Stevin himself saw to it that a French translation of his pamphlet under the 
name of La Disme was published in the same year 1585 in which De Thiende  
appeared. This translation was added to the collection of essays which he published 
under the title o f La Pratique d ’Arithmétique, a collection always bound together 
with Stevin’s large treatise L ’Arithmétique ( 15). D e Thiende itself was re
printed in 1626, after Stevin’s death, this time as an appendix to a book compiled 
by D e Decker, who published it again in 1630 as part o f another book ( 16). 
W hen Girard, in  1634, published the Oeuvres of Stevin, he included the French 
version ( 17). There were thus several ways by which mathematicians could become 
acquainted with the ideas of our pioneering engineer.

They were not the only opportunities. Two English versions appeared, a literal 
one by Robert Norton, published in 1608 ( 1S), and a freer one by Henry Lyte, 
published in 1619 ( 19)- W e have taken the N orton translation to serve as the 
.English version of De Thiende in the present edition of Stevin’s works. In  the 
mean time decimal fractions had appeared in books not, or only partly, influenced 
by Stevin, often rather casually, as if the authors were not sufficiently aware of 
the fundamental importance of the innovation. Olavius (1537-1612), the in
fluential Vatican astronomer and a prolific textbook writer, used the notation 
34.4 for the partes proportionales in his sine table of 1593, though the sines 
themselves appear as integers to the radius R =  107 (20) . Less casual was the

(16) L a  Disme, enseignant facilement expédier par nombres entiers sans rompuz, tous comptes se 
rencontrons aux affaires des Hommes. . . Leiden, Plantin, 1585, pp. 132-160 o f  the Pratique 
d 'Arithmétique.

(le) Eerste Deel van de Nieuwe Telkunst, inhoudende verscheyde manieren van rekenen. . .  door 
E  zee hiel De Decker. . . Noch is hier achter byghevoeght de Thiende van Symon Stevin van Brugghe. 
T er Goude, by Pieter Rammaseyn. . . 1626. — See on this book M. van Haaften, De 
Decker’s Eerste deel van de Nieuwe Telkonst, De Verzekeringsbode, 25 Sept. 1920 (pp. 
406-410). D e'D ecker’s book o f 1630 is called Nieuwe Rabattafels, Gouda, Rammaseyn.

(17) In  the reprint o f U  Arithmétique and L a  Pratique d’Arithmétique, discussed further 
on in this volume.

(ls) Dime : The A r t  of Tenths, or Decimall Arithmetic, teaching how to perform all computations 
whatsoever by whole numbers without fractions, by the four principles o f common arithmetic, name
ly: addition, subtraction, multiplication, and division. Invented by the excellent mathematician, 
Simon Stevin. Published in English with some additions by Robert Norton, Gentleman. Imprinted 
at London by S.S. fo r Hugh Astley, and are to be sold at his shop at St. Magnus’ Corner. 1608 
(H.). -  The title page is reproduced in L. C. Karpinski, The History o f Arithmetic, 
Chicago, New York, 1923, p. 132.

(19) The A r t  of tenths, or decimall arithmeticke. .  . exercised by Henry Lyte Gentleman.. . 
London, printed by Edward Griffin, 1619. (Hu.) (The title page is reproduced in Isis 33 
( ï 935), p .223. This booklet contains an exposition o f Stevin’s method. The author has, 
to  use his own words, ‘sometime, now ten yeeres sithence (gentle reader) bin intreated 
by divers to publish my Exercises o f Decimall. . he acknowledges that this ‘art of 
tenths’ was ‘devised first by the excellent Mathematitian Mr. Simon Steven’. Lyte writes

(°) 00 (2) (3) , (°) (3) (3)
1 7 5 8 2  (brackets instead of circles) and explains 3 4 5 as 34005 (information
from  Dr. Frank W eymouth). On Lyte, who was born in 1573 as a son o f Henry Lyte, 
translator o f D odoens’ Cruydeboeck, see R. E. Ockenden, Apropos of Henry Lyte, Isis 
25 (1936). pp. 135-136.

(20) Olavius’ table appeared w ith his Astrolabium (1593). It also appears as a separate 
item in Tome I o f  Olavius’ Opera mathematica, M oguntiae, 1612, 5 vols. (H.). The title is: 
Sinus vel semisses rectarum in circulo subtensarum : lineae tangentes atque secantes. On p. 54 the 
sexagesimal division is compared w ith the decimal one, the names Peurbach, Regiomon
tanus, and Appianus are mentioned, but not Stevin, See also J. Ginsburg, On the Early 
History of the Decimal Point, Amer. Mathem. Monthly 35 (1928), pp. 347-349.
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Bolognese astronomer G. A. Magini, who in his text on plane triangles o f 1592 
taught that, in writing decimal fractions, integer and fractional part should be 
separated by a comma, such as 6822,11 ( 21). In Magini and Clavius we probably 
have the first authors to use our present notation ( 22).

Jost Biirgi (1552-1632), of Kassel and Prague, who with Napier is considered 
the inventor of logarithms, has a claim to the invention of decimal fractions; at 
any rate, Kepler thought so. W e know that Biirgi used them after 1592, but his 
book A rithm etica  remained in manuscript. H e wrote 14104 for 141.4. O n the 
title page of Bürgi’s published Progress Tabulen  of 1620 we find 230270*022 
for our 230270.022 ( 23). Kepler, who claimed in I6 l6  that “this kind of 
fractional calculus has been invented by Jost Biirgi for the calculus of sines” , used 
the notation 3(65 for our 3.65. W ith  these fractions, he wrote, we can perform 
all arithmetical operations just as with ordinary numbers ( 24).

Another claimant for the title of inventor of decimal fractions is Johann H art
mann Beyer (1563-1625) of Frankfurt a. M. He called his calculus the dekarith- 
m os  and in his Logística decimalis of 1619 wrote that he invented this method 
of reckoning with decimal fractions in 1597 under the influence of astronomers, 
or “star-artisans” . Therè are reasons for not taking these claims too seriously, 
since Beyer’s notation and nomenclature is rather reminiscent of Stevin; he quotes 
the Dutch surveyor Sems, who recognized Stevin’s influence, and when, in 1619, 
he dedicated another book to Prince Maurice o f Orange, he may well have been 
aware who was Maurice’s principal mathematical adviser. It is, of course, possible 
that this indirect acquaintance with Stevin only came about after Beyer had had his

o I I I I I I I V V V I
happy inspiration in 1597. In his book we find such notations as 1 2 3 4 5 9 3 7 2  

o VI
or 123 459-372 ( 23).

(21) Ioanni Magini Patavini.. .  de planis triangulis liber unicus.. . Venetiis 1592, p. 47: 
‘Separatus virgulas duas quoque ultimas notas ad dextram sic 6822, 11 et 3117, 82: hoc 
autem processu illi num eri divisi erunt per num erum  100 prior quidem intelligetur 6822 
cum l í  centesimus’. Decimal fractions also appear in Magini’s Tabulae primi mobilis, 
1604. See J. Ginsburg, On the Early History of the Decimal Point, Scripta Mathematica 1 
(1932), pp. 84-85.

(22) Some writers list among the books of this period in which decimal fractions are 
found Thomas M asterson, H is first booke o f Arithmeticke. . .  London, 1592, 4 + 2 1  pp. 
But all we find here is an occasional decimal separatrix in a division by a power o f  io , e.g.
984735 divided by 100 is w ritten: 4 û ^ nt: | remainder^ ]y4aS(-erson»s opinion o f  Stevin
was not high, he refers to a correspondence he had w ith Stevin and with Coignet on 
certain errors he had found in their w ork and which he proposed to correct; they seem to 
deal with problems of compound interest. See our introduction to  Tables of Interest, foot
note 29).

(23) Bürgi’s Arithmetica was completed some time after 1592. It remained in manu
script, inspected by Kepler, see footnote 24). On Bürgi’s Arithmetische und geometrische 
Progress Tabulen, Prag 1610, see M. Cantor I.e. 5) p. 567; O. Mautz, Zur Stellung des 
Dezimalkommas in der Biirgischen Logarithmentafel, Verhandl. Naturforscher Ges. Basel
32 (1901-02), pp. 104-106.

(24) J. Kepler, Aussgug ausz der Uralter Messe Kunst Archimedis (known as Oesterreichi- 
sches Wein—Visier-Büchlein), Lintz, 1616, repr. in Kepleri Opera omnia, ed. Frisch V, 1864, 
pp. 498-613. On p. 547: ‘Diese A rt der Bruchrechnung ist von Jost Bürgen zu der Sinus
rechnung erdacht. . .  Indessen lesset sich also die gantze Zahl und der Bruch mit einander 
durch alle species arithmeticae handeln wie nur ein Zahl’.

(25) Logística decimalis: das is Kunst Rechnung der Zehentheyligen Brüchen. . . beschrieben durch 
fohann Hartmann Beyern. . . 1619, Frankfurt, 230 pp. O n p. 22: ‘Zu der Invention dieser
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A somewhat controversial figure in the present-day literature on the history 
of decimal fractions is Bartholomeus Pitiscus (1561-1625), o f Heidelberg, who 
wrote a Trigonometría, published in editions of 1595, 1600, 1609, and 1612. 
This is the first book to use the term trigonometry. There is no doubt that 
Pitiscus knew decimal fractions; he used them freely. The controversial question 
is whether hé used a decimal point (as did Clavius). I t seems that while he 
used notations such as 02679 492 for our 0.2679492, and 13|00024 for our 
13.00024, and also 29 JJLL , it cannot be claimed that the dots he used for breaking

up large numbers into groups to facilitate reading can be considered as decimal 
points ( 26).

§ 4.
The man who must rank with Stevin in his influence on the development of 

décimal fractions was no less a person than the Laird of Merchiston, John Napier 
(1550-1617), the inventor (o r co-inventor with Jobst Biirgi) o f logarithms. 
Napier, .is also primarily responsible for our present notation with the point as 
decimal separatrix. The first edition of N apier’s Descriptio (1614) is decimal in 
so as far that it contains sines based on R  =  IO7, but there are no decimal fractions 
yet. W e find them, with a point as separatrix, in a passage in Edward W right’s 
English translation of the Descriptio (1616) ( 27). N apier’s Rabdologia of 
1617 hails Stevin and adopts his principle, it also proposes the notation 1993,273 
(w ith point or comma) for 1993 —  using also 821 ,2' 5" for 821 ^ , as well

as a decimal fraction with IO14 fully written out in the denominator (28).

Zehentheiligen Brüchen ist m ir erstlichen A nno 1J97. • ■ von den Gestirnkünstlern fol
gender gestalt Anlasz gegeben werden’. The whole page is reproduced on p.,221 o f
G . Sarton, Le}). There exists an earlier version o f the Logística decimalis: Eine neue und 
schöne A r t  der Vollkommenen Visierkunst. .  . Frankfurt 1603, 191 pp., w ith a Latin version, 
also o f  Frankfurt 1603: Stereometriae inanium nova et facilis ratio. Here Beyèr published 
his ideas on decimal fractions for the first time. See G. Sarton, I.e.*), pp. 178-180, 
with facsimile titlepage reproductions. On Beyer’s relation to  Sems, see K. H unrath Le}).

(26) O n the different editions and translations of Pitiscus’ Trigonometría, see R. C. Archi
bald, Mathem. Tables and Other A ids to Computation 3 (1949) pp. 390-397, with full biblio
graphy. The title o f the 1600 ed. is Trigonometría sive De dimensione Triangulorum Libri 
Quinqué. . . Augsburg 1600, V III +  371 pp. (H). O f the literature on Pitiscus and the 
decimal point in general we mention : N. L. W. A. Gravelaar, Pitiscus' Trigonometria, 
Nieuw Archief v. W iskunde (2) 3 (1898), pp. 253-278 ; De notatie der decimale breuken, ib.
(2) 4 (1899), pp. 54-73; F. Cajori Le?) pp. 317-322, with full discussion; J. W. L. 
Glaisher, On the Introduction of the Decimal Point into Arithmetic, Report 43d Meeting 
British Assoc. Adv. Science, London, 1874, pp. 13-17; J. D. W hite, London Times 
Liter. Suppl., Sept. 9, 1909; D . E. Smith, The Invention of Decimal Fractions, Teachers 
College Bulletin (New York) 5 (1910), pp. 11-21.

(27) Mirifici Logarithmorum Canonis descriptio. . .  Authore ae Inventore Ioanne Nepero. . . 
Edinburgh 1614, 8 + 5 7  +  91 pp. Transi.: A  description of the admirable table of 
logarithmes. . .  translated into English by the late. . . Edward W right.. . London, 1616, 
2 2 + 8 9  +  91 +  8 pp. The so-called decimal point may not have been intended as 
such, see F. Cajori l.c?) p. 323.

(28) Rabdologiae, seu numerationis per virgulas libri duo. . . Authore et Inventore Ioanne Ne- 
pere. . . Edinburgi, 1617, 12 +  154 +  2 pp. On p. 21 is the ‘Adm onitio pro Decimali 
Arithmetica’ with the w ords. . . ‘quas doctissimus ille Mathematicus Simon Stevinus in 
sua Decimali Arithmetica sic notât, et nom inat (1) primas, (2) secundas, (3) tertias. . . ’ 
The notation 821, 2 ' 5 "  is on p. 39. .



381

In  the posthumous Constructio (1619) we find the Laird more consistent; at 
the very beginning, in Prop. 5, we find the principle clearly stated: “whatever

is written after the period is a fraction”. Hence 25.803 means 2 5 ^ ^  ( 29)- The ap
pendix to the Constructio, written by Henry Briggs', uses the notation 25118865.

W e now enter the period of the great tables of logarithms, in which the 
decimal notation for fractions is taken for granted. Briggs, in the Arithmetica 
Logarithmica of 1624, which lists logarithms to the base 10, uses the comma 
as decimal separatrix (also for other purposes, as in 4,40141,77793 for 
log 25201). Vlacq, who completed Briggs’ tables, continued this practice of using 
the comma, so that we find in his work such familiar expressions as 0.47712 
for log 3 ( 30). The separation of mantissa and characteristic by some symbol such 
as a point or comma is a natural result of the listing of logarithms in tables, and 
leads naturally to decimal fractions in our modern notation when 10 is accepted 
as the base.

Stevin’s, N apier’s, and Briggs’ contributions were combined in the Eerste Deel 
van de N ieuwe Telkonst (1626) and the Tweede Deel van de N ieuwe T el
konst (1627) by the Gouda survèyor Ezechiel De Decker ( 31). Here we find 
together Stevin’s Thiende, Vlacq’s translation of the Rabdologia, and the 
Briggsian logarithms of all numbers from 1 to 106. These two Telkonst books 
testify to the triumph of the decimal system. They stress three essential 
aspects o f this victory: the Hindu-Arabic notation with the modern digits, the 
decimal fractions, and the logarithms to the base of 10. One change was still to 
come, though it was implicit in the frame of the decimal system: the rewriting of the 
trigonometric tables to a unit R  =  1. Other deviations from the decimal method, 
such as the measurement of angles, of weights, of lengths, of volumes, continued 
to form a subject of discussion and disputation for many years' and even now have 
not been removed to everybody’s satisfaction.

§ 5.

The further history of the decimal fractions is not without a certain interest. 
There were loyal Stevin followers, followers who preferred some modification of

(29) Mirifici Logarithmorum Canonis Constructio. . . una cum Annotationibus aliquot doctissimi
D . Henrici Briggii. . . Authore 'et Inventore Ioanne Nepero. . . Edinburgi 1619, 68 pp. On 
p. 6 : ‘In  numeris periodo sic in se distinctis, quisquid post periodum notatur fractio est, 
cuius denominator est unitas cum to t cyphris post se, quot sunt figurae post periodum ’. -  
There exists an edition printed in Lyons, 1620,64 pp. in which Briggs’ notation by mistake 
is rendered 25118865. There also exists an English translation: The construction of the 
wonderful canon o f logarithms by John Napier, translated by W. R . Macdonald, Edinburgh and 
London, 1889, X IX  -f 169 pp, with bibliography.

(30) Tweede deel van de Nieuwe Telkonst, ofte wonderliicke konstighe tafel, Inhoudende de Loga- 
rithmi, voor de getallen van 1 a f tot 100.000 toe. . . door Ezechiel De D ekker. . . Ter Goude, 
P. Rammaseyn, 1627. Vlacq computed those tables which Briggs had not yet published. 
The book was followed by Arithmetica Eogarithmica, sive Eogarithmorum Chiliades Centum, 
pro Numeris naturali Serie crescentibus ab Unitate ad 100.000.- aucta per A .  Vlacq, Goudae, 
P. Rammasenius, 1628 ; also in a French version o f the same year. See M. van Haaften, Ce 
n’est pas Vlacq, en 1628, mais De Decker, en 1627, qui a publié le premier une table de logarith
mes étendue et complete, Nieuw Archief v. W iskunde (2) 15 (1928), pp. 49-54, see also ibid.
31 (I 942), PP- J in n -  .

(31) See I.e. (le) and (30). This Eerste Deel contains the Dutch translation o f the Rabdologia.
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his system, but maintained special symbols for the primes, seconds, etc., followers 
of N apier and Briggs, and writers who ignored the invention. Among the loyal 
Stevin followers we reckon the surveyors Dou, Sems, and D e Decker, Albert. 
G irard and Professor Van Schooten at Leiden. Van Schooten, in his Exercita- 
tionum mathematicarum liber o f 1657 preferred 525@  to 5 ® 2(|)5@ , but some
times also wrote the redundant forms 27 ,3®  or 27 .3®  ( 32). A t the end-of the 
seventeenth century we find the military engineer De la Londe with such a no
tation as 2 ',4 " ,3 '" ,5 IVor 2435Iv or 0|2435 ( 33), and the mathematician Ozanam 

®®@@®
with 3 8 2 4 5 9 or 382459® ; both authors refer to Stevin and call his method 
la dixm e ( 34). As late as 1739 we find l ’abbé Deidier teaching that decimal 
fractions should be written as 89.5I2II7III6IV or 895276IV, though he used the 
ordinary point notation for logarithms ( 35). The final judgment in favour of our 
present notation may well be ascribed to Euler, and in particular to that book of his 
which established so many of our mathematical customs (including the reference 
o f sines, tangents, etc. to the radius R  =  1), the Introductio in  analysin in f  ¡ni
torum  of 1748. There remained some difference in form and position of the 
decimal separatrix; we still find 5,7 as well as 5.7, 5-7, and 5‘7.

(32) Francisci à Schooten, Exercitationum mathematicarum liber primus. . . L ugd. Bat. 
1657, pref. -f  n 2  pp. O n p. 19 the author expresses ‘stuivers’ and ‘duiten’ in florins 
and writes: ‘io  stufr, 8 den’, as 52 5 ®  (one florin =  20 St.; 1 St. =  6 den.) The notation

Q2
27.3 ®  and 27,3 ®  on p. 49; on p. 99 we read

(33) De la Londe, Traité de l ’arithmétique dixme.lÀège[?]. The author was one o f Vauban’s 
trusted engineers, commander o f the corps de génie during the first siege o f  Philippsburg 
(Baden) in 1676. D uring 1682-83 we find him in charge o f the Flemish barrière fortresses, 
and in 1688 again at Philippsburg during the second siege. D uring this siege he was killed 
by acan o n  ball. See A. Allent, Histoire du corps impérial du génie I, Paris, 1805,pp. 137, 164, 
221, 225, 228; Lazard, Vauban, Thèse Paris, 1934, pp. 139, 140; R. Blomfieid, Sebastien le 
Prestre de Vauban, 1633-1707, London, 1938, p. 86. -  The title o f De la Londe’s book is 
given by F. T. Verhaeghe, Spreekbeurt, uitgegeven door de K on. Maatsch. v. Vaderi. Taai
en Letterkunde te Brugge, 1821, p. 76; S. van de Weyer Steviniana, in Simon Stevin et 
M . Dumortier, N ieuport 1845, and A. J. J. van de Velde, Meded. Kon. Vlaamse Acad. 
voor Wetensch. io  (1948), w ith differing data. Terquem, Notice bibliographique sur le calcul 
décimal, Nouvelles Annales de Mathém. 12 (1853), pp. 195-208, mentions a L ’Arithmétique 
des ingénieurs contenant le calcul des toises, de la maçonnerie, des terres et de la charpente, par M . de 
la Tonde, íe  ed. 1685, 2e ed., Paris, 1689, 144 pp. This book adopts Stevin’s system. O ur 
example o f  De la Londe ’s notation is from  L. Gougeon, Abrégé de l 'Arithmétique en 
D ixm e . . ., an appendix to  Parallèle de l ’arithmétique vulgaire et d'une autre moderne inventée 
par M . de la Londe, ingénieur général de France, Liège, 1695, 259 pp., a book also mentioned 
by Terquem.

(34) L ’usage du compas de proportion. . .  par M . O^anam, La Haye, 1691, 216 pp. The 
Traité de la D ixme  is on  pp. 198-216.

(36) Suite de l ' Arithmétique des géomètres. . . par M . l ’abbé Deidier, Paris, 1739, 6 •- 416 pp. 
The chapter ‘Des fractions décimales’ is at the end, pp. 411-416. Deidier was not the only 
one to  make a difference in the notation for decimal fraction and for logarithms. In  the 
Eléments de mathématiques par M. Rivard, 6e éd., Paris, 1768, Première partie, 271 pp., ' 
we find decimal fractions in the redundant form  4 .25 !!^ . 208), but logarithms w ithout 
any decimal separatrix, log 57 =  17558749. For other examples o f decimal notations in 
the' 17th & 18th centuries see the literature u n d e r2), Terquem, I.e.33) and F. Cajori, A  L ist 
o f Oughtreds’ Mathematical Symbols, w ith historical notes, Un. o f California Publ. in 
Mathematics 1 (1920), pp. 171-186, esp. footnote 2).
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§ 6.

Stevin had yet another purpose with his pamphlet. He proposed to replace 
the confused systems of weights and measures of his day by a system based on 
the decimal division of one unit. H e did not propose anything about the nature 
o f the unit itself: he only pointed out the advantages of a decimal subdivision.

Attempts at the uniformization of measuring systems have been made when
ever states were in process of consolidation. W e know of such attempts by 
Frankish and French kings as far back as Charlemagne and Charles the Bald. To 
give an example closer to Stevin’s days: in 1558 the French States General, in a 
request to Henry II, ordered the reduction of the weights and measures of the 
kingdom to those of Paris ( 36).

Stevin’s proposal was made at a time when the N orthern Netherlands, after 
having officially constituted themselves as an independent commonwealth in 1581, 
were faced with this task of consolidation. This must have seemed to Stevin an 
appropriate time to press his suggestions. Here was a field in which the mathema
tician and the engineer could collaborate with the man of business for the 
common weal. Stevin dedicated his work to men of practice, for whose benefit 
he wrote and published it in the vernacular ( 37). H e wanted to be read outside 
the charmed circle of humanists and cossists.

He pointed out how useful the decimal subdivision would be to particular 
crafts. Let the surveyors apply it to their unit, the rod (la verge), the tapestry 
measurers to their unit, the ell ( ’aulne), the wine gaugers to the “aem” (Fam e), the 
astronomers to the degrees of the circle, the masters of the mint to their ducats 
and pounds. Stevin knew at least one precedent: at Antwerp the “aem” was already 
divided into 100 "potten". He also knew of surveyors who, on his advice, were 
using yardsticks with a decimal division ( 38). Stevin himself declared that he 
would use the decimal scale in his planned treatise on astronomy. However, his 
later book on this subject has no such innovations. '

It is well known that Stevin’s proposals on the reformation of weights and 
measures did not meet with the same success as his proposals on the reformation of
fractions. N ot until the French R evolution was anything o f perm anent importance 
accomplished in the decimal uniformization of scales, and then it took place as 
part of a reform which also standardized the units themselves. However, some

(36) G. Bigourdan, Le système métrique des poids et mesures, Paris, 1901, V I +  45 8 pp., see 
pp. 5 ff.; A. Favre, Les origines du système métrique, Paris, 1931, 242 pp. Neither Bigourdan 
nor Favre mentions Stevin.

(37) The French edition of De Thiende, I.e. 17), carries on  the front page the words: 
premierement descripte en Flamèng, et maintenant convertie en François, par Simon Stevin de 
Bruges.

(3S) H. R. Calvert, Decimal Division of Scales before the Metric System, Isis 25 (1936), 
pp. 433-436. The oldest decimal division on a scale reported by this paper is the one 
described in The Mathematical fervel by J. Blagrave, 1585. The book by Henry Lyte, 
(I.e.) (19) contains the following advertisement: ‘Those that would have either the Yard 
or two foote Ruler made very well according to  the Arte o f  Tens with tables for that 
purpose I have set downe in this booke let them  repaire to  Mr. Tomson dwelling in 
Hosier Lane, who make Geometricall Instrum ents.’ A bout an assayer’s Probierbüchlein 
o f  1378, written perhaps c. 1555 or earlier w ith a decimal system o f weights see C. S.
Smith, Isis 46 (1955)» PP- 354-357-
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attempts at decimal scales were made before that period, though they may not 
always have been wholly or partly due to Stevin’s influence. W e have already 
mentioned the occasional decimal division of surveyors’ yardsticks. ' O f more im
portance were the attempts at a decimal division of angles. Such attempts date 
from far back; there exists in Munich a Latin codex of about 1450, in which 
a certain Ruffi proposes the division of a degree into 100 minutes, and of a 
minute into 100 seconds ( 39). The first printed tables with a decimal angular d i
vision are found in Briggs’ Trigonometría britannica ( 40). Briggs acknowledges 
his indebtedness to an idea of Viète, but we also know that he was acquainted with 
Stevin’s ideas ( 41). These tables still have a quadrant o f 90, not o f 100, 
degrees ( 42). This was in accordance with Stevin, who did not challenge the di
vision of the quadrant into 90 degrees, but only the subdivision of the degrees. This 
reform did not meet with ready acceptance, and it was not until the period of the 
French Revolution that we find tables with a decimal division of angles, now also 
with a centesimal division of the quadrant. The continuity with the older work is 
preserved, since both the Borda and the Callet tables, which date from this 
period, refer to Briggs and to Vlacq ■ (whose publisher, Rammaseyn, was also 
Briggs’ Dutch publisher). Laplace, in his Mécanique céleste, adopted the decimal 
division of the degree, but not o f the quadrant. The decimal division of the 
quadrant itself is now fairly generally accepted in surveying; in other fields it is 
making progress and- even when the sexagesimal division is used, the fractions 
in the seconds are always decimal: ,5°7'8.5" (43).

Thé standardization of the units themselves has also had its unsuccessful 
pioneers. An example is the proposal tö use the seconds pendulum as the standard 
of length, to which in the second half of the seventeenth century such men as 
Mouton, Picard, W ren, and Huygens committed themselves. The system which 
the French committee during the Revolution accepted, and which was based on
the m etre as the  forty-m illionth part o f the  earth ’s circum ference at the  equator, 
goes back to another proposal of Mouton ( 44). But even now there is still plenty 
of disagreement on the subject o f the standardization of units. It is a cause of satis1 
faction that in scientific work the C.G.S. system has been uniformly accepted. N o 
unit in this system has as yet been called after Stevin.

(30) See Mathem. Tables and Other A ids to Computation I  (1943-45), p. 33.
(40) Trigonometría britannica sive De doctrina triangulorum libri duo. . .  a Clar. Doct.. . . 

Henrico Briggio.. . Goudae 1633. These tables are preceded by 110 pp. o f  trigonom etry 
by H. Gellibrand. The unit is R  =  io 10.

(41) O n Viète’s influence, see R. C. Archibald and A. Pogo, Briggsand Vieta, Mathem. 
Tables and Other A ids to Computation I  (1943-45), pp .129- 130. An illustration o f Stevin’s 
influence is Gellibrand’s use o f Stevin’s (T), (2 ),.. . for x ,  x 2, . . .

(42) A follower o f  Stevin was J. Verrooten : Euclides %es eerste boekken van de beginselen der 
mskonsten, in Neerduits vertaald door Jacob Willemsz- Verrooten van Haerlem. . . Ham burg, 
1638, 344 pp., w ho divides the quadrant into io  parts or (7), every (T) into (2) . . . .  ; 
his unit is R  =  io10.

(43) R. Mehmke, Bericht über die Winkelteilung, Jahresber. Deutsch. Math. Ver. 8, Erstes 
H eft (1900), pp. 139-158; P. Wijdenes, Decimale tafels, Euclides 13 (1936/37), pp. 193- 
217; R. C. Archibald, Tables o f Trigonometrie Functions in Non-sexagesimal Arguments, 
Mathem. Tables and Other A ids to Computation I (1943—1945), pp. 33-44, 160, 400-401.

(44) G. Sarton I.e. 2) pp. 190-192; G. Bigourdan I.e. 36), pp. 6, 7.
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§ 7.

Two facsimile reprints of Stevin’s pamphlet have been.published. The original 
Dutch edition of 1585 was reproduced in 1924 by H. Bosnians, the French 
version of the same year in 1935 by G. Sarton. A modern English translation 
has been published by Vera Sanford in D. E. Smith’s Source Book o f 
Mathematics ( 45).

NOTE. The Persian astronomer Al-Kashi, who lived for a while at the court 
of Ulugh Bey at Samarkand, and died in 1429, worked freely with decimal frac
tions. See D .G . A l-K aSi K lju c  A rifm etik i, Traktat oh Okru&nosti, translated and 
ed. by B. A. Rozenfel’d (Moscow 1956), 566 pp., especially 6. 62, where, in 
the “Key to Arithmetic” , is shown how to multiply 14.3 into 25.07, answer 
358.501. —  According to Y. Mikami, The Development of Mathematics in  
China and Japan, (Abh. zur Gesch. d. math. Wissensch. X X X ), Leipzig 1913, 
p. 26, Yang Hui (second half 13th century) showed that 24.68 x 36.56 =  
902 . 308 . .

(16) The D utch text o f the 1585 edition has been reproduced in fascimile in De Thiende 
de Simon Stevin. Facsimile de l ’édition originale Plantinienne de 1 j 8j . Avec une introduction par
H . Bosmans, Ed. de laSoc. des Bibliophiles Anversois N r 38, Anvers et la Haye, 1924, 
41 -)- 36 +  (1) pp. The French text o f  the edition o f 1585 o f L a  Pratique d’Arithmétique 
is reproduced in facsimile in G. Sarton I.e. 2) pp. 230-244.

The Sanford translation can be found on pp. 20-34 o f D . E. Smith, Source Book o f 
Mathematics, New York-London, 1929.
Here are some other publications in which De Thiende is discussed: H. Bosmans, La  
Thiende de Simon Stevin, Revue des Questions Scientifiques, Louvain 77 (1920), pp. 109- 
139; M. van Haaften, De Thiende van Stevin, De Verzekeringsbode, 4 Dec. 1920, pp. 73- 
77; V. Sanford, The Disme of Simon Stevin, Mathematics Teacher, New York, 14 (1921), pp. 
321-333 ; F. Cajori I.e.*) pp. 154-156; R. Depau, Simon Stevin, Bruxelles, 1942, pp. 58-70;
E . J . D ijksterhuis, Simon Stevin, ’s Gravenhage, 1943, pp. 65-69.
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Leerende door onghehoorde lichricheyt 

allen rekeningen onderden Meníchen 
noodich vallende, aiveerdighendoor 
heele ghetalen fonder ghebrokenen.

B e [ehr even door S i m o n  S t e v i n  

van Brugghe.

T o t  L E Y D E N ,

By ChriiloiFel Plantijn.
M.  D.  L X X X V .
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D IM E

THE ART OF TENTHS

or

Decimal Arithmetic,
Teaching how to perform all computations 

whatsoever by whole numbers without 
fractions, by the four principles of 
common arithmetic, namely: addition, 

subtraction, multiplication, and 
division.

Invented by the excellent mathematician, 

SIM ON STEVIN.

Published in English with some additions 

by

Robert Norton, Gentleman.

Imprinted at London by S.S. for Hugh 
Astley, and are to be sold at his 

shop at St. Magnus’ Comer. 1608.1)

1) This English translation of DeThiende was prepared by Richard N orton  and published 
in 1608; for the title see footnote 18) o f the Introduction. The booklet contains a literai 
translation, almost certainly from  the French version, w ith some additions : a) a short 
preface “ to the courteous reader” , b) a table for the conversion of sexagesimal fractions 
into decimal ones, and c) a short exposition on integers, how to write them, to  perform  
the main species and to  w ork with the rule o f three. This exposition is taken from  Ste
vin’s U Arithmétique and we deal with it in the proper place. In  using N orton’s transla
tion we have modernized the spelling and corrected some misprints.

The translator, Richard N orton, was the son of the British lawyer and poet Thomas 
N orton (1532-1584) and a nephew o f Archbishop Cranmer. The father is remembered 
as the co-author o f  what is said to  be the first English tragedy in blank verse, Gorboduc 
(acted in 1561) and as a translator o f  psalms and o f Calvin’s Institutes. The son, according 
to  the Dictionary of National Biography 41 (1895), was an engineer and gunner in the 
Royal service, became engineer o f the Tower o f London in 1627 and died in 1635. He 
wrote several texts on mathematics and artillery, supplied tables o f interest to  the 1628 
edition o f Robert Recorde’s Grounde of A r ts  and seems to have been the author o f the 
verses signed R o: N orton, printed at the beginning o f Captain John  Smith’s Generali 
historie of Virginia, Nerv England and the Summer Isles, London, 1624.

O n N orton see also E. J. R. Taylor, The Mathematical Practitioners of Tudor and Stuart 
England. Cambridge, Un. Press 1954, X I +  442 pp.

N orton calls Stevin’s method both Dime and The A r t  of Tenths in the title, but in the 
text only uses the term Dime.

We reproduce this translation o f D e Thiende through the courtesy of the H oughton 
Library o f Harvard University, Cambridge, Mass.



d e n  s t e r r e k y c k e r s , 
L a n  d t  m e t è r s ,
T  apijtmeterSjWij nm eters,Licliaem m e- 
tcrs int ghem eene, M  untmeefters, ende  
allen C ooplieden , wenfcht S i m o n  
S t e v i n  Gheluck.

E m  a  n D  T  anfiende de 
cleenheyt defes boucx3 ende 

T O I & die verghelijckende met de 
Grootheyt ’van ulteden mij- 

neE. H e e r e n  ande vvelcke het toe- 
gheeyghcnt wort, fa i byghevalle uytfodani- 
ghs onevenheydt ons voornemen ongefcbiff 
a c h te n  ; Maerfoo hy de E v e re d e n h e y d t 
infiel, vvelcke is ghebjck. defies ‘Pom
piers Weynicbeyt, tot dier ¿Menfichelic- 
ker Cranckhsyt,  alfioo defiesgroote N ut- 
baerheden, tot dier hooghe Verfianden3 fa i 
hem bevinden de uyterfie Palen met maí-Term¡n„. 
candsren vergheleecken te hebben3 vvek- 
ke naer alle Everedenheyts verkeeringe dae 
niet en lijden:‘De derde dan tot de vierde.
Maer wdt fa i dit Voorgheßelde doch fijn? 
eenen vvonderltcken diepfinnighen Vondñ

A z Neen
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THE PREFACE OF SIMON STEVIN.
To Astronomers, Land-meters, Measurers o f Tapestry, Gaugers, 

Stereometers in general, Money-Masters, and to all 
Merchants, SIM ON STEVIN wishes health.

Many, seeing the smallness o f this book and considering your worthiness, 
to whom it is dedicated, may perchance esteem this our conceit absurd. But i f  
the proportion be considered, the small quantity hereof compared to human 
imbecility, and the great utility unto high and ingenious intendments, it will be 
found to have made comparison o f the extreme terms, which permit not any 
conversion o f proportion. But what o f that? Is this an admirable invention?



Neen Voorwaer 3 moer eenen handel foo 
gantfih flecht3 datfe natt Vondts name 
weerdich en isyvantgbelijckjengrofMen- 
fche wel byghevalle eenen grooten Schadt 
vindt3 fonder eenighe confie daer inghelegen 
te fijne3 alfi iß hier oockjoegheghaen : Daer- 
om foo myyemandt orn t'verclaren haerder 
proujfijtebckheydt3 wilde achten Voor eenen 
EyghenloVer mijns verßandts3 by bet hoont 
fonder twijjfel3 ofte in hem noch cirdeel 
noch wetenfchap des onderfcheydts te fijne3 
Van hetflechte buy ten het be fonder3ofte dat 
¡y een benijder is der Ghemeene welvaert: 
Maer tfy daermede hoet wil3 crh diens on
nutte lafler3 en moet défis nut nietghelaten 
fijn. GhelijckL dan een Schipper bygkeValle 
ghevonden hebbende een onbekent Eylandt3 
de Coninchjfioutelickyerclaert alle de cofle- 
lickjpedeVan thenus in hem te hebbe Schco- 
neVrucbte3Goudfbergen3 Luflige Landau- 
wen3etc fonder dat Julcx tot fijns felfs ver- 
hejfing fire cl ¡Alfifille Wy hier Vrymoedich 
fpreken Van défis Vends Groote Nutbaer-
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N o  certainly: for it is so mean as that it scant deserves the name o f an invention, 
for as the countryman by chance sometime finds a great treasure, without any 
use o f skill or cunning, so hath it happened herein. Therefore, i f  any will think 
that I  vaunt m yself o f my knowledge, because o f the explication o f these utilities, 
out o f doubt he shows him self to have neither judgment, understanding, nor 
knowledge, to discern simple things from  ingenious inventions, but he (rather) 
seems envious o f the common benefit; yet howsoever, it were not fi t  to omit the 
benefit hereof for the inconvenience o f such calumny. But as the mariner, having 
by hap found  a certain unknown island, spares not to declare to his Prince 
the riches and profits thereof, as the fair fruits, precious minerals, pleasant 
cham pions2) , etc., and that without imputation o f self-glorification, even so

2) Champion, comp. French “champagne” , field, landscape. Comp.e.g. Deut. X I, 30, author, 
transi, o f 1611: “ the Canaanites which dwell in the campions” .



. J
hey dt y Grootefeg ickj<* Grooter dan ick, 
dimkeyemandt van ulieden y erw eicht fon 
der dat het keeren can tat mijn Eygenroem.

zAngheften dan dat de Stoffe defer y  oor- 
ghefteuder Thiende (diens naemsOirfake de 
yoigende eerjle Bepalinghe yerclarenfal) M»««- 
is GhetalyVviens Daets nutbaerheydtyeder 
yan oheden door de ervaringgenouch beket 
is y fo en y  alt daer afhier níet Veleghefeyt te ..
vvordëyWantifteen Sterrekijcker,^ weet 
dat deWerelt door des SterreconUs Re- Supputa 
keningé, als Maeckende Oirfaecke der con-fi”n°mi- 
ßighe verre Sey Lägen (want de verheffing 
des Evenaers ende AfpuntSj leertJy den 
Stierman duer t middel vande Tafel des da- ° ‘‘
gehcfchen fwijckfels der Sonnen¿ Men be- 
fchrijft door hoer der plaetfen ware langden 
ende breeden, oockjkr fclvcr veranderinge 
opyder Streecke3&c.)een prieel der wellu- 
ßicheydtgeworden is3 overvloedich tot ve
leplaetjen3van dies het Eertrijck daer noch
tans oyt der Natoeren niet voortbrenghen 
en can. Moer want iêlden beioetenion-

A 3 der



393

shall we speak freely o f the great use o f this invention; 1 call it great, being 
greater than any o f you expect to come from  me. Seeing then that the 
matter o f this D im e (the cause o f the name whereof shall be declared by 
the first definition follow ing) is number, the use and effects o f which your
selves shall sufficiently witness by your continual experiences, therefore it 
were not necessary to use many words thereof, for the astrologer knows that the 
world is become by computation astronomical (seeing it teaches the pilot the 
elevation o f the equator and o f the pole, by means o f the declination o f the sun, 
to describe the true longitudes, latitudes, situations and distances o f places, etc.) 
a paradise, abounding in some places with such things as the earth cannot bring

1



6
der beiùereny fo en is hen oock. de moeye- 
Uckfeytfodamgher rekeningen niet verbor- 
ghen3door de lafltghe Memcbvuldigbingben 
endefDeeünghenydieder rijfen uyt de tjeßich 

frogrtf. deelige voortganck der Tioogskens3 die ge- 
noet worden G radus,Minuta, Secunda, 
Tertia,etc.Maer iß een LandtmeterJjem is 
beket de groote weldoet ¡die de Werelt ont- 

fangt uyt fijne Confie3 door de welcke y  eie 
fwaricbede ende tvvifiengefchouwet wor
de 3 die om des Landt s onbekende inhout on
der de Menfchen daghelijcx rijfen f  oude.He*- 
neyen dit fo  en fijn hem oock.met verholen 
(moornameück.den gene die yan ftdcx Veel 
te doen voit) de verdriètigbe Menichvuldi- 
gmgen diederfpruyten3uyt de Tlpede^ Vce- 
ten3 ende dickiaei ‘Duymen onder malean
deren3 welcke niet alleene mocydicktenfijn3 
majer ( hoe wel nochtans het meten ende 
dander Voorgaende rechtgedaen (ijn) dick? 
mael oirfaecfyan dvvaünghe3ftreckende tot 
groote fchade yan defen o f dien 3 oock. tot 
yerderfnis y  andegoede Mare des Meters:
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forth in other. But as the sweet is never without the sour, so the travail in such 
computations cannot be unto him hidden, namely in the busy multiplications and 
divisions which proceed o f the 60th  progression o f degrees, minutes, seconds, 
thirds, etc.' A n d  the surveyor or land-meter knows what great benefit the world 
receives from  his science, by which many dissensions and difficulties are avoided 
which otherwise would arise by reason o f the unknown capacity o f land; besides, 
he is not ignorant (especially whose business and employment is great) o f the 
troublesome multiplications o f rods, feet, and oftentimes o f inches, the one 
by the other, which not only molests, but also often (though he be very well 
experienced) causes error, tending to the damage o f both parties, as also to the 
discredit o f landmeter or surveyor, and so for the money-masters, merchants, and

t



Ende aîfo met de Mmtmeeßers3 Coopheden 
endeyegelickjntfijne :maerfo Vele die weer- 
diger3 ende de vvege om dacer toe te commen 
moeyelicker fijn3 Joo veel te meerder is défi 
Groote OntdeSle t h i e n d e ,  welche 
alle die fvvaricheden gantfcb te nederleght. 
Moer boel Sy leert ( op dat ickjmet ee vvoort 
VeleJèggbe)  alle rekeninghen die onder de 
Menfchen noodich vallen3afveerdigèfonder 
gebroken getaden : Inder Vougen dat ÜerTel- 
conflens vier eer fieflechte beghinfelen3 die
nten noemt Vergaderen3Aftreck¿n3 Menich- 
vuldighen3enae Dcelcnynet beelegetalen tot 
defengenomh doen: Dergelijcke lichticheyt 
oockyeroirfaeckende3 dengenen diedeleg- 
pemingegebmycken3fo bier naer opentlick. 
blijckenJal: Nu o f bier duerghewonnen fa i 
worden decoßehcken oncoopebcken T'tjti O f 
hier dcter behouden fed worde igene ander- 
fins dickrnael verloren fotcdegaeni O f hier 
duergeweert fai worden Moeyte3Dvvalin- 
ghe3 Twifl3Schade3 ende ander Ongevallen 
defegemeenelickyolgende3datflelle kkgeer-

A 4 ne
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each one in his business. Therefore how much they are more worthy, and the 
means to attain them the more laborious, so much the greater and better is this 
Dime, taking away those difficulties. But how? It teaches ( to speak in a word)  
the easy performance o f all reckonings, computations, & accounts, without broken 
numbers, which can happen in man’s business, in such sort as that the four 
principles o f arithmetic, namely addition, subtraction, multiplication, & division, 
by whole numbers may satisfy these effects, affording the like facility unto those 
that use counters. N ow  i f  by those means we gain the time which is precious, 
i f  hereby that be saved which otherwise should be lost, i f  so the pains, contro
versy, error, damage, and other inconveniences commonly happening therein be



ne tot ulieden dvrdeele. Angdende my ye- 
mandtfegghen mochte, dat vele ftecken int 
eerfie außen dickiaei bejondergelaten ¿moer 
alfmenfe int vverckjwilf t  ellen,fo en canmen 
doer mede niet uytrechten,endeghelij5Í met 
de Vonden der TZoerfouckers dtckyvils toe-
gaet, vvelcke int cleenegoedtfijn, moer int 
groote en drngenßy met.Dien verantwoor
den vvy alfulckjwijjfel hiergeenßns te we- 
 fen, overmidts het int groote , dat is inde
faecke felver, nu dagelijcx metter Doetghe- 
nouch verfocht wort, te weten door ver- 
fcheyden ervare Landmeters alhier in Hol
landi, die vvy dat verclaert hebben, vvelcke
(verlatende tgheneJy tot verlichtinghe van 
dien daer toe gevonden hadden,elckjiaer fijn  
maniere) ditgebruycken tot hun groote ver- 
nouginge,ende met fidcken vruchten, ais de 
Nature w ij ft daer uyt nootfaeckelicken te 
moeten Volghen: Tfelvefalyeghehckenvan 
ulieden mijne E. h  e  e r e n  wedervare, 
die doen füllen ais jÿüeén.Vaert daerentuf 
fchen wel,ende daer naer niet qualick.

CORT
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eased, or taken away, then I  leave it willingly unto your judgm ent to be censured; 
and for that, that some may say that certain inventions at the first seem good, 
which when they come to be practised effect nothing o f worth, as it often happens 
to the searchers o f strong moving  3) , which seem good in small proofs and models, 
when in great, or coming to the effect, they are not worth a button: whereto 
we answer that herein is no such doubt, for experience daily shows the same, 
namely by the practice o f divers expert land-meters o f Holland  4) , unto whom we 
have shown it, who (laying aside that which each o f them had, according to his 
own manner, invented to lessen their pains in their computations)  do use the 
same to their great contentment, and by such fru it as the nature o f it  witnesses 
the due effect necessarily follows. The like shall also happen to each o f yourselves 
using the same as they do. Meanwhile live in all felicity.

3) This is a translation o f the D utch “ roersouckers” , after Stevin’s French version: 
“ chercheurs de fort mouvements” . I t  probably stands for people who start moving things, 
take initiative, comp, the archaic D utch expressions “ roermaker” , “ roerstichter”  (in
form ation from  Prof. D r. C. G. N . De -Vooys). The D utch has “ vonden der roer
souckers” , where “ vonden”  stands for “ findings, inventions” , and the whole expression 
for something like “widely proclaimed innovations” . I

4) Such “expert land-meters”  may have been D ou and Sems, see the Introduction, 
pp. 379, 382.

/



C O R T B E G R Y P .
E T h i e n d e  heefi: twee 

'deelen  , Bepalinghen ende 
W erckinghe. In t eerfte deel 

i fai door d’eerfte Bepalinghe 
verclaert worde wat T h ie n d e  

fy, door de tweede wat B e g h i n , door de 
derde wat Eerfte, T'toeede, & c. door de 
vierde wat Thiendetal beteeckent.

D e Werckinghe fai door vier Voorftellea 
leeren der Thiendetalens Vergadering, A f-  
trecking, Menichvuldiging, ende Deeling; 
wiens ooghenfchijnelicke oirden deie T a 
fel anwijft aldus :

(  Thiende. 
'Bepaling, ais \ Beghin.
Vf at dat f f .  } Eerfte Tweede,

! &c.
D e t h i e n d e  th ie n d e ta l .
beeft tV?ee deelen. .

V  etching, (Vergadering.
die is der J J f™ k jn g .
Thiendetales

\Deeltng.
By t ’voorgaende lal noch gevoucht- wor

den een A n h ä n g s e l ,  wijfende des 
Thiendens ghebruyck door fomroighe 
exempelen der Saecken.

A $ H E T

M enichvuldmm.O
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TH E ARGUM ENT.
THE DIME has two parts, that is Definitions & Operations. By the first defini

tion is declared what Dime is, by the second, third, and fourth what commen
cement, prime, second, etc. and dime numbers are. The operation is declared by 
four propositions: the addition, subtraction, multiplication, and division of dime 
numbers. The order whereof may be successively represented by this Table.

Dime,
Commencement,
Prime, Second, etc. 
Dime number.

Addition,
Subtraction, 
Multiplication, 
Division.

And to the end the premises may the better be explained, there shall be here
unto an A PPEN DIX  adjoined, declaring the use of the Dime in many things 
by certain examples, and also definitions and operations, to teach such as do 
not already know the use and practice of numeration, and the four principles of 
common arithmetic in whole numbers, namely addition, subtraction, multipli-

THE DIME has two parts

Definitions, 
as what is

Operations or 
Practice o f the



i o  S . S t e v i n s

H E T  E E R S T E ,  D E E L

D E R  T  H I E N D E  V A N D E  
B e p a l i n g  h  e n .

I. B E P A L I N  G H  E.

T  h i e n d e  ú  eefpeciederTelco?ißen3 
door de vvelcke men alle rekeninghen onder 
den ¿Menfcbe noodicb Vallende¿fveerdicht 
door keele ghctalen 3 fonder ghebrokgnen3 
gheVonden uyt de tbiende Voortgancbe-  
fiaende Inde cijferletteren daer eemchghe- 
tddoorbcfcbreven wort.

V e r c l a r i n g h e ,

H E t  fy ecn ghetal van Duyft een h o n d ert 
ende elf, beichteven m et ciifferletreren aldus 
l í 1 1 ,  inde wclcke b lijf t, da te lcke  i ,  he tth iende  

deel is van fijn naeft voorgaende. A libo oock  in  
¿ 3 7 8  elcke een vande 8 , is het th iendedeel van 
elcke een der 7 , ende alfoo in  allen anderen: M aer 
w an t het voughelick is, d a t de faecken daerm en a f  
ipreecken wil, nam en hebben, ende d a td e iè  m a
niere Van rekeninghe ghevonden  is u y td ’a n m c ro  
k in g h ev an  aliulcken thienden voortganck , ja 

w eicn tlick  in thiende voortganck b eftae t, ais in t 
volghende claerlick blijeken fa i ,  loo  noem en w y
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cation, & division, together with the Golden Rule, sufficient to instruct the most 
ignorant in the usual practice of this art of Dimè or decimal arithmetic.

TH E FIRST PART. 

O f the Definitions of the Dimes.

THE FIRST D EFIN IT IO N

D ime is a kind o f arithmetic, invented by the tenth progression, consisting in 
characters o f ciphers, whereby a certain number is described and by which also 
all accounts which happen in human affairs are dispatched by whole numbers, 
without fractions or broken numbers.

Explication

Let the certain number be one thousand one hundred and eleven, described by 
the characters o f ciphers thus l i l i ,  in which it appears that each 1 is the 10 th 
part of his precedent character 1; likewise in 2378 each unity of 8  is the tenth 
of each unity of 7, and so of all the others. But because it is convenient that the 
things whereof we would speak have names, and that this manner of computation



T  H I E N  0 E .  I I

den handel van dien cyghemlick ende bequamc- 
lick , de T  h i e n d e. Door de Telve worden alíe 
rekeninghen ons ontmoetende volbrocht met be- 
iöndere lichticheyt door heeleghetalcn fonder ge- 
brokenen als hier naer opentlick beweren fai 
worden.

I I .  B E P A L I N G H E .

Alle voorgefielde heelghetalyioemen-wy 
B e g h i n ,  fijn teeckenisfoocLmcb ©•

V e r c l a r i n g h e .

A L s  byghelijckenis eenich lieel ghegheven  
ghetal van driehondert vierentfellich, wy 
noemen c driehonderc vierentieftich B e  g  h  i  n -  

s e l e n ,  die aldus befchrijvende 364(0). Ende 
alfoo met allen anderen dier gheli jeken.

I I I .  B E P A L I N G H E .

Endeekkjbiendedeelvande eenheyt des 
B e g h i n  s ,  noemen vvy E e r s t e ,  
fijn teecken is ©; Ende elckjhiendedeelyun
de eenheyt der Eerßejicemevvy T w e e -  
D  E ,  fijn teecken is Ende foo voort eltk. 
tbiendedeel der eenheyt van fijn voorgaen- 
de3 altijt in d’oirden een meer.

V E R-
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is found by the consideration of such tenth or dime progression, that is that it 
consists therein entirely, as shall hereafter appear, we call this treatise fitly by the 
name of Dime, whereby all accounts happening in the affairs of man may be 
wrought and effected without fractions or broken numbers, as hereafter appears.

THE SECOND D EFIN IT IO N  .

Every number propounded is called COM M ENCEM ENT, whose sign is thus (o).

Explication

By example, a certain number is propounded of three hundred sixty-four: we 
call them the 364 commencements, described thus 364(5), and so of all other like.

THE TH IRD  D EFIN ITIO N

A nd  each tenth part o f the unity o f. the COM MENCEMENT we call the 
PRIME, whose sign is thus (7), and each tenth part o f the unity o f the prime we 
call the SECOND, whose sign is @ , and so o f the other: each tenth part o f 
the unity o f the precedent sign, always in order one further.



>2 S.  S t Ev i n s

V e r c l a r i n g h e .

A L s  3 ©  7  @  f ,3 ) 9  © .d a tis  te feggen j  E<r- 
jîf» , 7  TVeeeden, $ Derden, 9  Vierden, ende 

foo m ochtm en oneyndelick voortgaen. M aêr ona 
van hare w eerde te /ègghen , foo is kennelick  dae 
naer luyt defer Bepalinge, de voornoem de gheta- 
lendoen  7775. i 0o o > 100 .0 0 ’ tfam en I J 0 .¿ -  
A lfoaoock  8©  9 ©  3©  7(3), fijn w eert 8 
— ■■■, da t is t’iam en 8 ~9-3-7-- ende Í0 0  m et allenJ O Q © *  I O O O

anderen dier ghelijcke. Het is oock te anmereken, 
dat w yinde T h i e n d e  nerghensgebroken ge- 
talen en ghebruyeken: O ock  dat het ghetal vande 
menichvuldicheytder Tceckenen. uytghenomen 
© .num m erm eer boven de 9 encom t. By exem
pel, wy en fchrijven niet 7 ®  11 @  maer in diens 
plaetfe 8 0  z@ , want iÿ loo veel w een fijn.

I H I .  B E P A L I N G H E .

De ghetalen der voorgaender tweeder 
ende der der bepdinghe, noemen vvy int ge
meen T h i e n d e t a l e n .

E y n d s  d e r  b e p a l i n c h e n .



407

Explication

A s 3 ® 7 © 5 ® 9 @ ,  that is to say: 3 primes, 1 seconds, 5 thirds, 9 fourths, 
and so proceeding infinitely, but to speak of their value, you may note that accord

ing to this definition the said numbers are A  X  _® _  together and

likewise 8 ® 9 ® 3 © 7 ® a r e  worth 8 ,^ ,  j l ,  ^  together 8 ^ 0, and so of

other like. Also you may understand that in this dime we use no fractions, and 
that the multitude of signs, except © ,  never exceed 9 , as for example not 
7  ®  12  © , but in their place 8  ®  2 © , for they value as much.

THE FOURTH DEFINITION

The numbers of the second and third definitions beforegoing are generally 
called DIME NUMBERS.

The End of the Definitions



T h i e n d e . I J

H E T  A N D E R  D E E L  

d e r  T h i e n d e  v a n d e

W e r c k j n c h e .

I. V O O R S T E L  V A N D E  
V b r g a d e r i n g h e .

WefendegbegevenThiendetalen te ver
gaderen: hare Somme te vinden.

T’ G h e g h e v b n .  H et fi ja drieoirdens van 
Thicndccalen, w elckereei$e 27 ©  8 (0 4 (§) 
7 ’.'} , de tw eede, 37-®<> ( b 7 &  S &  » de'derde, 
S 7 5  @ 7  CO 8 0  2 Q> ,  T ’ b e g h e e r d e .  W y  

moeten haer Som m e vinden .  W e r c k i n g .  

M en ial degheghevcn ghe- /*  (i) ß  Ci)
talen in oirden ftellen ais 2 7 8 4 7
hier neven, die vergaderen- ,
denaerdeghem cene manie 8 7 / 7 8 2  
re der vergaderinghc van
heelegetalcn aldus: 9 4  1 Î 0  4
C om t in Som m e (door het 1 . problème oniêr 
Franfcher Arith.) 9 4 1 5 0 4  dat fijn (fw clck  de 
teeckencn boven de ghetalen ftaende, anwijfenj 
9 4 i @  3 ©  o @  4  Q). Ick i^ g h c  de fèlve te weien 
de ware beghcerde Som me. B e  w  y  s .  D e ghege- 
vcn 2 7 ®  8 00 4  @  7 Q), doen (door de y .  bepa
ling) ï 7 & t t 5 » Toöö, maecké t’famen 2 7 7 ® ^  
Ende door de ièlve reden füllen de 57 (?) C (i) 7 0  
j ( 3 . i  wcerdich fijn Ende de 8 7 / @ 7  CO

8 @
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THE SECOND PART OF THE DIME. 
Of the Operation or Practice.

THE FIRST PROPOSITION: OF A D D IT IO N

D ime numbers being given, how to add them to find  their sum.

THE EXPLICATION PROPOUNDED: There are 3 orders of dime numbers 
given, of which the first 27 @ , 8  Q ,  4 © , 7 @ , the second 37 © ,  6  © , 7 © , 
5 ® , the third 875 @ , 7 ® , 8  © , 2 © .
THE EXPLICATION REQUIRED: W e must find their total sum.

numbers do show) 941 ©  5 ©  0 ©  4 © .  I say they are the sum required. 
Demonstration: The 2 7 ® 8 © 4 © 7 ®  given make by the 3 rd definition

before 27, _ L ,  together 2 7 ^  and by the same reason the 37 @  6 ©

7 ©  5 ®  shall make 37 ~ - Q and the 875 ©  7 ®  8 ©  2 ©  will make 875 ,

CONSTRUCTION ®  ©  ©  d )
The numbers given must be placed in order as 

here adjoining, adding them in the vulgar manner 
of adding of whole numbers in this manner. The sum 
(by the first problem of our French Arithmetic 5 )) is 
941304, which are (that which the signs above the

2 7 8 4 7
3 7 6  7 5

8  7 5 7 8 2

9  4 1 3 0 4

5) U Arithmétique (1585) Work V p. 81.



14 S.  S T E V I N S
8  (i) 2 @  fulleri il oen 8 7  í welcke ¿Irie ghe- 
talcn ais 1 7 ^  5 7 7 7 7 7  « 7 5  r á ró »  m aecken 
t’famen (door het io . problèm e oniér Franfcher 
A rith .) 9 4 1  . M acríoo  ved is oock weerdich
de íom nie 941 ©  3 (i) o (2 - 4  Q ,het is dan de ware 
íbm m c.tV elek  wy bcwijfen mocften. B e s l  v<v t .  
V e len d e  dan ghegheven Thiendetalen te verga
d e re n ,wy hebben haeríom m eghevonden  fo o w y  
voorghcnom en hadden te doen.O

M E R C K T .

SO  o i-ide ghegheven Thiendetalen eenicb der na- 
tuetiicke oirdeit ghebr aeche, men fit I ftjn  p'aetfi 

rollen met datghebreechende. 'Laet by exempel de ge- 
¿heven Thiendetalen ft jn  8 @  5 ®  6 (2, , ende 5 ©  
7  i$ , in W'elchjaetfteghebreeñ bet Tbien-
detai der oirden (i,\ men fiai in fijn plaetfe % c 6
fielten o (ij, nemende dan ais voor ghege- e o  -
ren Thiendetal 5 ©  o  ©  7  (2 die verga- — ------- ~
derende ais voor en, in defer roughen: 1 3 6 3

P it vermaenfil oochjlienetot de drie volgende voor- 
fielle, al toaermê alt ij t d'oirden der gcbreecker.der Thien- 
detftlen vervullen moet,gelijck* in dit exempelgedaen is.

II. V O O R S T E L  V A N D E
A F T  ¡R. E C K  I N  G H  E .

riefendeghegheven thiendetal daermen 
aftreSl3 ends Thiendetal a f te trecken : De 
*T$eße te vinden.

T’ge-
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which three numbers make by common addition of vulgar arithmetic 941 .

But so much is the sum 941 @  5 ®  0 @  4 therefore it is the true sum to 
be demonstrated. Conclusion: Then dime numbers being given to be added, we 
have found their sum, which is the thing required.

N O TE that if in the number given there want some signs of their natural 
order, the place of the defectant shall be filled. As, for example, let the numbers 
given be 8 (5) 5 ®  6 ©  and 5 ©  7 ® , in which ®  ®  ©
the latter wanted the sign of ® ;  in the place thereof 8  5 6
shall 0 ®  be put. Take then for that latter number 5 0 7
given 5 ©  0 ®  7 © , adding them in this sort. --------------------

1 3  6  3
This advertisement shall also serve in the three following propositions, wherein 

the order of the defailing figures must be supplied, as was done in the
former example.

THE SECOND PROPOSITION: O F SUBTRACTION

A  dime number being given to subtract, another less dime number given: out 
of the same to find their rest.

\



T h i e n d e . i j

T’G h  e  g  h  è V  e  N.  Hcciy Thiendetal daer- 
men aftred 2 3 7 © J © 7 @ 8 (3) ,  ende 

Thiendetal a f  te trecken. 5 9 ©  7 .®  4(?) 9 Qj - 
T b e g h e e r d e .  W ym oetéhaerR efte vinden. 
W e r c k i n g .  M en fai de ghegheven T hien
detalen in  oirden Rellen als hier 
neven, aftreckende naer de ghe- © ® @ 0 )  
meene maniere der Aftreckihge M  7 1 7. 8 
van heeleghetalen aldus: J 9 7 4 9

Reft (Hoor het z. Proble- 8
m e oniêr Franicher Arith. )
1 7 7 8 z 9 , dat fijn (twelck dé teeckeñen boven de 
ghetalenftaendeanwijièn) 1 7 7 ©  8 ® 2 @ 9 d'- 
lek  iègghe de felve te weien de bégheerde Refte. 
B e  w  v s . D e ghegheven z  3 7 ® 5 ® 7 © 8 ©  
doen (door de 3'. Bepalinge) z 3 7 d .  _Z_ ,
maecken rfamen Z 3 7 ~ i ;  Ende door de ielve 
reden füllen de J 9 ® 7 ® 4 @ 9 ( 2 )  wecrdich fijn 
ï9 'T o^ >  w elckeghetrocken van Z37 reft 
(door het 11«. Probleme onièr Franicher Arith.) 
177 Maer io  veel is oock weerdich de voor
noemde refte 177 ©  8 ®  z @  9 Q), het is dan de 
ware R efte, twelck wy bewijièn m oeften. B e -  
s l v y t .  W eiènde dan ghegheven Thiendetal 
daermen aftred,ende Thiendetal a f te trecken, wy 
hebben haer Refte ghe vonden, ais voorghenomen  
was ghedacn te worden.

III. V OO R-
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EXPLICA TION  PROPOUNDED: Be the numbers given 237 ©  5 ®  7 ©  8 ©  
& 5 9 ® 7 © 3 © 9 ® .  TH E EXPLICATION REQUIRED: To find their rest.

CONSTRUCTION: The numbers given shall be ®  ©  ©  ©
placed in this sort, subtracting according to vulgar 2 3 7 5 7 8
manner of subtraction of whole numbers, thus. -------------------------- :—

5 9 7 3 9

1 7 7 8 3 9

T he rest is 177839, which values as the signs over them do denote 
177 @ 8 ® 3 © 9 ® .  I affirm  the same to be the rest required. 

Demonstration: the 237 ©  5 ®  7 ©  8  ©  make (by the third definition of
this D im e) 237 J L ,  together 2 3 7 ,  and by the same reason the

5 9 © 7 © 3 © 9 ®  value 59—^  , which subtracted from 237 , there rests

177 , but so much doth 177 ©  8  ®  3 ©  9 ©  value; that is then the true rest

which should be made manifest. CONCLUSION: a dime being given, to sub
tract it out o f another dime number, and to know the rest, which we have found.



lé  S. 5 T  E V I  N  S

n i .  V O O R S T E L  V A N D E
M E N  I C  H  V  V  L C  I  c H  I N  G H  E .

Wefende ghegheven Thiendetal te ¿Me
nichvuldighen, ende Thiendetal ¿Menich- 
Vtdder: haer ZJy  tbr eng te vinden.
» p  G h e g h e v e n .  H et Cy Thiendetal te M e-  

*  nichvuldighen 31 ©  5 ©  7 0 ,  ende het 
ThiendetalM enichvulder 8 9  ©  4  © 6 @ . T b e -  
G H i E R D E .  Wy moeten haer Vyrbreng vinden. 
W t  R c  K 1 n G.Men fai
de gegevé getale in oir- ©CD (E'
den Hellen ais hier nevé, 3 1 5 7
Menichvuldiger.de naer 8 9 4 6
degem eene maniere van 1 9 3 4 1
M enichvuldighen met 1 3 0 1 8
heele ghetalen aldus : 2 9 3 1 3
Ghee/t Vytbreng ( door 2 6 0 3 6  
het 3*. Prob, onfer Fran. 2 o t 3 7 i 1 V  
Arith.) 29137122:  N u  @ © 0 0 ©
om  te weten wat dit lijn,
m en fai vergaderen beydc de laetfte gegeven teec- 
kenen, w ekker een is 0 ,  ende het ander oock  
maecken tiamen © ,w aeru yt men bcfluyten fai, 
dát de laetfte cijffer des Vytbrengs is © ,  welcke 
bekent wetende fo o  fíjn oock Com haer volghcnde 
oirden) openbaer alle dander, Inder voughen dat 
X 91 3 © 7 © i @ i O )  1 © »  fijn hetbeghcerde  
Vytbreng. B e w y s ,  H et ghegheven Thiendetal 
tc menichvuldighen 32 ©  5 0 7 0 ,  doet (a is

blijft
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THE THIRD PROPOSITION: OF MULTIPLICATION

A  dime number being given to be multiplied, and a multiplicator given: to 
find  their product.

T H E  EXPLICA TION  PROPOUNDED: Be the number to be multiplied 
32 ©  5 ®  7 © ,  and the multiplicator 89 ©  4 ®  6  @ .

TH E EXPLICATION REQUIRED: To find the product. CONSTRUCTION: 
T he given numbers are to be placed as here
is shown, multiplying according to the vulgar ®  ®  @
manner of multiplication by whole numbers, 3 2 5 7
in  this manner, giving the product 29137122. 8  9 4 6
N ow  to know how much they value, join the ---------------------------
two last signs together as the one ©  and the 1 9  5 4  2
other ©  also, which together make © , and say 1 3 0  2 8
that the last sign of the product shall be © ,  2 9 3 1 3
which being known, all the rest are also known 2 6  0 5 6
by their continued order. So that the product -----------------------------------------
required is 2913 ® 7 ® 1 © 2 © 2 ® .  2 9 1 3 7 1 2 2

® ® © ® ®
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blijft door de derde Bepaling) 3 2 - ^ - 7 ^ ,  maec- 
ken tiàmen 32 ~ 7- ;  Ende door de íelve reden 
blijft den M enichvúlder 8 9 © 4 ®  6 © ,  weer
d ich te fijne 89 met defelve vermenichvul-
dicht de voornoemde 32 ~ z >  gheeft Vytbreng 
(doorhet 12'. problème onler Franicher Arith.) 
2913 ioo  'sô  > ^ aer iô °  veel is oock weerdich den  
voornoemden Vytbreng 2 9 1  3 ®  7 ©  i @  2 ©
2 © , hecis dan den waren Vytbreng; Twelck wy 
bewij (en moeiten. M aerom nu tebcthoonen de 
reden waerom ©  vermenichvuldicht door © ,  
gheeft Vytbreng (welck de ibm m e der ghetalen 
is) ® . Waerom ©  met © , geefc Vytbreng (g),ende 
waerom © m e t (S) gheeft Q;, etc. iôo laet ons ne
men ~  ende (welcke door de derde Bepalin- 
ghe fijn 2 ®  3 ® )  hare Vytbreng is 7 — , w elc
ke door de voornoem de derde Bcpalinge fijn 
Vermenichvuldighende dan ®  met © ,  den Vyt
breng fijn ( 3) .  B E s L v  v  t .  W eiènde dan gegeven 
Thiendetal te M enichvuldighen, ende Thiendetal 
M enichvulder, wy hebben haren Vytbreng ghe- 
vonden; als voorghenomen was gedacn te worden.

M E R C K T .  @ 0 ®

SO o he t laetße teecken des * ? % _
Thiendetals te Menichvuldi- 5 4  3 -

g: ende Menichvulders ongeltjckL. 1 i  1 1
Waren,ais by exempel deen 3 ©  1 3 9 °
7 0 S  0 , dander 5 ®  4 © ;  2 0 4 1 2
Men fai dsen als vooreti, ends de ©  ®  0  ®  <§) 
gheßeltheyt der, letteren vande 
Werckjnghefal fooiamch ftjn: R I I I I .
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DEM ONSTRATION: The number given to be multiplied, 32 @  5 ®  7 ©  (as

appears by the third definition of this D im e), together 3 2 ^ ;  and by the

same reason the multiplicator 89 ©  4 0  6  ©  value 8 9 ^  by the same, the said

32 j^m ultip lied  gives the product 2913  . But it also values
2913 ® 7 © 1  © 2 ©  2 © .

It is then the true product, which we were to demonstrate. But to show 
why ©  multiplied by ©  gives the .product © , which is the sum of their numbers, 
also why ©  by ©  produces ® , and why © b y  ©  produces © , etc., let us

take and which (by the third definition of this Dime) are 2 ®  3 © , their

product is , which value by the said third definition 6  © ;  multiplying then

®  by © , the product is ® ,  namely a sign compounded of the sum of the
numbers of the signs given.

CONCLUSION

A dime number to multiply and to be multiplied being given, we have found 
the product, as we ought.

N OTE

I f  the latter sign o f the number to be multiplied be unequal to the latter sign 
o f the multiplicator, as, for example, the one 3 ®  7 ©  8 © , the other 5 ®  4 © , 
they shall be handled as aforesaid, and the disposition thereof shall be thus.

© © ©
3 7 8

5 4 ©

1 5  1 2
1 8  9 0

2 0  4 1 2
© © © © ®



T8  s .  S t  e v i u s

l i l i .  V O O R S T E L  V A N D E  
D e e l i n g h e .

WefendeghegeVen Thiendetal te Deelen y 
endeThiendetalDeeler: Haren Soomenich- 
rnaelte 'vínden.

T G h  e g  h  e v e N.  H etiy  Thiendetal te dee- 
len 3 (S) 4 0  4  0  $ (31 j @  z (ÿ ,  ende deeler 
tJ 0  tí ( i ' .  T h e g h e e r . d e .  Wy moeten haer 

Soom enichm ael vinden. W e r c k i n g .  M en  
iâldegegcvé Thicn- 
detalen declcn (ach- x
terlatende.hner reec- x ^
kenen) naer de ghe- $ 4 & A
m eene m aniere van ^ - x  ^ © ® G . ( D
deelen m et heele 0 . t  % ï  ^ X ^ ^ ^
getalen aldus: f) f i f i  fi fi
G eeftSom enichm ael 0.
(door het vierde Probleme onlèrFranfcher Arith.) 
3 5 8 7 :  N u om te weten wat dit fijn, men fai a f  
trecken het laetfte teeckcn des Deciders, w elck is 

van t’laetfte teecken des Thiendetals te deelen 
(D, reft (T-, voor het teecken der laetfter cijfferletter 
des Soomenichmaels, welcke bekent v.refènde,ibo 
lijn oock (om haer volghende oirdcn) openbacr 
alle dander, incler voughcn dat ; © 5 ® 7 ®  
fíjn den begheerden Soom enichm ael. B e w y s ,  
Hetghegeven Thiendetal 3 ©< 4 (1) 4  0  3 ©  j © ,  
x 0  doet (ais blijdt door de 3e Bepaling) 3 ~
7& Ö  T 5c~o maecken tfamen 3

Ende.
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TH E FOURTH PROPOSITION: OF DIVISION

A  dime number for the dividend and divisor being given: to fin d  the quotient.

EXPLICATION PROPOSED: Let the number for the dividend be 
3 © 4 © 4 © 3 © 5 © 2 ©  and the divisor 9 ®  6  © .

EXPLICATION REQUIRED: To find their quotient.

CONSTRUCTION: The numbers given divided (omitting the signs) according 
to the vulgar manner of dividing of whole numbers, gives the quotient 3587; 
now to know what they value, the latter sign of the divisor ©  must be sub
tracted from the latter sign of the dividend, which is © , rests ©  for the latter 
sign of the latter character of the quotient, which being so known, all the rest 
are also manifest by their continued order, thus 3 ®  5 ©  8 ©  7 ®  are the 
quotient required.

DEM ONSTRATION: The number dividend given 3 ® 4 ® 4 © 3 © 5 © 2 ©  
makes (by the  th ird  defin ition  o f  this D im e) 3, ± ,  J L ,  T̂ ö  ,

together
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Ehdé door de felve reden blijit den Deelder 9 CO 
6  (2) wcerdich te fij ne , door twclckegedeelt 
de voornoemde 3 f o  0 0 0 0  > gheefc Soomenich- 
mael (door her 13. Probleme onfèr Franicher A- 
rith.) 3 . M aerio veelisoock weerdich den/  s  i  o  o »
voornomden Soomenichmael 3 @ 5 &  8 @ 7  (3), 
het is 4fin den waren Soomenichmael, Twelck wy 
be wijlen moeiten. B e s l v ï t .  W eiènde dan ge- 
ghcven Thiendetal te D eelen , endé Thiendetal 
Deéler, wy hebben haren Soomenichmael gevon
den, ais wy vooxghenomen hadden te doen.

I. M E R C K T .

SO  o de teeckjnen des Deelders boogber "toaren dan 
des Tbiendetals te Deelen, men fa i by bet Thiende- 

tai te deelen foa veel o flellen, alfmen to il, ofte alfi 
noodicb v a lt . By exempel 7 (dj fijn  te deelen door 
4 (Î) 5 ic'^fielle neven de 7 ettelicke o aldus 7000, 
dic dcelende ais voorenge- ^  «  
dien is in defir vouge-.Geeft 7 0 0 0 ( 1  7 5 0 ©  
Soomenichmael 1 7 5 0  4 4 4 4
Het ghsbuètt oocl^ altemet dat den Soomenichmael 
mét gheen keelegbetalen en can uytgbefproken 1 Var- 
den,ais 4 (ï),gkeiedt x  x  x  (1 © ® @
door 3 (5 in defir ma- 4  <f> $ $ 00 0  (1 3 3 3
nieren : Altoaer blijft % $ f  %
datier oneynieltcke drien uyt commen¡finden, fonder 
eenichmael evenujt te gberaecken : In (ttlckengbe- 
Valle maebmen fio  naer commen ais de faecke dat 
vooriert, ende bet averfihot verloren laten. W el is toaer

B i  dat
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3 ïooooo’ anc* ^y the same reason the divisor 9  ©  6  ©  v a lu e s ^ ,  by which 

3 t404030502j being divided, gives the quotient 3^ ^  ; but the said quotient values 

3. ®  5 ®  8  ©  7 © , therefore it is the true quotient to be demonstrated.

CONCLUSION: A dime number being given for the dividend and divisor, 
we have found the quotient required.

NOTE: I f  the divisor’s signs be higher than the signs of the dividend, there 
may be as many such ciphers 0 joined to the 3 t
dividend as you will, or many as shall be necessary: 7 0 0 0  ( 1 7 5 0 ©
as for example, 7 ©  are to be divided by 4 © ,  /  4 4 # #
place after the 7 certain 0, thus 7000, dividing them as afore said, and in this 
sort it gives for the quotient 1750 © .

It happens also sometimes that the quotient cattnot be expressed by whole 
numbers, as 4 ®  divided by 3 © i n  f 1 I (1  @ ® @
this sort, whereby appears that there # 0 0 0 0 0 0  ( 1 3 3 3
will infinitely come 3’s, and in such 3 3 3 3
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etc. finden bet volcommen begheerde fijn , mair otis 
voornemen is in defi Thiende te Veerenen met louter 
heele gbetalen, Want Wy opficht hebben imer fghe- 
ne in fMenfchen handel plaets houdt, alWaerméi 
het duyfinße deel van een Mij te , van een Ae s , van 
een Graen ende diergbelijcke, verloren laet; §o t/elf- 
de oock. by den voornaemßen Meters ende Telder s 
d'tckmael onderhouden Wort , in vele rekeninghen 
van grooten belanghe : Ais Ptolemeus ende Ia n 'van

TM<a xueninexberobe, en hebben bare Boogpees T afe-
Srcuum j  a i al ■ n& Chor- len met de uyterße volmaeclheyt met befchreven, 

hoe Veel bet door V eelnam ighe G hetalen doen-Jnu ltm o-  o
m io s nh* lickJtoM  * Reden da t defi onvolmaeclkeyt (anfien -
mt1"’ de dier dinghen Eynde) nutter is dan fiodanigbe

volmaeftheydt.

II. M E R C T .

E Vyttreckingben aller fiecien der "Wortelen
mueghen bier in oock^gbefibien. fy  exempel 

om te vinden den viercanten Wortel van 5 (2) 2 (ï) 
9 ©  ( dienende tot het maecken der Eoogpeez. Ta
felen nacr Ptolomem maniere)  men x
fa i bereken naer de ghemeeneghe- $ z  fj
bruyck^aldm : Ende den Wortel fa i "
fijn  2 (L> 3 © , Want den helft v a n ----------- -—
het laetße teecken des ghegbevens *
is altijt bet laetße teecken des Wortels : Daerom f i o
het laetße gbegbeven teecken oneffen gbetal Ware,

men
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a case you may come so near as the thing requires, omitting the remainder.

I t  is true, that 13 ©  3 ©  3 y  © ,  or 1 3 @ 3 © 3 © 3 j ©  etc. shall be the

perfect quotient required. But our invention in this Dime is to work all by 
whole numbers. Bor seeing that in any affairs men reckon not o f the thousandth 
part o f a mite, es, grain, etc., as the like is also used o f the principal geometricians 
and astronomers in computations o f great consequence, as Ptolemy and Johannes 
Montaregio 6), have not described their tables o f arcs, chords or sines in extreme 
perfection (as possibly they might have done by multinomial numbers), because 
that imperfection (considering the scope and end o f those tables) is more con
venient than such perfection . .

N OTE 2 . The extraction o f all kinds o f roots may also be made by these dime 
numbers; as, for example, to extract the square root o f 5 ©  2 ©  9 © , which is 
performed in the vulgar manner o f extraction in this (
sort, and the root shall be 2 ©  3 © , for the moiety or $ 2 9
half o f the latter sign o f the numbers given is always----------- -------------
the latter sign o f the root; wherefore, i f  the latter sign 2 $
given were o f a number impair, the sign o f the next----------- -------------
following shall be added, and then it shall be a number ¿

*) See the Introduction  to  De Tbiende, esp. footnote 6) and to  the Driehouckhandel. 
Johannes M ontategio, o r Ian van Kuenincxberghe, Iehan de Montroial, is best known 
under his latinized name Iohannes Regiomontanus (1436-1476). This craftsman, human
ist, astronomer and mathematician of Nuremberg, born near Königsberg in Franconia 
(hence his name), influenced the development o f trigonom etry as an independent science 
for more than a century by his tables and his De triangulis omnimodis libri quinqué (first 
published in 1533). The sines, for Regiomontanus as well as for Stevin, were half chords, 
not ratios. O n Regiomontanus see E. Zinner, Leben und Wirken des Johannes Müller von 
Königsberg genannt Regiomontanus, Schriftenreihe zur bayr. Landesgesch. 31, München, 
1938, X III +  294 pp.
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men folder noch een meßvolghende teecken toedoen,  
ende veercken dan ais boven.

lnfghelijcx oock^int Vyttrecken des Teerlincxwor- 
te l ,  daer fa i het laetße teecken des Wortels, altijt het 
derdendeel ftjn  van het laetßeghegheven teecken, ende 
alföo voort in allen anderen/pecten der Parteien.

E y n d e  D f R  T h i e n d e

B í  A  E N -



pair; and then extract the root as before. Likewise in the extraction o f the 
cubic root, the third part o f the latter sign given shall be always the sign o f the  
root; and so o f all other kinds o f roots.

THE END OF THE DIME
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A E N H A N G S E L .

V O O R R E D E N .

A d  e  m  a  e  L vvy hier 
"Vooren de Thiende befchre- 
Ven hebben foo verre ter 
S decken noodicbfchijntj fül

len m  commen tot de ghebruycfvan dien> 
bethoonende door 6 Leden3 hoe alle reke- 
ninghen ter ¿Menfchehcker nootlickheyt 
ontmoetende 3 door haer lichteltcf ende 

flichtelick. connen afgheveerdicht worden 
met keele ghetalen 3 beghinnende eerß (ge- 
lijckjy oocfeerß int werckgeßelt is)  ande 
rekeninghen der Landtmetcrie als volght.

I. L I D T  V A N D E  R E K E N I N -

G H E N D E R  L A N D T M E T E R I E .

M E n fai de roede andcrfins iêgglien te we
ien een B e  g  h  i  n ,  dat i s  i  die defien

de in thien even d eelen } w ekker yder docn fai 
een Eerße, ofte i j g ¿ Daer naer falinen elcke Eer-

fie



427

THE APPENDIX
THE PREFACE

Seeing that we have already described the Dime, we will now come to the 
use thereof, showing by 6 articles how all computations which can happen in 
any man’s business may be easily performed thereby; beginning first to show how  
they are to be put in practice in the casting up o f the content or quantity o f  
land, measured as follows.

TH E FIRST ARTICLE: OF THE COM PUTATIONS OF LAND M ETING. 
Call the perch or rod 7) also commencement, which is 1 (ô), dividing that into

7) The English “ perch” or “ rod” and the D utch “ roede” are both measures o f  area 
and o f length. For information on the precise meaning of the many measures mentioned 
in Stevin’s book one may consult the Oxford Dictionary o f the English language.
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fie  wederom deelen in thien even deelen, welcker 
yder Tijm» fill ende foomen die deelinghen 
cleender begheerr, Too Taimen elcké i (2), noch 
eerimáel deelen in thien even deelen, die elck 
i Q) doen Tullen, ende foo voorc by aldien het 
noqdich viele: Hoc wel foo veel het Landtmcten 
belangt, de deelen in ( i  fijn cleen ghenouch: maer 
tot de fiiecken die nauwer mate begheeren, ais 
Lootdaecken, Lichamen,etc. daer niachmen de Q) 
ghebruycken.

Angaende dat de meeilendeel der Landtmeters 
gheen rœ de en befighen, maer een keten van drie, 
vier, ofte vijfroeden lanck , teeckenende op den 
noekvan  het Rechtcruys , eenighe vijf ofte iès 
Voeten, ijiet harenD uym en, inlex mueghen f y  
hier öock doen, alléenelick voor die v ijf ofte íes 
Voeten met haren Duymen, Hellende v ijf  ofte iès 
Eerfien met haren Tweeden.

D it aldus lijnde m enial int meten ghebruyc
ken deiè deelen, ionder opficht te hebben naer 
Voeten ofte Duymen rfie elcke Roede naer 
Landtighebruyck inhoudt, ende t’ghene naer’ die 
mate ial. moeten Vergadert, Afghetrocken, G he- 
mcnichvuldicht, ofte Ghedeelt worden, dat fil
men doen naer de leeringhe der voorgaender 
vier Voorftellen.

By exempel, daer fijn te vergaderen vier Drie-  
houcken , ofte fticken Landts, welcker eérfte 
Î 4  Í ®  7 ©  1 ©  > het tweede 8 7 2 ®  5 ®  3 
her derde 6 1 y ©  4  ®  8 @ , het vierde 9 5 6 @

B 4 8(1)
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10  equal parts, whereof each one shall be 1 then divide each prime again into 
10  equal parts, each of which shall be' 1 © ;  and again each of them into 10 
equal parts, and each of them shall be 1 © , proceeding further so, if need be. 
But in land-meting, divisions of seconds will be small enough. Yet for such 
things as require more exactness, as roofs of lead, bodies, etc., there may be 
thirds used, and for as much as the greater number of land-meters use not the 
pole, but a chain line of three, four or five perch long, marking upon the yard 
of their cross staff 8) certain feet 5 or 6  with fingers, palms, etc., the like may 
be done here; for in the place of their five or six feet with their fingers, they 
may put 5 or 6  primes with their seconds.

This being so prepared, these shall be used in measuring, without regarding 
the feet and fingers of the pole, according to the custom of the place; and 
that which must be added, subtracted, multiplied or ®  ®  ©
divided according to this measure shall be performed 3 4 5 7 2
according to the doctrine of the precedent examples. 8  7 2 5 3

As, for example, we are to add 4 triangles or sur- 6  1 5  4 8
faces of land, whereof the first 345 ©  7 (T) 2 © , 9 5 6  8 6
the second 872 @  5 ®  3 © , the third 615 ©  4 ©  ------------------------------
8  © , the fourth 956 © 8 © 6 @ . 2 7 9 0 5 9

8) The D utch rechtcruys, in Stevin’s French version croix rectangulaire, translated cross
staff, was an instrument used by surveyors for setting out perpendiculars by lines o f sight, 
crossing each other at right angles. I t  was also known as surveyor's cross. The cross was 
horizontal and supported by a pole, the.yard o f our text, on which Stevin wants to  measure 
off a decimal scale. A variant o f this cross was a graduated horizontal circle with a pointer 
(alhidade) along which sighting could be performed, but even in the variations the basic 
rectangular cross remained.

Surveyors also used chains for measuring distances, or setting out perpendiculars, in 
which case they used the so-called 6, 8 and io  rule, a popular application of Pythagoras’ 
theorem.

The surveyor’s cross is mentioned in many books on surveying. In N. Bion, Traité de la 
construction et des principaux usages des instruments de mathématique, Nouvelle édition, La 
Haye 1723, p. 133 we find it referred to  as “équerre d ’arpenteur” , with a picture 
(information from Dr. P. H. van Cittert).
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8 ®  6  © y  Defe vergadert naet 
de maniere int eerfte voorftel @  ©  ©
verdacrt in defer voughen: S 4  5 7  i '
H arefom m efel fijn 2 7 9 0 ( 0 )  8 7 2 5 5
ofte R oed en , y ®  9 © / D e  ¿ ,  5 4 8
voornom de Roeden ghedeelt 9 5 6 8 6
naer de ghebruyck met fe> veel, — ---------- —— —
aider Roeden op een Mor- 2 7  9 0  * 9
ghen ofte Ghem et g a e n , .
m én fai de M orghen ofte G hemetén hebben.

Maer foomen wil weten hoe veel Voeten en D uy- 
m en de 5 ®  9 ©  m aecké(twelck hier eensvoot 
al ghcfeyt, den Landtmeter maer eenm aelen be- 
houft te doen int laetfte fijndcr rekeninghen, dic 
hy den eyghenaers overlevert, hoe wel den m ec- 
ftendeel van haer onnut achten, aldaer van Voeten 
te fpreecken) men fai op de Roede befien hoe veel 
Voeten ende Duym en (welcke neven de deelen 
der Thiendetalen op een ander fijde der Roeden  
gheteeckentftaen)daerop paiïèn.

Ten anderen, w efendevan  
5 7 ©  3 ©  2 ©  , te trecken 
3 2 ©  j ®  7 © ) ,raen fai werc- 
ken naer het 2' Voordel in 
defer voughen : Ende füllen 
reften 2 4 © ,  ofte R oed en ,
7 © J @ .

© ® @  
5 7  3 2

3 2 5 7  

2 4  7 5

Tèn
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These being added according to the manner declared in  the first proposition 
of this Dime in  this sort, their sum will be 2790 @  or perches 5 ©  9 © , the 
said rods or perches divided according to the custom of the place (for every 
acre contains certain perches), by the number of perches you shall have the 
acres sought. But if  one would know how many feet and fingers are in the 5 ®  9 ©  
(that which the land-meter shall need to do but once, and that at the end of 
the casting up of the proprietaries, although most men esteem it unnecessary 
to  make any mention of feet and fingers), it will appear upon the pole how 
many feet and fingers (which are marked, joining the tenth part upon another 
side o f the rod) accord with themselves.

In  the second, out o f 5 7 ® 3 ® 2 ©  subtracted 5 7 3 2
32 ©  5 ©  7 © ,  it may be effected according to the second -----------------
proposition of this Dime in this manner: 3 2 5 7

2 4  7 5
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T en derden, w eièndete 

Vermenichvtildighen van 
wegen de íijdcn eens D rie- 
houcx ofte Vierhoucx 8 ©
7 ®  5 @  , d ° o r 7 ®  5 ®  
4(2, : M en fai doen naer 
het Ÿ  voorftelaldus: 
Gheven uytbreng ofte Plat 
6 y ©  8 etc,

© ® ©  
8 7 ? 
7 5 4 

3 4  9 x 
3 6 5
i i

; 5 8 2 4 2  

@ © @ G ©  
T en V ierden, laet A B C  D , een vierfijdich

B
rechthouck iïjn, waer 
a f  ghefneden moet 
worden 3 6 7 @  6 (D,
Ende de fijde A D ,  
doet i f i ©  3 CD,  D e  
vraghe is hoe verre 
men van A , naer B, 
meten iá !, om  a f  te 
fnijdende voornom- 
de 3 6 7 ©  6 (D.

M en fai 367 © 6  CD 
deelen door de x 6 ©
3 (D, naer het vierde 
voordel aldus:

Gheeft Soomenich
mael voor de begeer
de langde van A, r.acr 
B , w elcke iÿ A F ,
1 3 ©  9 (D 7 (2 ,, O fte naerder canmen commen  
iöom en w il ( hoe wel het onnoodich fchijnt ) 
door het eerdeM crdl des vierden vocrftels. Vau

B 5 alle

1
■t E

*  'T
©  CD ©X

^ ^ 7 ^ ¿ ízs( i 5 9 7
r f  H f  f

a: £  £  (Í 
e  x
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In the third (for multiplication o f the sides of certain triangles and quadrangles) 
multiply 8 © 7 ® 3 © b y 7 ( ô ) 5 0 4  ® , & ®  ®  ©
this may be performed according to the third 8 7 3
proposition of this Dime, in this manner: 7 5 4

And gives for the product or superficies 65 @  
8 ®  etc.

3 4 9 2 
4 3 6  5 .  

6 1 1 1

6  5 8 2 4 2
® © © © ©

In  the fourth let A, B, C, D  be a certain quadrangle rectangular, from which 
we must cut 367 (o) 6  ® , and the side AD makes 26 ®  3 ® : the question is 
how much we shall measure from A a. F B
towards B to cut off (I  mean by a 
line parallel to A D ) the said 
367 ©  6  ® .

Divide 367 ©  6  ®  by 26  ®  3 ©  
according to the fourth proposition of D C
this Dime: so the quotient gives from A towards B 13 ©  9 ®  7 © , which is AF.

And if we will, we may come nearer (although it be needless) by the second



2 6 A E N  H A N  G S  EX
alle welcke exempelen de Bewijfen in hare vöor-
ftellen ghedaen fijn.

I I .  L I D T  V A N D E  R E K E N I N G E N
D E R  T a p  Y T  M  E T E R  I  E.

D  E s  Tapijtmeters Elle fai hem i © verftrec- 
ken de iêlve fid hy (op eenighe fijde daer de 
Stadtmatens deelinghen niet en ftaenj deelen ais 

vooren des Landtmeters Roe ghedaen is, te w e
ten in io  even deelen, welckcr ycder i ®  fy , 
endeyder i ©  weder in io  even deelen, welcker 
yder i © d o c , ende loo voorts. Wat degebruyclc 
van dien belangt, anghefien d’exem pelen in alles 
overcomm en m ethetghene int eerfte Lidt vande 
Landtmeterie ghefeyt i s , foo fijn deic door die, 
kenneltckghenouch, inder voughendat het nict 
noodich en is daer a f  alhier meer te roeren.

I I I .  L I D T  V A N D E  

W y n m e t e r i e .

E E n  Am e (w elcke t’Andtwcrpen 100 pot
ten doet) là 1 i ©  fijn, de iëlve fai op diepte 

ende langde der wijnroede ghedeeltworaen in io  
even'deelen (wel verftaende even int anfien des 
wijns, niet der R oeden, wiens deelen der diepte 
oneven vallen) ende yder van dien fai i ®  fijn, 
inhoudende io  potten, wederom elcke i ®  in  
thien even deelen, welcke yder i ©  falmaecken,
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note of the fourth proposition; the demonstrations of all these examples are al
ready made in their propositions.

t  I  
V 0 

2 5 0 (8 
4 0  I t

t  0 4 11 $ {9
3 0 11 0 0 0

? 0 0 0
t  t

THE SECOND ARTICLE: OF TH E COM PUTATIONS OF THE 
MEASURES OF TAPESTRY OR CLOTH

The ell o f the measurer o f tapestry or cloth shall be to him 1 (o), the which 
he shall divide (upon the side whereon the partitions which are according to 
the ordinance of the town is not set out) as is done above on the pole of the 
land-meter, namely into 10  equal parts, whereof each shall be 1 (ô), then each 
1 (T) into 10 equal parts, of which each shall be 1 @ , etc. And for the practice, 
seeing that these examples do altogether accord with those of the first article of 
land-meting, it is thereby sufficiently manifest, so as we need not here make 
any mention again of them.

THE TH IR D  ARTICLE: OF TH E COM PUTATIONS SERVING TO  
G A U GIN G , A N D  THE MEASURES OF ALL LIQUOR VESSELS

One ame (which makes 100 pots Antwerp) shall be 1 @ , the same shall be 
divided in length and deepness into 10  equal parts (namely equal in respect 
of the wine, not of the rod; of which the parts of the depth shall be un
equal), and each part shall be 1 (?) containing 10  pots; then again each 1 (T) into 
10  parts equal as afore, and each will make 1 @  worth 1 pot; then each 
1 @  into 10  equal parts, making each 1 @ .

1 3  9 7 
® ® ©
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die een pot weert is ,  ende elck van defën w e
derom in thienen, endeelck  i i i  iQ ) verftrecken. 
D e roede altoo gh.edeelt iijnde_, men fai (o m  tc 
vinden hetinhoudrder tonnen) M eniclm ildigen  
ende Werckcn ais int voorgaendé i e Lidt ghe
daen is, w elckdoor t’felfdc openbaer ghenouch 
lijnde, én Tullen daer a f  hier niet wijder ïègghen.

Maer anghcfien dees thiendeclighevoortganck  
der diepten niet ghcmeen en i s , foo mueghen  
w y daer a f  dit verclaren: Lâet de Roede A B, 
een Am e fíjn, dat is 1 (3) dicghedceltfy in thien 
dieppunten ( naer de g'icbruyck)  C , D , E , F, 
G ,H , I, K , L , A ,  yder doende 1 ® ,  welcke we
derom ghedeèlt moeten worden in rhiencn, dat 
aldus toegaet:M en faleerft elcke 1 ®  deelen in
tween in de/èr voughen : Men tai trecken tie 
Linie B M , rechthouckich op A  B , ende even  
m et de 1 ®  B Ç ,  ende vínden daer naer ( door 
her 13e voorftel des feilen bouex van Eucjidcs) 
de middel Evehrednighe Linie tu(Tchen B M , 
ende haer h elft, welcke fy B N ,  teeckcnende 
B O  even an B N , ende foo dah N  O , even is an 
B C ,  de Wcrckihg gaedt welj Daer naerfalmcn 
de langde N  C ., tecckenen van B naer A ,  ais 
B P , w elcke even vallende an N  C  , fw erck is 
gbedt; inighelijcx de langde D  N , van B tot 
ende lbo voorts met dander. N u refter noch elck  
defer lengden als B O , ende O  C , etc. te deelen 
in  vijven aldus : M en ial milchen B M , ende 
haer thiendedecl, vinden de middel Everedni- 
ghe lin ie , welcke fy B R , teeckenende B  S

e v en
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Now the rod being so divided, to know the content of the tun, multiply and 
work as iii the precedent first article, of which (being sufficiently manifest) we 
will not speak here any farther.

But seeing that this tenth division of the deepness is not vulgarly known, we 
will explain the same. Let the rod be one ame A B, which is 1 © ,  divided (ac
cording to the custom) into the points of the deepness of these nine: C, D, E, 
F, G, H, I, K, A, making each part 1 © , which shall be again each part divided 
into 1 0 , thus. Let each 1 ©  be divided into two so: draw the line BM with a 
right angle upon AB and equal to 1 © , BC, then (by the 13th proposition of 
Euclid his 6 th book) 9) find the mean proportional between BM and his moiety, 
which is BN, cutting BO equal to BN. And if N O  be equal to BC, the operation 
is good. Then note the length N C  from B towards A, as BP, the which being 
equal to NC, the operation is good; likewise the length of BN from B to Q; 
and so of the rest.

I t remains yet to divide each length as BO & OC, etc. into five, thus: Seek 
the mean proportional between BM & his 1 0 th part, which shall be BR, cutting

•) Euclid, in Elements VI 13, shows how to find the mean proportional to two given 
line segments with the aid of a circle drawn upon the sum of these line segments as 
diameter.



Ter hy. 
fothefin .

2 8  A E N  H A N G S  E t

çvcn an B R ; Daêr naer falmen de langde S  R , 
teeckenen van B naer A , ais B T , inighelijcx 
de langde T R ,  van B tot V , ende ibo voorts. 
Sghelijcx iki oock den voortganck fijn oni de (2) 
one potten ais B S ende S T , etc. te deelen in Q,’. 
Ick iegghe dat B S , ende S T ,  ende T  V , etc. 
fijn de ware begeerde 
t’welck aldus bewcfen 
wort: Overmidts B N ,  
i s middel Everednighe 
(duer t ' G h e f t e l d e )  tuf- 
ichcn B M , ende haer 
h elft, foo  is het viercant 
van B N  (duer het 17e 
voorftel des feilen boucx 
van E iid ides) even an 
den rechthouck van B M  
ende hare helft; Maer 
dien Rechthouck is den 
helft des' viercants van 
B M , H et Viercant dan 
van B N ,  is even anden 
helft des Viercants van 
B M ,  Maer B O  is 
( door t’Gheftelde ) even  
an B N ,  ende B C  an 
B M ,  het Viercant dan

B O , is even anden helft des Viercants

A 
L 
K 
I
H  
G

F 4-

E
Q»
D
P
C

o
V
T
S

B R  Ñ

van
van B C , Sghelijcx fai oock het bewijs fijn dat 
het Viercant van B S ,  even is an het thien- 
dedeelj des Viercants B M , daerom , etc.

H et
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BS equal to BR. Then the length SR, noted from B towards A as BT, and like
wise the length TR from B to V, & so of the others, & in like sort proceeding 
to divide BS and ST, etc. into © , I say that BS, ST, and TV, etc. are the 
desired © , which is thus to be demonstrated.

For that BN is the mean proportional line (by the hypothesis) between BM 
and his moiety, the square of BN (by the 17th proposition of the sixth book of 
Euclid) 10) shall be equal to the rectangle of BM & his moiety. But the same 
rectangle is the moiety of the square of BM; the square then of BN is equal to 
the moiety of the square of BM. But BO is (by hypothesis) equal to BN, and 
BC to BM; the square then of BO is equal to the moiety of the square of BC. 
And in like sort it is to be demonstrated that the square of BS is equal to the

10) Euclid, in Elements VI 17, shows geometrically that when a, b, e are in geometrical 
proportion, ae =  b2, and conversely.
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H et bewijs is cort ghemae¿t,overmidts w y indies 
niet aen Leerlinghen maer aen Meeftcrsfchrij ven.

I H I .  L I D T  V A N D E  L I C H A E M -
M E T  E R I E  I N T  G H E M E K N E .

H E t is wel waer dat alle Wijnmeterie (d ie  
wy hier vooren verclaerthebbé) is Lichaem- 
meterie, maer anmerckende de verfchcyden dee- 

linghen der roeden van d’een buyten d’ander, 
oock d atd it, alfulckenverfchilheefr tot dat ,  ais 
Gheilachte tot S p ecie , (00 mueghen fy met re
den onderfcheyden worden, want alle Lichacm- 
meterie ghecn Wijnmeterie en i s . O m  dan tot 
de Saecke te com m en, den Lichaemmeter fai 
ghebruycken de Stadtmate, ais Roede ofte Elle 
met hare T hiendedeelinghen, foo dic int cerile 
ende tweede Lidt befchreven fijn, wiens gebrnyck 
van het voorgaende weynich fchiüende,aldus toe- 
gaet: lek  neme datter te meten 
iy eenige Vierhouckige R echt' ©> ©
houckighc C olom m e, diens 
Langde 3 ©  2 Breede 2 ©
4  © ,  Hoochde 2 @  3 ©  y 
Vraghe hoe veel Stoffe daer in 
fy.ofte van wat begrijp fodani- 
ghen lichaem is. M en fai M e- 
nichvuldigé naer de leering des 
derden Voorftels. Langde door 3 s  4  0
Breede, ende dien Vytbreng1 1 $ 0  4
weder door Hoochde in defer 1 ? 3 6______
vooghen: Geeft Vytbreng ais 1 8 0 4 8 0
b l i j t t  i ©  8 ©  4 ® 8 © • u CD ©  Q  ©  ©  ©

3 2

2 4

i  2 8

6  4

7  6 8  ©

2- 3 S  ©
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tenth part of the square of BM. W herefore etc. we have made the demonstration 
brief, because we write not this to learners, but unto masters in their science, n )

TH E FOURTH ARTICLE: OF COM PUTATIONS OF 
STEREOMETRY IN  GENERAL

True it is that gaugery, which we have before declared, is stereometry (that is 
to say, the art of measuring of bodies), but considering the divers divisions of 
the rod, yard or measure of the one and other, and that and this do so much 
differ as the genus and the species: they ought by good reason to be distinguished. 
For all stereometry is not gaugery. To come to the point, the stereometrian shall 
use the measure of the town or place, as the yard, ell, etc. with his ten partitions, 
as is described in the first and second articles; the use and practice thereof (as is 
before shown) is thus: Put case we have a quadrangular rectangular column to 
be measured, the length whereof is 3 ®  2 © , the breadth 2 Q  4 © , the height 
2 @  3 ®  5 © . The question is how much the substance or matter of that pillar 
is. Multiply (according to the doctrine of the 4th proposition of this Dime) the 
length by the breadth, & the product again by the height in this manner.

And the product appears to be 1 0 8 0 4 0 8 ® .  ® 0
3 2 
2 4

1 2  8
6  4

7 6  8 ©  
2 3 5 ©

3 8 4  0
2 3 0 4

1 5  3 6

1 8 0  4 8 0
0  © © © © ©

n ) Stevin’s division of the unit BC is equivalent to the following interpolation of
1 1 1  1 numbers between o and i :  o, y^-v/20, • • • ■ , jQ-v/90. l > where B S:B T :

1 1 1  1. . . .  : BO =  yqV i ° : jq \ / 20 : . . .  : 50. The squares of these numbers are o, yy ,
2l A
10 ’  1 0 ’  '  '  '  '  10’  I -
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M E R C T .

I

E m A n d t  den Grondt der Lichaemmeterie
niet ghenouch ervaren (Want tot dien jpreecken 

Wy hier) mocht dincken Waeromme men fegt dat de 
tolomme hierboven maer i ® ,  etc. groot en is, nade- 
mael fy  ova de 180 Tealinghen 'tn baa houdt, diens 
f ij den elck^van 1 ©  lanck_ fijn-, Die fa i Weten dat een 
Roede Lichaems niet en is van i o © ,  ais een Roede in 
langde, m aa van i c o o © ,  in Welchen anfiten 1 ©  
doet 100 Teerlinghen elckvan 1 ©  ; Alfoo der ghe - 
lijcke den Landtmetas int Plat ghenouch bekendt is, 
Want alfmen fegt 2 Roeden 3 yoeten Landts, dat 
en ftjn met 1 Roeden ende drie Vier cante voeten, 
m aa  2 Roeden ende ( rekenende 12 Voeten voor dé 
Roe) 36 v ia  cante voeten: Daaom fio de vraghe hier 
boven gheWeefl Ware van hoe veel teerlinghen elcl .̂ 
van i devoanomde colommegroot is, men finde 
t'beflnyt daer naer moeten voughen, anmerekende dat 

y  d a  i ®  van defi, doet 100 ®  van dien, ende y  d a  
i  (2) van defe, i o ®  van dien, etc. Ofte ander fins, 

fio  het tbiendedeel d a  Roede degrootfiemateis, daer 
op den Lïchaemmeta opficht heeft, hy mach dat Thien- 
deel noemen Beghin, dat is ende voort ais boven.

V .  L I D T  V A N D E  S T E R R E -

D E oude Srerrekijckers het Rondt ghedeelt 
hebbende in 360. Trappen,  bevonden dat

de

C O N S T S  R E K E N I N G H E N
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NOTE, some, ignorant (and understanding not that we speak here) o f the 
principles o f stereometry, may marvel whereof it is said that the greatness o f the 
abovesaid column is but 1 Q ,  etc., seeing that it contains more than 180 cubes, 
o f which the length o f each side is 1 (7); he must know that the body o f one 
yard is not a body o f IO 0  as a yard in length, but 1000 0 , in respect whereof 
1 0  makes 100 cubes, each o f 1 0 , as the like is sufficiently manifest amongst 
land-meters in surfaces; for when they say 2 rods, 3 feet o f land, it is not barely 
meant 2 square rods and three square feet, but two rods (and counting but 12 
feet to the rod)  36 feet square; therefore i f  the said question had been how many 
cubes, each being 1 0 , was in the greatness o f the said pillar, the solution should 
have been fitted  accordingly, considering that each o f these 1 0  doth make 
100 0  o f those; and each 1 0  of these makes 10 (7) o f those, etc. or otherwise, 
i f  the tenth part o f the yard be the greatest measure that the stereometrian proposes, 
he may call it 1 and so as above said.

THE FIFTH  ARTICLE: O F ASTRONOMICAL COM PUTATIONS

The ancient astronomers having divided their circles each into 360 degrees, 
they saw that the astronomical computations of them with their parts was too



D e a  T h i  e n d  e . ?*
de Sterteconfts rekeninghen der /'elver met ha
ren ondcrdeelen ofte ghebroken ghetalen, veel 
re moeyelick vielen, D aerom hebben (y elcken  
Trap wi lien ichey den in/eecker deelen, ende de 
ièlve deelen andcrmael in al/oo veel, etc . om  
duer fulcke middel alcijt lichtelicker te mtieghcn 
werckcn door keele ghetalen, daer toe verleiden
de de t’icftichdeelighe voortganck , overmidts 
6 0  een ghetal is metelick door velc verlchey- 
denhecle maten, namelick 1 , 2 , 3 , 4 , 5 , 6 , 1 0 , 1 2 ,  
i j ,  20 ,30 . Maer foow y de Ervaringghelooven  
(met alder eerbieding der looflicker Oudcheyt, 
ende door beweechniflè tot de ghemcene nue 
ghciprokçn) voorwaer de t’eftichdeclighe voort- 
ganck én was niet de bequaemfte, immer onder
de ghene die machtelick inde Natuere beilon- 
den , maer de Thiendeelighe, welcke aldus toe- 
gaedt: D e  360. Trappen des R on d ts, noemen 
wy anderfins Beghinfilen ,  ende ydcr Trap ofce
1 (3) fai ghedcclc worden in io  even deelen, 
welcker ydcr ons een ®  verftre it, daer naer 
yder 1 Cj) , weder in io  ( 2 ) , ende loo  vervol- 
ghens ais int voorgaende dickmael ghedaepis.

N ude/edeylinghen al/oo verftaen fijnde, wy 
(buden mueghen hare beloofde lichte maniere 
van Vergaderen, Afcrecken, Menichvuldighcn, 
ende Deelen , door verfcheyden exempelen be- 
ichrijven , maer angheficn fy vande vier voor
gaende voorftellen gant/ch niet en verfchillen, 
i'ulck verhad fonde hier fchadelicke Tijtvcrlics, 
ende onnoodighe pampierquiilighc fijn, dacrom
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laborious; and therefore they divided also each degree into certain parts, and 
these again into as many, etc., to the end thereby to work always by whole 
numbers, choosing the 6 0 th progression because that 60  is a number measurable 
by many whole measures, namely 1 , 2 , 3, 4, 5, 6 , 10 , 12, 15, 20, 30; but if 
experience may be credited (we say with reverence to the venerable antiquity and 
moved with the common utility), the 6 0 th  progression was not the most con
venient (a t least) amongst those that in nature consist potentially, but the tenth, 
which is thus. W e call the 360 degrees also commencements, expressing them so 
360 © ,  and each of them a degree or 1 ©  to be divided into 10  equal parts, of 
which each shall make 1 ® , and again each 1 ©  into 10  © , and so of the rest, 
as the like hath already been often done.

N ow  this division being understood, we may describe more easily that we 
promised in addition, subtraction, multiplication, and division; but because there 
is no difference between the operation of these and the four former propositions 
o f this book, it would but be loss o f time, and therefore they shall serve for

\
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laten wy die voor exempelen defès Lides verftrec- 
k e r i .  Dic noch hier by voughende, da tw y  inde 
S terreconft d iew y in  onfeD uytfche T ale (dat is 
inde aldercierlidie alderrijckftc , ende aldervol- 
m acckftc Spraecke der S p raecken , van w iens 
groote beibnderheydt wy corcelick noch al veel 
breeder ende feeckerder betooch verw achten , 
dan  Pieter ende Ian  daer a f  ghedaen hebben 
inde B ew ijfconílofteD ialeíH keonlancx uytghe- 
gheven) hopen te laten uytgacn, dele m aniere der 
deelinghein  allen Tafelen ende R ekeninghen lieh 
daer ontm oetende, ghebruyeken füllen.

V I. L I D T  V A N D E  R E K Ê N I N -  
G H E N  D E R  M V N T M E ES T E R  S,  

Cooflieden, ende allen Staten van 
volcke intghemeene.

O M  gencralick ende in t cort te fpreecken 
vanden g rond t deles Lides, fo  o is te weten 

d a t alle m a te , als Langhe , D rooghe , N atte , 
G h c it,  e tc . ghedeelt fai w orden door de voor- 
noem de thiendeclighe voortganck , E nde clcke 
groote verm aerdc Specie van dien falm en Be- 
gbin  n o en ien , als M a re k , Beghin der ghew ich- 
ten daer m ede m en Silver ende G oiidt weecht : 
P o n d t , Beginn van dander ghem eene ghew ich- 
ten : Pondtgroot in  V laenderen , Ponfteerlincx 
in  Inghelandt, D ucact in S pae igne , etc. Bevbin 
des G hclts.

D es
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examples o f this article; yet adding thus much that we will use this manner of 
partition in all the tables & computations which happen in astronomy 12) t such 
as we hope to divulge in our vulgar German 13) language, which is the most rich 
adorned and perfect tongue of all other, & of the most singularity, of which 
we attend a more abundant demonstration than Peter and John have made thereof 
in the Bewysconst and Dialectique, lately divulged 14).

TH E SIXTH ARTICLE: OF TH E COM PUTATIONS OF MONEY- 
MASTERS, MERCHANTS, A N D  OF ALL ESTATES IN  GENERAL

To the end we speak in general and briefly of the sum and contents of this 
article, it must be always understood that all measures (be they of length, liquors, 
of money, etc.) be parted by the tenth progression, and each notable species of 
them shall be called commencement: as a mark, commencement o f weight, by the 
which silver and gold are weighed, pound of other common weights, livres de 
gros in Flanders, pound sterling in England, ducat in Spain, etc. commencement

ia) O n this see the In troduction^  6, and footnote *°).
13) Concerning ■ the use o f  German in the sense o f Dutch, see Vol. I, p. 7, note.
14) Stevin here refers to  his Dialectike, W ork III (cf. the bibliography in Vol. I, ( 

p. 26). -  N orton, at this place, introduces a table “for the reducing o f minutes, seconds, 
etc. o f the 60th progression into primes, seconds, etc. o f the tenth progression” , w ith 
an explanation.



DesM arcxhoochfte teecken fai iîjn  0 , want 
i  ©  fai ontrent cen h a lf Antwerps Aes weghen. 
Voor het hoochfte teecken vant Pondtgroote, 
ichijnt de Q) te mueghcn beftaen, aenghefien 
loodanighen i (3) min doet, dan het vierendeel 
van i • •

D e  onderdeelen des ghewichts om  alle dinghen 
duer te connen w eghen , füllen fijn (inde plaets 
van Halfpondt,Vierendeel, halfviercndeel,Once, 
L oot, Enghelfche, G rein, A es, e tc .) vanelck  
teecken j , 3, a, 1 ; D a tis; Naer het Pondt ofce 
i © ,  iiivo lgheneen  ghewichte van j ©  (doen
de daer naer van 3 ® ,  dan van 2 dan
van i ® :  En de dergelijcke onder deelen fai ooclc 
hebbende ® e n d e d ’andervolghende.

Wy achtent oock nut dat elck onderdeel van
Wat Stoffe fijn Grondt fy , ghenpemt worde met 
name F.erfle, Tfteede, Derde, czc. Endedat over- 
midts ons kennelick is TVpeede Vermenichvul- 
dicht met Derde , te gheven Vytbreng Vijfde, 
(w ant 2 endc*j maecken 5 , ais vooren ghefeyt 
is ) t’welck door andere namen iôo merckelick  
nieten  ioude connen gheíchiedén. Maeralfmen  
die met onderícheydt der Stoffen noemen w il 
(ghelijckm en iêgt Halfèlle Halfpondt H alfpin- 
te, etc.) ibo mueghen wy die heeten Marcxeerße, 
MatcxVfoeede, Pondtflxveede, EllenftVveede.etc.

N u  om  van defen exempel te gheven , lek  ne
m e dat i M arck'G oudt weerdich fy 56 ib 5 ®  
3 @ , de Vraghe is wat 8 Marck 3 ©  5 ©  4  Q) 
bedraghen füllen . M en fai 3 6 y 3 vermenich- 

C yuldigen
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of money; the highest sign of the mark shall be ® , for 1 ®  shall weigh about 
the half of one Es of Antwerp, the 0  shall serve for the highest sign of the livre 
de gros, seeing that 1 0  makes less than the quarter of one gr.

The subdivisions of weight to weigh all things shall be (in  place of the half 
pound, quarter, half quarter, ounce, half ounce, esterlin, grain, Es, etc. of each 
sign 5 , 3 , 2, 1 , that is to say that after the pound or 1 0  shall follow the half 
pound or 5 ® , then the 3 ® , then the 2 ® , then the 1 ® , and the like sub
divisions have also the 1 ®  and the other following.

W e think it necessary that each subdivision, what matter soever the subject be 
of, be called prime, second, third, etc., and that because it is notable unto us that 
the second, being multiplied by the third, gives in the product the f i fth  (because 
two and three make five, as is said before), also the third divided by the second 
gives the quotient prime, etc. that which so properly cannot be done by any other 
names; but when it shall be named for distinction of the matters (as to say, half 
an ell, half a pound, half a pint, etc.), we may call them prime o f mark, second 
o f  mark, second o f pound, second o f ell, etc.

But to the end we may give example, suppose 1 mark of gold value 36 lbs 
5 0  3 0 ,  the question what values 8 marks 3 0 5 0 4 0 :  multiply 3653 by
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vuldighen m et S 5 5 4 , gheeft V ytbrengdoor het 
derde V oorfte l,w elckoock is het begheerde Be- 
iluyc, 3 0  5 ife i ( p 7 ©  i 0 ) . w a tde 6 @ 2 (s)be
langt, die en fijt} hier van gheender acht.

A nderm ael 2 F.llen 3 © , coften 5 lb  1 ®  5 
w at füllen coilen 7  Ellen 5 ®  3® ? M en ia l naér 
deghebruyck  de laetíle ghegheven Pale V erm e- 
n ichvuldighen m et de tw eede,ende den nytbreng 
deeleii door d ’eerlte; D a tis  7 5 3  m et 3 2 3 , doei 
2 4 4 7 2  5, die G hedeelt door 2 3, gheeft Soom e- 
nichm ael ende Beiluyt, i o  Ifc 6  fi) 4  (2).

V y  louden mueghen ander exempelen ghe- 
ven iii alle de ghemeene Reghelen der T elcon- 
iten in f ’M en/chen handelinghen dickmael te 
vooren co:nm ende, als de Reghel des G helel- 
fchaps, des V erbops, van W illèlinge, etc. bethoo- 
nende hoe (y alle door heele ghetalen afgheveer- 
dicht connen worden; obck mede deler lichte ile- 
bruyck door de Lcgpenninghen: Maer angheiien  
fulcx uyt het voorgiende openbaer is fullent daer 
by laten.

\Vy louden oockdoorverghelijck inghe vande 
m oeyelicke exempelen der ghebrcken ghetalen, 
opentlicker hebben connen bethoonen het groo- 
te verfch ilder lichticheydt van dele buyten d ie , 
m aerw y  hebben fulcx oni decortheyd toverghe- 
ileghen.

TE n Iaetften moeten wy noch lègghen van 
eenich ondericheydt de/ès lellen Lidts, met 

de voorgaende v ij f  leden, welck is, dat ycghelick
per-
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8354, giving the product by the fourth proposition (which is also the solution 
required) 305 lbs 1 0  7 0  1 0 ;  as for the 6 0  and 2 0 ,  they are here 
of no estimation.

Suppose again that 2 ells and 3 0  cost 3 lbs 2 0  5 0 ,  the question is what 
shall 7 ells 5 0  3 0  cost. Multiply according to the custom the last term given 
by the secondhand divide the product by the first, that is to say: 753 by 325 
makes 244725, which, divided by 23, gives the quotient and solution 10 lbs 
6  0  4 © .

W e should like to give other examples in all the common rules of Arithmetic 
occurring often in man’s actions, such as the rule of society, of interest, of 
exchange, etc., showing how . they can be all expedited by integer numbers, as 
well as by easy use of counters; but we shall leave it at that because it is clear 
from the preceding is ) .

W e could also more amply demonstrate by the difficult examples o f broken 
numbers the comparison and great difference of the facility of this more than 
that, but we will pass them over for brevity’s sake.

Lastly it may be said that there is some difference between this last sixth 
article and the 5 precedent articles, which is that each one may exercise for

I

1S) This paragraph is omitted by Norton.
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periöon voor fijn ièlven de thiende deelingen van 
die voorgaende L eden, ghcbruycken can fonder 
ghem eene oirdening door de Overheydt daer a f  
gheftelt te moeten worden; maer fulcx niet foo be- 
cjuamelick in ditlaetfte wandt d’exem pelen van 
dien fijnghemccne rckcninghen die ailcnoogen- 
blick (om footefcgghen) te voorencom m en, in
de welcke het voughelick (oude fijn , dat het bc- 
flityt alfoö bevonden, by alle man voor goedt ge
houden ware: Daerom ghemerdl de wonderlicke 
groote nutbaerheydt van d ien , het ware re w en- 
Íchen dateenighe, alsdeghenediert’m ecftcghe- 
r ie f door ve w ach  ten , fulcx beneerftichden om  
ter Daetghebrocht te worden; T e weten datbcne- 
ven de ghemeenedeelinghcri dieder nu der M a
ten, Ghewichten, ende des Ghelts fíjn (blijvende 
elcke H ooftm ate, H ooftgbew icht, Hooftghclr, 
tot allen plaetfen on verandert) noch Wettelick 
door de Overheydt veroirdent wierde, de voor
noemde thiende deelinge,op dat ygelickwie wilde, 
die mochte ghebruyeken.

H et ware oock ter (aecken voordcrlick', dat de 
weerden des Ghclts voornamelick des geens nieu 
gliem untwortjop (èeckerc Eerflen TXbeeden, ende 
Derden gheweerdicht wierden.

Maer o f  dit al (choone niet loo haeil int werek  
gheftelt en wierde, ghelijâ: wel te wenichen Waer, 
dacrin fai ons ten eerden vernoughen, dat het ten 
m inden onièn Naercommcrs voorderlick fijn la l, 
want het is fêeckcr, dat by nldicn de Menichen in 
toecom mendentijt, van fulcker aert fijn ais iy  in

C  x den
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themselves the tenth partition of the said precedent 5 articles, though it be not 
given by the magistrate of the place as a general order, but it is not so in this 
latter: for the examples hereof are vulgar computations, which do almost con
tinually happen to every man, to whom it were necessary that the solution so 
found were of each accepted for good and lawful. Therefore, considering the 
so great use, it would be a commendable thing, if some of those who expect 
the greatest commodity would solicit to put tbe same in execution to effect, 
namely that joining the vulgar partitions that are now in weight, measures, and 
moneys (continuing still each capital measure, weight, and coin in all places 
unaltered) that the same tenth progression might be lawfully ordained by the 
superiors for everyone that would use the same; it might also do well, if  the 
values of moneys, principally the new coins, might be valued and reckoned upon 
certain primes, seconds, thirds, etc. But if all this be not put in practice so soon 
as we could wish, yet it will first content us that it will be beneficial to our sue-
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den voorleden gheweeft hebben, dat Cy loodani-
ghen voordeel niet ahijt verlwijmen en lullen.

Ten anderen, lbo en iii voor yghelick int belbn- 
der de vorworpenfte wetenfchàp n ie t, dat hem  
kennelick is hoe het Menfchelicke Geflachte fon
der coli ofte aerbeydt, fijn felven verloflèn can van 
loo vele groote moey ten , als íy maer en willen.

Ten lactften; hoe wel miflchien de D aetdeles 
lellen Lidts voor eenighen Tijt Ianckniet blijc- 
ken en fai , D och  loo can een yghelick de voor- 
öe  vijve ghcnicten, foot kennelick is dat fern- 
mighe der felvcr nu al deghelick intw crckghe-

E y n d e  d e s  A e n h a n g s ç i s .
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cessors, if future men shall hereafter be of such nature as our predecessors, who 
were never negligent of so great advantage. Secondly, that it is not unnecessary 
for each in particular, for so much as concerns him, for that they may all deliver 
themselves when they will from so much and so great labour. And lastly, al
though the effects of the first article appear not immediately, yet it may be; 
and in the meantime may each one exercise himself in the five precedent, such 
as shall be most convenient for them; as some of them have already practised.

TH E END O F THE A PPEN DIX


