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Reconstruction and Background of

Gaspar Schott's Tabula Sexagenaria (1661)

Sexagesimals belong to a place-value system with sixty as the base. It had been
invented by the Sumerians in the 2000s BC, was then transmitted to the
Babylonians, to the Islamic World [10, 11, 14], from there to the Western World
and is still in use for measuring time and angles. Before Schott's table is
introduced, a short overwiew of sexagesimals in post-medieval times in the
Western World may help to understand his work and intentions.
The work with sexagesimal numbers was brought in connection to and named
with astronomy. Varel (1533 — 1599) [27] writes in his easy to understand
educational book about that subject:
"What is astronomic calculation? It's a unique and special certain arithmetic,
or principle of calculation, used by astronomers and cosmographers for
calculating locus of points, times, movements in the sky and similar things."
(Quid est Logistice Astronomica? Est Singvaris & peculiaris qusedam Arith-
metica , seu ratio computandi, qua Astronomi & Cosmographi in computatio-
ne locorum, temporum, motuum coelestium, & similium rerum utuntur.)

In addition sexagesimals were in use to represent fractions in general.

The base 60 involves to bear in mind sixty different numerals. In the Western
World however decimal numbers are used to replace sexagesimal digits. For
example 6° 18' 43" equals 6 + 18/60 + 43/3600 degrees. This notation is not a
pure place-value system, but a derived one, in which the figures within the
whole number are distinguished by signs used as place-identifiers. With such a
notation there is no need to fill an empty place with zero.

For place-identifiers (lat. denominatio, -onis) the authors used similar names
but different symbols or indices, placed over or near the right side of the figures
[22 p. 234].! Some of used signs are listed in fig. 1.

Although this system has advantages — 60 can be divided by 2, 3, 4, 5, 6, 10, 12,
15, 20, 30 without remainder — there is a severe disadvantage. The smallest
multiplication table holds 3600 products (0..59) x (0..59), in consideration of
commutative law? at least about 1800 products. Without such a table one has to

1 This notation for sexagesimal or astronomic numbers should not be mixed up with the same
notation used for decimal fractions, called geometric numbers.

2 axb=bxa
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perform a multiplication followed by at least one division by 60. That is why
multiplication tables were essential and in many historical manuscripts and
books a sexagesimal multiplication table is added.

Pwr of 60 Identifier sign? | sign? | sign?
60? sexagenae tertiae ("third sixties") 3= 3 /l/ee
602 sexagenae secundae ("second 2ee 2ee //ee

sixties")
60* sexagenae primae ("first sixties") lae lae e
60° gradus, dies, integrum ° 0 °
("degree, day, whole number")
60" scrupula prima ("first parts") "or ] la /a
6072 scrupula secunda ("second parts") "or II 2a //
607° scrupula tertia ("third parts") "orIll| 3a 1l

Fig. 1: Place-identifiers in sexagesimal numbers
U as used by Schott [21] or Strauch [24] and others
? as used by Peucer [15] and Varel [27]
¥ as used by Theodoricus [26]

Over centuries we have to distinguish two types of multiplication tables in the
Western World: the complete table and the abridged triangular sexagesimal
table.

The complete Table

A complete table holds all products within the range of base for both factors.
Such a table is very large and therefore must be split into several parts and
printed on successive pages. The table is named Tabula Sexagenaria, Tabula
Sexagesimorum, Canon Sexagenarum or Canon Sexagenarum et Scrupulorum
Sexagesimorum, seldom Tabula Proportionalis. Here a selection of authors, who
give a complete table:

Fine 1532 [7] (1x1)..(60x60)

Schoner, J. 1536 [20] |(1x1)..(60x60)

Fine 1555 [6] (1x1)..(60x60) In earlier editions of Fine's Arith-
metica he adds a description of the
abridged table (see next section)
instead of the complete table.

Theodoricus |1564 [26] [(1x1)..(60x60)

Calvisius 1629 [4] (1x2)..(59%60)

Strauch 1662 [24] |(1x1)..(59%60)
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Argoli 1677 [2]  |(1x1)..(60x180)

Jeake 1696 [9] (1x1)..(60x60) Printed on a single folded sheet of
paper, a rare exception.

Grueneberg |1700 [8] (1%2)..(59%60)

Lorenz 1800 [13] [(1%2)..(59%x59)

I skipped sexagesimal tables adapted for special purposes like Bernoulli 1779 [3]
or Taylor 1780 [25] for proportions.

Factors and products are given without any place-identifier. The products are
always written with two adjacent places.

In relation to sexagesimal multiplication tables Samuel Reyher (1635 —1714)
should be mentioned. He adapted Napier's calculating rods for use with sexa-
gesimal numbers [19 German, 18 Latin, 29].

The abridged Table

Some authors don't give a complete but an abridged sexagesimal tabe that is
smaller in size and therefore needs only a folded page to be printed. Further-
more its arrangement allows an easier overview. The used allocation of products
is understood better in comparison with a complete table. A full table with its
entries 1..60 on a horizontal side and 1..60 on a vertical side contains the four
parts a), b), ¢), d), (see sketch below):

1| a)(1.30) x b) (1..30) x A% B
(1..30) (31..60) :
30 HliEe
31 | ¢)(31.60)x  d)(31..60) x g HiERE T
(1..30) (31..60) i ThEHE
60

1...30 | 31...60 ) LR

Parts b) and c) are equal due to commutative law and can be replaced by one of
them. In the abridged table part d) is reduced to the triangle A B C, parts a) and
b) are contracted to trapezoid D E F G.

Lazarus Schoner uses the poetical title
Tabula, sive Canon Sexagesimorum, qui multiplicatione, divisione, lateris
quadrati investigatione, caelum, terras, maria mensurat. ("Table or Canon of
sixties that measures the sky, the earth, the sea by multiplication, division
and extracting square root").
He derives the shape of the table from cutting through a triangular table at
entry 30 on the base (see sketch below) and moving the rotated triangular part
on top. Varel [27] uses the same explanation. Triangular tables avoid commuta-
tive products and have been in use as a multiplication aid for decimal numbers.
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Among other authors an abridged table is given by

Schoner, J. 1536 [20] |(1%x1)..(60%x60)

Reinhold 1571 [17] |(1x1)..(60x60) |Before section Logistice Scrupulorum
Astronomicorum.

Schoner, L. |1586 [16] [(1%x1)..(59x59) |In section Lazari Schoneri De Logistica
Sexagenaria liber.

Alsted 1630 [1] |(1X1)..(60x60) |In Arithmeticae Pars II, cap. Xi & XII
Schott 1661 [21] [(1x1)..(60x60)
Lansberg 1663 [12] [(1x1)..(60x60) |Appended to section tabulae motuum
coelestium.
Wallis 1693 [28] [(1x1)..(60x60) |In cap. VII de partibus sexagesimalibus.
; &0 A very rare arrangement: the triangular
' table is cut and reproduced in 10
individual parts.

60

At the end of his Tabulae Arithmeticae Johannes Schoner adds two different
abridged tables of equal shape, one configured for sexagesimal numbers (tabula
proportionum ad LX. minuta) and the other one, very rare, with sexagesimal
results of three places for astronomical calculations (tabula proportionum ad
XXIIII horas. pro motu horario &c.planetarum).
Gaspar (Caspar) Schott (1608 — 1666), a German Jesuit and scientist, specia-
lized in the fields of mathematics and physics, published in his Cursus Mathe-
maticus (1661), section De Arithmetica Astronomica an abridged
Tabula Sexagenaria vel Sexagesimorum Scrupulorum ("Table of sixties or of
sixtieth parts").
The reconstruction of Schott's table and his own associated rules as well as
instructions for use are reproduced in the supplement to this article.

Some authors, like Reinhold [17] or Fine in earlier versions of his Arithmetica
[6], only mention or describe the abridged table without reproducing. Up to now
I couldn't find the inventor of this special arrangement.
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Calculating with Place-Identifiers

Sexagesimal numbers are an arrangement of digits 1..59 connected with their
ordering signs that act as place-identifiers. In addition or subtraction the
numbers are treated by corresponding places. For multiplication and division
instead both parts, digit and sign, must undergo the same arithmetical
operation. With other words and in an example 12 sexagenae secundae divided
by 4 scrupula tertia equals 12 divided by 4 plus sexagenae secundae divided by
scrupula tertia.?
To solve this problem the authors teach different procedures. For help in de-
fining the new sign or order to be processed, they offer either rather clumsy
rules or graphical aids. The rules in Theodoricus' Canon Sexagenarum [30] and
those Schott teaches are translated into English to give an impression to the
reader. In his Compendium Theodoricus [26] summarizes his rules in a modern
looking decision tree (see fig. 2a and my translation fig. 2b).
Within their rules the authors add or subtract place-identifiers as if they were
exponents, but with restrictions: in both ranges, sexagenae and scrupula, they
only have positive values. Therefore the range for a new place-identifier must be
specified by comparing the magnitudes of the two identifiers in calculation.
Moreover the order gradus resp. integrum (60°) doesn't represent zero, instead
it is regarded to be of extraordinary state and treated individually. Those
procedures make the rules sometimes hard to decode. In contrast Wallis is an
exception. He works with negative indices:

"IV' multiplied with III”~ gives XII". That means 4 Sexagena multiplied with

3 secunda minuta give 12 minuta prima because of +1-2=-1."

(IV'in III " facit XII°. Hoc est, 4 Sexagena in 3 secunda minuta, faciunt 12

minuta prima: propter +1-2=-1. [28, cap. VII, p. 25]).
Wallis' approach is new but doesn't surprise. Not before the end of 17% ¢. he was
one of the first who generalized the usage of exponents, negative and fractional
ones included.

3 In modern notation (12/4) x (602 /607®).
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Fig. 2a: Theodoricus' summary to define orders in division
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Fig. 2b: Theodoricus' decision tree translated
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In a graphical aid called Tabula denominationum ("table of denominations",
fig. 3) Johannes Schoner combines lists of names for indices to generate
sentences that read

"<name> (multiplied) by <name> will give <name> with <name>".

Tabula denominationum,

gra. ora. figna gra.
gra. minu, gra. mintr.
ara. fecun. minu. fecun.
gra, tert. fecun. tert
gra. | quart. tert. quar.
minw: minu. minu. fecun.
minu. per fecun. prodi- }, fecun. cum J tert.
minu. tert. bunt 'T\ tere. quart.
minu. { quart, quart. quint.
fecun. fecun. tert. quart,
fecun. jtert. quart. quint,
fecun. quare. |, quint. fext.
tert. ﬂ tert. 17 quint. {ext,
quart. quart. fepr. octa,

Fig. 3: A table to define place-identifiers in multiplication, given by Schoner [20]

The result covers two places in case its numerical value exceeds 59.
Other authors add small tables with two entries only for signs (fig. 4).
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Fig. 4: Tables to define place-identifiers given by Grueneberg [8]

In these tables the two given signs are selected at their borders. In the common
field of column and row the new valid sign can be read.
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Supplement: Translation and Reconstruction

The following text is an excerpt of Gaspar Schott's Cursus Mathematicus®* in so
far as it concerns multiplication or division with sexagesimal numbers in
conjunction with use of his Tabula Sexagenaria. My translation tries to follow
the original text closely to give a feeling of its distinctive flow without loss of
readability. Comments may help to clarify hardly unintelligible phrases. Compa-
risons of Schott's sometimes sketchy rules with modern rules for calculating
with exponents turned out to be helpful in detecting their meaning.

A copy of the original Latin text is added for comparison purposes and because
some of the historical letters and abbreviations are difficult to be expressed in
electronic text.

The table itself has been calculated and drawn with the graphical programming
environment Processing’ and is appended on the last page. Printed on paper of
size ISO A3 (297 x 420 Millimeters) the table will get approximately its original
size. The purpose of an additional number 60 in the upper right corner of the
table is unclear, it has been omitted in the reconstruction.

4 Iinspected a digital copy of the 1* ed. 1661 (European Cultural Heritage Online ECHO) and
an original book from edition 1674. Both contain the named Tabula Sexagenaria.

5 URL http://processing.org
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Gaspar Schott. Cursus mathematicus.
Liber 11. Arithmetica Practica. Pars I1. Caput I1.

(p. 45)

Articulus V.

De Multsplicatione Aftronomica.

Niricatiflima eft praxis multiplicandi nume-
ros altronomicos fexagenariam proportio-
nem {ervances,prafertim quando diverfz {peci-
es per diverfas{pecies multiplicandz funt,nem-
pegradusper minura,{ecunda,&c:aut fexagenz
prima per fecundas,tertias, &c.Co_nabor tamen
quim ordinatiffimé procedere. Igitur :
Primo.Commodioris operationis gratia feribe
majorem numerum (qui nimirum ex plurib. {pe-
cieb.compofitus eft ) fupra pro Maultiplicando.
minorem verd, feupauciorum fpecierum,infra
pro Muluiplicante,itatamen ut ultima ad dexte-
rd multiplicantis fpecies {ubjiciatur ultimeMul-
tiplicandi,five amba ultima fant ejufdem {peciei,
five diverfz,utin exemplis infra apparet, Quod
fi uterque numerus 2q; multas {pecies continet,
perinde eft qui fuperné, & qui inferné Euuatur.
Secundo.Duéta lined infranumeros collocatos,
ddexteraincipe , & duc fingulasMultiplicantis
{pecies, infingulasMultip licandi,more confueto
in multiplicatione ordinaria, predu&um, fife-
xagenarium numerum excedit,divide per 6o,re-
fiduum colloca fubMultiplicante,Quotum vero
productum ex divifione adjice fpeciei antece-
denti,utimiifdem exemplisfactum vides,
Terto.Pera&ta tota multiplicatione,notaac di-
ftingueriré in {peciesnumeros ex multiplicatio~
ne emergentes,tali pacto: finotz utrinf{q; nume-
ri,muluiplicandividelicer & mulriplicantis, func
ejufdé {peciei,hoceft,fi uterq; habeatnotastan-
tum tales,0,1,11,111,&c.easaddeinter fe,&pro-
duéo fuprafcribe:f diverfas,uro& 1,0 &11,8&¢.
ité minuta & (exagenas; fubtrahe minoré ex ma-
jore& reliduum (%ribl:_prq nota {upra produéti,
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Section V.

About Astronomical Multiplication.

Most complicated is the process of multiplying astronomic numbers while
keeping the sexagesimal proportions®, especially when different orders’ are to be
multiplied by different orders, be it gradus by minuta, secunda and so on or
sexagenae primae by secundae, tertiae and so on. Nevertheless I'll try to go on
most systematically. Therefore

First. For a more convenient operation write the bigger number (which may be
composed by several orders) on top as the multiplicand, the smaller or that
(number) with less orders, beneath as multiplier, so that the very right order of
the multiplier is set under the very (right order) of the multiplicand, may it be
that both are of the same order or of a different (order), as it occurs in the
examples below. And if each number holds many orders, it's the same way how
to set down above and below.

Second. Draw a line below the collected numbers, start at the right side and
multiply each order of the multiplier with each of the multiplicand, as usual in
normal multiplication. If a product exceeds 60, divide it by 60, set the remainder
below the multiplier, set the quotient from this division to the preceding order,®
like you see it done in these examples.

Third. When the whole multiplication is done, note and distinguish in the right
way the orders of the numbers, that come from multiplication, which is done
this way: if the signs of both numbers, of course of multiplicand and multiplier,
have the same order, which means, if both bear the signs 0, I, II, III, and so on,
add them and write them over the product: when they are different, like 0 & I, 0
& 11, and so on, also minutae and sexagenae; subtract the smaller from the
bigger one® and write the result as sign over the product.

6 To bundle place values to the next higher place if they exceed 59.

7 Species is an often used word with different meanings. Mostly the order of a place itself
within a number where a sexagesimal figure stands is meant. In those cases I use the word
"order" for translation, because from a modern point of view we can regard species with this
meaning to be an exponent of base 60. In the example for division however species denotes
the figure on the place with specified order. In some rules to denote sexagesimal figures with
signs, species is set for ranges of signs.

8 For example if partial product = 125, then 125/ 60 = quotient 2 + remainder 5.

9 This text is a good example for Schott's sketchy and sometimes superficial way of teaching,
that tends to become wrong. The rule is misinterpretative in formulation and in my opinion
incomplete. He really wants to express the term 60™ X 60" = 60™*" with positive and
negative exponents (see fig. 1). His way to calculate with ordering signs is discussed more
detailed at sexagesimal division.
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Exemplum. Sintmultiplicanda 4°.15. 45" 50"
per3g.Collocanumerosutvides,8duc; 8in 50,
producentur 1960,hzc] 4°. 13, 43"
divide per 60, produ- g%
centur 31, & remane-
bunt 40,fcribe ergo 40
inframultiplicantem, &
31 pone infra antece-[2. 40" 41" 7% 4J%
dentem fpeciem , adjicienda fumma ex mulri-
plicatione fequenti producendg,ut videsfactum
in exemplo. It erumduc38in42,producentur
159 6,hzc divifa per co,dant26,& remanent 36,
{cribe 36 infra 42, & infra31,fed 26 poneinfra
13.Iterum duc 28in 13, productumque 494 di-
vide per ¢o; habebis 8, & remanebunc 14, hzc
{cribeinfraiz,illainfra4, Tandem duc38ing,
producentur 1 52,qua divifa per 60,dant 2,& 32:
fcribe 32 infra 4,& 2 fcribe inlocoanteriori. His
peractis, collige fummas infra primam lineam

ofitasin{ummam rotalem,modo di&oArtic.3.
8 habebis fummam infra fecundam lineam,no-
tatam utvides juxta tertium pracedens przce-
ptil,quoniam fecundaductain tertia,dant quin-
ta: in {ecunda,quarta: in prima,tertia,inintegra,
{ecunda, & hzcdivifaper §o0,dant prima,

Simili prorfus modo procedendum eft in o-
mnibusaliis exemplis , fivemotus per morum
multiplicentur , fivetempora per tempora: &
etiam{i Multiplicans contineat plures fpecigs.
Exempla tuipfe ubi ftatue.

8 28, 3L 4
2. 32. 14. 36.

14
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Example®. Has to be multiplied 4°.13'.42".50". by 38". Compose the numbers as
you see, multiply 38 by 50, comes 1960"!, this divide by 60, comes 31, remaining
40, so write 402 below the multiplier and set 31 below the preceding order,
whereby the sums produced by following multiplication will be increased, as you
see in the example. Again multiply 38 and 42, comes 1596, divide it by 60, makes
26 and 36 remaining, write 36 below 42 and below 31, but set 26 below 13. And
again multiply 28 and 13, comes 494, divide by 60, you will get 8, remaining

14, this (14) write below 13, that (8) below 4. At last multiply 38 and 4, comes
152, which divided by 60, makes 2, and 32: write 32 below 4, and 2 in a pre-
ceding place. When this is done, collect the sums below the first line and put
them together in a total sum in the way given in section 3'*. And you will get the
sum below the second line, marked as you see in accordance to the third prece-
ding rule, which means secunda multiplied by tertia gives quinta: by secunda
(gives) quarta: by prima (gives) tertia, by integra (gives) secunda, and these
divided by 60 give prima."

The same procedure has to be done in all other examples, in case there has to be
multiplied motion by motion or times by times'® and even if the multiplicand
may have several orders.'” Give examples to yourself.

10 In this example a multi-digit number is multiplied by a single-digit number in written form.
11 Wrong result, 38 X 50 = 1900. He continues his calculation the right way.

12 In the written display 40 is erroneously printed as 4°.

13 Wrong value, should read 38.

14 He refers to section III, De Additione astronomica, about astronomical addition.

15 First the numbers are multiplied and the partial products are written down and when
finished the orders are defined and noted. Here Schott enumerates the orders of all partial
products from right to left.

16 Mathematicians distinguished between astronomical numbers for motion with multiples and
parts of degrees, based on proportion 60 and numbers for time that hold years, months, days,
hours, minutes, seconds and their parts (see Articulus I, p. 43).

17 Schott passes over a multiplication with two multi-digit factors, which is in consideration of
the orders of all partial products more difficult to perform. A century before authors give
such an example. Systematically they arrange figures in columns for orders and thus ease
calculation. See Stifel Arithmetica Integra, fol. 67r or Theodoricus Compendium.
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Annotatio,

De Tabula Sexagenaria , pro mwitiplicatione,
divifione, innumeris aflronomicss.

Uoniam 1esliboris ac tadii plena eff produtlum
ch mulisplscatione,quoties fexagenarinm nume-
rum [uperatsdsvidere per 60,C5quotum inventum ad
anteriorem [peciem rejiceresretentofolum refiduo; or-
dinarunt eAriifices, magnosngenso, Tabulam quam
Canonem Sexagenarium appelant, feu fexa gefim.ri
[erupnlornmyex qua flatsm €5 uno quafi inustn colli-
Qitwur q.md exqualsbet mulisplicatione prodmcarur ad
dsverfas[pecies [pellans,quam properea bhu:clocosn-
fercrevolus. Conflat ea trianguli A B C, €8 trapezsj
DEFG forma. :
Ufus Tabulebiceff, Sitam multsplicandus,quanms
multsplicator tricenario major fis,guaratur maforin
trianguls latere dextro BC, minorveromn [uperiori
tranfver(als AB : Sivero alteruter tricenario msnor
fit,quaratur major n trapezsi lateve finsfiro D E ,mi-
nor 1n tranfverfals obliguo D F. Cum hes duobus ny-
meris 15 utroltbet cafu,perge adareolam eorsm com-
wss 1em, ESinveniesined piodultum [ub duabus fpe-
crebus antecedente, et conﬁgn ente : ¢ finiflimui gmia
denumerns dsllaa cols fignificat guotnm ad [peciems
antecedentemreifcsenda,dexismm vero refiduum ex
bt

multiplicatione, Quiporronotam his refidsum ha-
beredebeat difies ex teruo pracepto panloante p%{:}a.
Exemplum. Sintutantesmulisplicanda 5 per
38 :quare § 0 intriangulslatere dsxtro BC, & 3817
latere fuperiore ABynuveniesin areolafen qsadr::tu lo
commnni,31, 403 que fignificantin cafupofite 31’ ;&
4. diem fint multiphcanda 15 per 3¢ quaress in
trapeziflateve finiftro DE, 13 veroin diagonals DF ;
invenicsinareola fen quadranguloconcurfus 85 14
gueignificant in pofitocafug €51 4.
Hec antem Tabulafervit eiam prodivifione,ut ex
dicendis e Ariculo fequenti patebst. Examen mults-
plscationss fis per dvufionem,dz quananc Agemus,

16

(p. 46)
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Annotation.

About the sexagesimal table for multiplication,
division with astronomical numbers.

Since it means trouble and dislike to divide by 60 a product from a multipli-
cation whenever the number exceeds 60 and to diminish the found quotient to
the preceding order to get only the remainder,® Artists constructed with much
ingenuity a table, which they call Canon Sexagenarium vel Scrupulorum
Sexagesimorum (Table of sixties or of sixtieth parts), from which at once and
almost at a glance can be brought together, what from a multiplication with
different orders is expected to be created; and that is why I intended to insert it
(the table) here. The shape consists of a triangle ABC and a trapez DEFG.

Follows usage of the table. If both multiplicand and multiplier are bigger than
30, the bigger one has to be searched on the right side BC of the triangle, the
smaller in the horizontal side AB above. If one of them is smaller than 30, the
bigger one has to be searched in the left side DE of the trapez, the smaller one
in the diagonal line DF. With these two numbers whatever go to their small
shared place and here you will find the product with two orders (figures), the
preceding and the consequential one: and the left number in this named small
place marks the quotient, reduced to the preceding order, the right one the
remainder of multiplication.”” What a sign the remainder has to have you will
get from the third rule placed short before.*

Example. As before, 50" are to be multiplied by 38": search for 50 on the left
side BC of the triangle, and 38 in the upper side AB, you will find in this small
place or shared small quare 31,40; which (numbers) in this case mean 31" and
40", In the same way are to be multiplied 13' and 38": search for 38 on the left
side DE of the trapez, 13 in the diagonal DF; you will find in the small space or
shared small square 8,14; which (numbers) in this case mean 8" and 14"

But this table is useful for division too, as will be explained in the following
article. The study of multiplication leads to division, which we now cover.

18 An example for what he says: 31° x 46 = 1426°; 1426° / 60 = 23* R 46° with calculation or,
much more easier, 31 x 46 = 23.46 from the table.

19 Schott refers to an intermediate division by 60 if the partial product exceeds 59, not
necessary by use of the table, see preceding footnote.

20 In the same column on top of the page.
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Articulus VL
De Divifione Afironomica.

Ivifio numerorum aftronomicorumpera-

ftronomicos,rarum haber ufum, & perTa-
bulam Sexagenariam difficulrer peragitur , fine
Tabuladifficillimé. Quieadeftituirur, refolvat
tamDividendum,qudm Divi{orem,per continua
mulriplicationem Sexagenariam,in ultimas {pe-
cies quas continent,&tuwm divifionem more vul-
gatoinltituar, quotumque inventum rurfus per
conunuam divifionem fexagenariam more val-
gato in {nas(pecies colligar.

Exemplum.Sint dividenda Sexagelime {ecun-
dz1g,Sexagefinz primz 5, gradus 9, Minura1z,
Secunda1y, Tertia16.perSexagelimas primasq2s
Gradus 23,Minuta 35 bt AeR9 N, we

3 ] ! -
Secundas6.Reducto- i Ifz f:l i M e
ta di?ldédum ad Ter- > P ne

; oo gt 4335 35 40
tia,pet continuamulri- e Lt
ﬂlicariom?n per 60,& | Fertia. 125083 88:36

abebisTertiar250838|Secunda. 9156946
$236. Similiter reduc Prima, 1366
totum Diviforé adSe- Gradus 22. Minuta 46,

cunda,pereandem continuam multiplicatio né

per 60,&habebis Secunda 9156946, Divide jam
Tertia perSecunda,divifione vulgari, & habebis
pro Quoto Prima 1366, uti patebit ex chulis
paulo poft adfignandis. Hac rurfusdivide divi-
fione vulgari per 60,& produces Gradus22,Mi-
nura 46, uti ex iifldem Regulis patebit.

18
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Section VI.

About Astronomical Division.

The division of astronomic numbers by astronomic (numbers) is seldomly used
and with the Sexagesimal Table difficult to perform, without the table most
difficult. Who is left alone without it (the table), enlarges dividend and divisor
with repeated sexagesimal multiplication to the farest orders they hold and then
performs a division the normal way, and going back that way puts together their
orders with normal sexagesimal divisions.

Example. Should be divided Sexagesimae secundae 15*, Sexagesimae primae 5,
gradus 9, Minuta 12, Secunda 17, Tertia 16 by Sexagesimae primae 42, Gradus
23, Minuta 35, Secunda 46. Reduce the whole dividend to Tertia with
continuous multiplication by 60, and you will get 12508388236 Tertia. In the
same way reduce the whole divisor to Secunda with the same continuous multi-
plication by 60, and you will get Secunda 9156946 . Divide Tertia by Secunda
with normal division and you will get a quotient of 1366 Prima which will be
specified with the near below following rules. Going back divide these (Prima)
with usual division by 60 and you produce Gradus 22, Minuta 46 that will come
from the same rules.

21 Wrong value, should read 16 like in written example.
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Per Tabulam Sexagenariam ficinfticues divi-
fionem. Premso. Totum Dividendum cum f{uis{pe-
cieb.feribe loco fuperiori, eique {ubjice, incipi-
endoa finiftra;totum Diviforem cum f{uis eriam
{pecieb.itautvel finiftima figura divifors {ubji-
ciatur finitimz Divideadi,ii minor {ir Divifor
qudm membrum Dividendi cui refpondere de-
bet; vel proximé fequend,fifirmajor.  Deinde
pofturrumque numerum ad dexceram forma fe-
milunulam,, cui Quotusinfcribatur , prourin
Divifione ordinaria fit, & proucinexemplofa-
Gumwvides in A & B.

Secundo.Siutraq; primafpecies,tamDiviforis,
quam Dividendi, excedat triginta , aditabulam
triangularem, & quaere Divilorc inlatere fupre-

mo tranf{verf(ali AB, Dividendtiveroin(ubjecia

columna perpendiculari; vel fiDividendusn di-
¢ta columna przcisé néreperitur , quare nume-
rum proxim& minorem; & abhocnumero perge
adlatus dextrumBG trianguli.invenicfqueQuo-
tum poftlunulam fcribendum.Siveroalterucra,
five Dividendi, five Diviforis,prima fpecies mi-
nor eft tricenarie,adi tabulam quadrangularem,
& quare Diviforem in farerc finiftre DE dici=
tabule,Diviforem verdin columna cranfverfalis
vel ipfo proximé minorem numerum,d quo nu-
mero fiafcendasreétaad capur tabulz , invenies
in ejus latere obliquo DF Quorum poft femilu-
nulam fcribendum,ur vides in L factum.

20
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(To even out page count the corresponding original sketch is added at the end of text)

With help of the Sexagesimal Table you will set up a division that way. First.
Write the whole dividend on top with its orders, downwards set, beginning from
the left, the whole divisor with his orders too, so that either the leftmost figure
of the divisor is set below the leftmost (figure) of dividendus, if divisor is smaller
than the corresponding part of dividend, or, if it is bigger, under the next
following (figure).Next behind one of the two numbers to the right side form a
small half moon®, in which the quotient will be written in the sequence of the
division and like you see in A and B.

Second.If the first order® of divisor or dividend exceeds thirty, go to the
triangular table and look for the divisor on the horizontal side AB on top, and
look for the dividend in the rectangular column below, if the dividend cannot be
found exactly in the named column, look for the next smaller number; and from
this number go to the right side BG in the triangle and you find a quotient that
is written behind the left parenthesis. But if in dividendus or divisor the first
order is smaller than thirty, go to the square table and look for divisor in the left
side DE of the named table, (look for) divisor?* or the next smaller number in
the horizontal row, from this number go up to top of table and you will find in
this oblique side DF the quotient that is written behind the parenthesis as you
see done in L.

22 A nice replacement for left parenthesis.
23 Precisely the figure in the first order.
24 Rectified dividend
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Tertio.Quotuminventum multiplicain rotum
Diviforem;modo dictoin Articulo V.deMulti-
plicationeaftronomica,ut vides factum in C.

Quario.Productum exmultiplicatione collige
in unam fummam, diftin&a ric¢ in fuas (pecies,uc
videsinD:ecamquefummam {ubtrahed Dividen-

doscuifubferipruseft divifor,& refidunm fcribe
infra,utin fequenti exemplo videsin E.

mnto. Reliduoinfid norato adjunge aliam

{peciem Dividendi, ut factum videsin F.Divifo-
req; promoto, utfieri folerin divifiene ordina-
ria,& utvidesfacdtum inG,repete operationeso-
mnes utanté,& ut factum vides in H,inLin K,
&in M. : :

- Sexta.Siplures faperfunt {peciesDividendi,re-
pete candem operandi modii, donecomnesab-
fumpferis.Si promoto Divifore,is major eft qua
Dividendus cui fubferipus eft,pone cifram poft
lunulam,& irerum promoveDiviforé,operare-
queutantea,Siquid ex divifionerefidu fit, pla-
ceatque ulterius per cundem Diviforem divide-
rescunc refiduo a dextris loco ultgrioris {peciei
adjunge cifram {emel,auciterum,proutlibueric,
numerumque iftum ulterius partire modo an-
teadicto. Sicad minima pervenire poteris.

22

(p. 47)
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Third. Multiply the quotient by the whole divisor, as told in section V. About
Astronomical Multiplication, as you see done in C.

Fourth. Collect the product from multiplication in one sum, parted as usual in
its orders, as you see in D: this sum subtract from dividend, which holds the
divisor below, the remainder write below as you see in the following example in
E.

Fifth. This remainder written below combine with the other order® in the
dividend, as you see it done in F. Repeat all operations as before with the moved
divisor how it is done in normal division and as you see it done in G, and as you
see it done in H, in I, in K and in M.

Sixth. If more orders in the dividend are left, repeat this operation until you
have removed all of them. If a moved divisor is bigger than that dividend it is
written below, place a zero behind parenthesis and operate with the moved
divisor like before. If something remains from division and it pleases going on to
divide with the same divisor, then add to the remainder zero at the right in the
next order once, or repeatedly, as you like, and part this number again and again
in the way told before. Thus you will come to the least.

25 Orders that are not treated yet, 16" in his example.
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Sit dividédus & divifor ut{upra.Collocaillos
utvidesinA &B.Etquoniaprimadividendi {pe-
cies,16,minor eft tricenario,quare diviforé, 42,
inlatere DE trapezij,& perge dexcrorfum in ea-
dem columna; 1n qua quia non occurruntic, § ;
accipe proximéminorem numerum 1§, 24,8 a-
{cendendo invenies22.Scribeergo 22 proQuo-
to,ut videsin L.eumque multiplicain diviforem
B; invenies numeros C;quos collige in fummam
D, & fubtraheab A,eritque refiduus numerusE.
Hinc adde ultimam dividendi {peciem , nimi-
rum 1 ', & habebis novum dividendum F, cui
{ubfcribesdiviforem, utvidesfadumin G. Ex
quiaprima Ipeciestam dividendi, quim divifo-
r1s major eft tricenario,quaere primam diviforis
{peciem,42.infronte ABtrianguli,& deflcenden-
cﬁ: invenies 32,12, a quo numero pergedetror-
fum,& in latere BC trianguliinvenies 46.5cribe
hzc poftlunulam pro Quoto,urvidesin M:eun-
dem multiplicain G,numeros H productos col-
lige in fummam I, eamque fubtrahe abF, & nihil
remanebit,Erititaque Quotus,22,46,

Septsme Peractd diviffone totd,fi gnanotis con-
venientibus{peciesQuoti ex divilione emergen-
us,obfervando fequentes Regulas,

24
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Dividendus and divisor are as above.?® Set them as you see in A and B. And
because the first order of dividendus, 16, is smaller than thirty, search the
divisor, 42, on the side DE of trapez, go to the right in the same row, in which
16,5 don't occur, take the next smaller number 15,24 and going down you find
22. So write 22 for quotient as you see in L. This (number) multiply by divisor
B, you will find numbers C, which you collect to sum D and subtract from A, will
come remainder E. Here add the last order of dividend, it's 16" and you will get
the new dividend F, to which you write below the divisor, as you see done in G.
And because first order of dividend and of divisor is bigger than thirty, look for
the first order of divisor, 42, in front AB of triangle and going down you will find
32,12 from where you go to the right and you will find 46 in the side BC of the
triangle. Write it behind the parenthesis as quotient, as you see in M: this
multiply with G, the produced numbers H collect in sum I, which you subtract
from F and nothing will remain. So the quotient will be 22,46.

Seventh. When the whole division is done, mark the orders of quotient with
signs that follow from division, observing the following rules.

26 Without any connection an example for division with given numbers follows.
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Regulzadfignandas $pecies
Quots,

RimaCum divifor& dividendus habent no-
4 tasejuidem {peciei,&quantitatis,proveniunt
Integra. Secji devidasgradusper gradus s Sexagenas
primas per primas, Secandas per fecundas, ¢, Scru-
prla prim.é per primasfecundaper fecunda,ESc.emer-
Lunigradus , quiintegram conflitunnt.

Seerenda, Cum divifor & dividendus habentno-
tas ejufd¢ fpeciei,fed nota dividendi fuperat no-
td diviforis:(ubtrahe minorem notam ex majori,
erirquerefidunm nota Quoti ejufdem fpecieiur
antea. Sicfidivsdas ft‘?ﬂpm‘-l 3 6. per G” fiet Qmotns
G': Sifexagenas12 333 perg2as, fiet Quotiss 217,

Terisa.Cum divifor& dividendus habent notas
cjufdem {pecici, fed nota diviforis fuperatnoram
dividends; fubtrahe fimiliter minoré ex majore,
eritqsrefiduum nota Quotidiverfz{peciei quam
antea:nam ex {crupulis fiuneS exagenx,&exSexa-
genis (crupula,  Sicfi dswidas fernpula \ § per g

26
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Rules to indicate orders
of the Quotient.

First. If divisor and dividend have signs of the same range and quantity* come
integra. So if you divide gradus with gradus, sexagenae primae by primae,
secundae by secundae and so on, scrupula prima by prima, secunda by secunda
and so on, will come gradus, which become integra.

Second. If divisor and dividend have signs of same range, but the sign of
dividend is bigger than the sign of divisor: subtract the smaller sign from the
bigger one, the remaining sign of quotient will belong to the same range as
before. So if you divide scrupula 36" by 6", the quotient will be 6': if (you divide)
sexagenae 12°* by 5 the quotient will be 22,

Third. If divisor and dividend have signs of same range, but the sign of divisor is
bigger than the sign of dividend; subtract in the same way the smaller from the
bigger (one), the remaining sign of quotient will be in the opposite range than
before: from scrupula come Sexagenae and from Sexagenae scrupula. So if you
divide scrupula 12" by 6",

27 Here species is used in the sense of "range" and quantitas is the value of a sign. Schott
distinguishes the three ranges sexagenae, gradus, scrupula, from modern view negative or
positive or zero exponents.

28 The superscript signs "as" and "&" are equal, but they follow Latin grammar: sexagenae in
nominative case and sexagenas in accusative case.
Furthermore Scupula tertia are bigger than scrupula secunda and sexagenae tertiae are
bigger than sexagenae secundae. From view of powers, exponents have no sign in sense of
positive or negative, their value is absolute. Schott uses eight rules to avoid zero or negative
differences between signs.
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finnt21= Sexagene : fivero fexagenas 1621 per fexa-
genas 433, fiunt ferupula 4', |

%aru.C&m divifor & dividendus habentno-
tas diverfa Ipeciei, adde notasdiviforis notis di-
videndi,& fumma erit nota%l}oti fubea fpecie,
{ub quadividenduserat Sic fi drvidas 2005 exage-
nas 5 [crupulaemergunt § fexagens quinta; €3 fi di-
vidascrupula 1; per 4 Sexagenas tertiassemer gunt
4ferupulaquinta

Quinta. Clum gradus dividuntur per fcrupula,
proveniunt Sexagena ejuldé fpeciei , cujus funt
lerupula diviforis.Sic fidividas 16 per 4" ferupula,
habebisin Qnoto 4335 fexagenas.

‘Sexta Cum fcrupula per gradus dividuntur,
proveniunt fcrupula ejus fpeciei , cujuseft divi-
dendus. S fidividasi ; fcrupulaper 4, habebis in
Qwuoto 4 fcrupula.

Septima. Cum gradus fexagenas dividuntur,
ﬁrovmiunt in Quoto fcrupula ejusfpecici,quam

abet divifor. Sic dvifis 15 per 4235 fexagenas,erir

Qnoms 4" ferupnla.

Odtava. Cium Sexagenz per gradus dividun-
tur,proveniunt fexagenz ejus fpeciei , cujuseft
dividendus.  Sic dsvifis 163 fexagenss per 4, ers
O notes 42% fexagens. -

Annotatio.
H o regulevalent, cim dividendus privms eft

major divifore : [ienimminor eff \producitur
Jpeciesin Quato uno locoinferiorilia , guam Regule
dosent; [cilscer nongrads, [ed [erupmlaznon ferupu-
lafed fecunda, Sitamenminorem dividendwumsre-
ducasad(equentem [peciem minorem ,v.g.gradus ad
[erupala,fcrupulaad fecunda, € c.valent Regule.

28
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come 2'* Sexagenae: in contrast sexagenae 16* by sexagenae 4°** will come
scrupula 4'.

Fourth. If divisor and dividend have signs of opposite range, add the signs of
divisor and the signs of dividend, and the sum will be the sign of quotient in
that range the dividend had. So if you divide 20** sexagenae (by) 4" scrupula,
will come 5 sexagense quintse: and if you divide scrupula 16" by 4 Sexagenae
tertiae will come 4 scrupula quinta.

Fifth. If gradus are divided by scrupula, come Sexagenae with the same order
scrupula of the divisor have. So if you divide 16° by 4' scrupula, you will get in
the quotient 4'* sexagenae.

Sixth. If scrupula are divided by gradus come scrupula with the same order of
dividend. So if you divide 16" scrupula by 4° you will get in quotient 4" scrupula.

Seventh. If gradus are divided by sexagenae come in quotient scrupula with the
same order the divisor has. So if you divide 16° by 4% sexagenae will come a
quotient of 4" scrupula.

Eighth. If sexagenae are divided by gradus, will come sexagenae with the same
order the dividend has. So if you divide 16%* sexagenae by 4°, will come a
quotient of 4%* sexagenae.

Remark.

These rules are valid as long as the dividend is bigger than the divisor: if it is
smaller, an order in the quotient comes that is one place lower than that the

rules give; which means, not gradus but scrupula; not scrupula but secunda.
But if you reduce the smaller dividend to the next smaller order, for example
gradus to scrupula, scrupula to secunda, and so on, the rules apply.”

29 The named case is already covered in the rules to perform a written division. What he really
wants to say is avoid a numerical quotient smaller than 1.
Background of this rule is the term
(ax60™) / (bx60™) = a/bx60™ " for a>b and = (60a/b)x60™ " 'for a<b.
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Exemplym.

30

2= 1.% -0
1. Dividendus. Asi 265758 90 e 17 J6: °
1.2 °] (L.zz.
Divifor. B. 42, 23 3. (46-
Numeri exmultiplicatione 2§. 8, Ik 16."§A
Quoti in Diviforem orti. C. 24 26,7 50
Summafubtrahen- L .
da ex Dividendo. ‘D 1. 32 39. ‘6. g2
Refiduum ex P Qabnstls,
fubcradione. E, 00 32- 30: ¢ 2f-
R - % o
1I. . Novus Dividendus X 32, 3057 6., Bye. G (M.22.46.
)
Divifor promotus. G. 42. 23 35 46.
Numeri exmultiplicatione ~ H- 32, 17« 26. 3§+ 16.
novi Quotiin Diviforemorti. 12. 38, so.
Summa fubtrahenda b B0 it
exnovo Dividendo. I, 31. 30, §. 25, 16.
Refiduum ex K. 00. 00. 0. 00, 00,

fubtraétione.

Follows Tabula

do
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60 059 058 0|57 056 0|55 054 053 052 051 0[50 0{49 0|48 047 0|46 045 0|44 043 0|42 0|41 0]40 039 038 037 036 035 034 033 032 031 060
58 1|57 2|56 3|55 4|54 5|53 6|52 7|51 8|50 9|49 10|48 11|47 12|46 13|45 14|44 15|43 16|42 17|41 18|40 19|39 20|38 21|37 22|36 23|35 24|34 25|33 26|32 27|31 28|30 29|59
56 4|55 6|54 8|53 10|52 12|51 14|50 16|49 18|48 20|47 22|46 24|45 26|44 28|43 30|42 32|41 34|40 36|39 38|38 40|37 42|36 44|35 46|34 48|33 50|32 52|31 54|30 56|29 58| 58
1 54 9|53 12|52 15|51 18|50 21|49 24|48 27|47 30|46 33|45 36|44 39|43 42|42 45|41 48|40 51|39 54[38 57|38 037 3|36 635 9|34 12|33 15|32 18|31 21|30 24|29 27|57
1ffo 1] 2 52 16|51 20{50 24|49 28|48 32|47 36|46 40|45 44|44 48|43 52|42 56|42 0|41 4|40 839 12|38 16[37 20|36 24|35 28|34 32|33 36[32 40|31 44|30 48|29 52[28 56|56
2110 2|10 4 3 50 25|49 30|48 35|47 40|46 45|45 50|44 55|44 0|43 5|42 10|41 15|40 20|39 25|38 30|37 35|36 40|35 45|34 50|33 55({33 0|32 5|31 10|30 15|29 20|28 25|55
3010 310 610 9 4 48 36|47 42|46 48|45 54|45 0|44 6 |43 12|42 18|41 24|40 30|39 36|38 42|37 48|36 54|36 0|35 6|34 12|33 18|32 24|31 30|30 36|29 42|28 48|27 54|| 54
4o 4|0 8|0 12|0 16/ 5 46 49|45 56|45 3 |44 10|43 17|42 24|41 31|40 38|39 45|38 52(37 59|37 6|36 13|35 20|34 27|33 34|32 41|31 48|30 55[30 2|29 9|28 16|27 23|53
5o s[o 10]0 15[0 20l0 25 6 45 4|44 12]43 20|42 28|41 36[40 44|39 5239 0|38 8|37 16[36 24|35 32|34 40(33 48|32 56|32 4|31 12|30 20]|29 28|28 36|27 44|26 52|52
60 6|0 120 18{ 0 24| 0 30/ 0 36 43 21|42 30|41 39|40 48|39 57|39 6|38 15|37 24|36 33|35 42|34 51|34 0|33 9|32 18|31 27|30 36|29 45|28 54|28 3|27 12|26 21|51
7110 7|0 140 21|/ 0 280 35/ 0 42| 0 49 8 41 40|40 50|40 0|39 10|38 20|37 30|36 40|35 50|35 0|34 10|33 20|32 30|31 40|30 50|30 0|29 10|28 20|27 30|26 40|25 50|50
gffo s|o 16/ 0 24| 0 32[0 40[0 48[ 0 s56]1 4| 9 40 1|39 12|38 23|37 34|36 45|35 56|35 7|34 18|33 29|32 40|31 51|31 2|30 13|29 24|28 35|27 46|26 57|26 8|25 19|49
9flo 9]0 180 27]0 36| 0 45[0 s54[1 3|1 12[1 21 10 38 24(37 36[36 48[36 0|35 12[34 24[33 36[32 48[32 031 12]30 24[29 36[28 48|28 0|27 12[26 24|25 36[24 48[f48
10 0 10) 0 20f{0 30f{0 40f{0 501 O0|1 101 201 301 40| 11 36 49|36 2|35 15|34 28|33 41|32 54|32 7 |31 20|30 33|29 46|28 59|28 12|27 25|26 38|25 51|25 4 |24 17| 47
11)/ 0 1110 2210 33]0 440 551 6|1 17| 1 281 391 502 1 12 35 16|34 30|33 44|32 58|32 12|31 26|30 40|29 54|29 8|28 22|27 36|26 50|26 4 |25 18|24 32|23 46|46
12| 0 12) 0 24| 0 36/0 48[ 1 0|1 12| 1 24| 1 36| 1 48| 2 0|2 12| 2 24| 13 33 45|33 0|32 15(31 30|30 45|30 0|29 15|28 30|27 45|27 0|26 15|25 30|24 45|24 0 |23 15||45
13[ 0 13/ 0 26[ 0 39/ 0 52]1 5|1 18]1 31[1 44]1 57[2 10]2 23[2 36| 2 49| 14 32 16]31 32|30 48|30 4 (29 20|28 36|27 52|27 8|26 24[25 40|24 56[24 12|23 28[22 44| 44
14)] 0 14| 0 28[ 0 42/ 0 56/1 10| 1 24| 1 38[1 52| 2 6|2 20|2 34[2 48[3 2|3 16| 15 30 49|30 6|29 23|28 40|27 57|27 14|26 31|25 48|25 5|24 22|23 39|22 56|22 13| 43
15[l 0 15/ 0 300 451 of1 15/ 1 301 45[2 o2 15/2 30[2 45/3 o3 15[3 30[3 45| 16 29 24|28 42|28 0|27 18|26 36|25 54|25 12|24 30|23 48[23 6 |22 24|21 42| 42
16| 0 16) 0 320 48| 1 4|1 2011 361 5212 8|2 24| 2 40| 2 56| 3 12| 3 28| 3 444 0|4 16| 17 28 1|27 20|26 39|25 58|25 17|24 36|23 55|23 14|22 33|21 52|21 11|41
17l 0 17| 0 34[ 0 511 8|1 25| 1 42| 1 59|2 162 33|2 503 7|3 24|3 413 58] 4 15| 4 32| 4 49| 18 26 40|26 0 |25 20|24 40|24 0 |23 20|22 40|22 0 |21 20|20 40|40
18] 0 18] 0 36f 0 541 12f1 30| 1 482 6|2 24| 2 42|13 0|3 18| 3 36| 3 54| 4 12| 4 30| 4 485 6|5 24| 19 25 21|24 42|24 3|23 24|22 45|22 6|21 27|20 48|20 9 |39
19l 0 19)0 38{ 0 571 16f1 35| 1 54| 2 13| 2 322 51|3 10|13 29| 3 48| 4 7|4 264 455 4|5 235 42]/6 1 20 24 4|23 26|22 48|22 10(21 32|20 54|20 16|19 38|38
20)l 0 2010 401 O0]1 20]1 402 0|2 20[{2 403 0|3 20|3 404 0|4 204 405 0|5 20|5 40|l 6 0|6 206 40| 21 22 49|22 12|21 35|20 5820 21|19 44|19 7 ||37
21l 0 21]0 42| 1 3|1 241 45/2 6|2 27|2 48[3 9|3 30[3 51|4 12| 4 33| 4 54[5 155 36/5 57| 6 18[6 397 o7 21| 22 21 3621 0|20 24|19 48|19 12|18 36| 36
22| 0 22|10 4411 6|1 281 50|2 12|2 34|2 563 183 40| 4 2|4 24| 4 46|5 8|5 30|5 5216 14| 6 36| 6 58|7 2017 42|18 4 23 20 25|19 50|19 15|18 40|18 5 || 35
23[o 23l0 46|/ 1 9|1 32|1 55/ 2 18/ 2 41|3 4|3 273 50[4 13| 4 36| 4 595 225 45/6 8|6 31| 6 54[7 17| 7 40|/8 3|8 26| 8 49| 24 19 16|18 42|18 8 |17 34|l 34
24| 0 24| 0 48| 1 12| 1 36| 2 0|2 24|2 48| 3 12| 3 36| 4 0|4 24| 4 48| 5 12|5 36| 6 0|6 24| 6 48| 7 12|7 368 0|8 24| 8 48| 9 12| 9 36| 25 18 9|17 36|17 3|33
25/l 0 25{0 s50[1 15[1 40|2 5|2 302 55[3 20[3 45[4 10| 4 35|5 0|5 25(5 50[6 15(6 407 5|7 307 55[8 20[8 45(9 10| 9 35/10 010 25| 26 17 4|16 32|32
26[[ 0 26/ 0 52/ 1 18[ 1 44[2 10[2 36[3 2|3 283 54| 4 20[4 465 12| 5 38[6 4|6 30|66 56[7 22| 7 48[ 8 14[8 40l 9 6|9 32[9 5810 24|10 5011 16 27 16 1|31
27[ 0 27[ 0 54| 1 21[1 48[ 2 15[ 2 42[3 93 36[4 3[4 30{4 57[5 245 51[6 18[6 45[7 12[7 39[8 6|8 339 o9 27[9 5410 21[10 48[11 15[11 42[12 o 28
28| 0 28| 0 561 24| 1 52| 2 20|2 48| 3 16| 3 44| 4 12| 4 40|5 8|5 36|6 4|6 32|17 0|7 287 568 24|8 52|9 20|9 48|10 16|10 44|11 12|11 40|12 8 |12 36|13 4 29
29/ 0 2910 581 2711 562 25|2 543 23|3 5214 2114 505 19|5 48| 6 17| 6 46| 7 15| 7 4418 13| 8 42| 9 11|9 40|10 9|10 38|11 7|11 36|12 5|12 34|13 3|13 32|14 1 30
300 3001 0)1 302 0)2 30[{3 0|3 30{4 0|4 305 0|5 3006 0|6 307 0|7 308 0|8 30,9 0|9 30/10 0|10 30|11 0|11 30|12 0|12 30|13 0|13 30|14 0 |14 30|15 O |[30
31/ 0 3111 2|1 332 42 353 6|3 374 8|4 39|5 10|5 41| 6 12| 6 43| 7 14| 7 45| 8 16| 8 47| 9 18| 9 49|10 20|10 51|11 22|11 53|12 24|12 55|13 26|13 57|14 28|14 59|15 30|f 31
32[fo 3211 4|1 36[2 8|2 40|l3 12| 3 44| 4 16/ 4 48| 5 20|5 52| 6 24| 6 56| 7 28/8 0|8 3219 4|9 36[10 8|10 40|11 12|11 44|12 16|12 48|13 20|13 52|14 24|14 56|15 28|16 0 |32
33[[o 331 6|1 39[2 12[2 45[3 18[3 51[4 244 57[5 30[6 3|6 36[]7 9[7 42[8 15[8 48[ 9 21| 9 s54[10 27{11 o011 33[12 6|12 39[13 12|13 45[14 18|14 51|15 24[15 57|16 30[[33
34| 0 341 8|1 42|12 16| 2 50| 3 24| 3 58| 4 3215 6|5 40| 6 14| 6 48| 7 22|7 56,8 3019 4|9 38|10 12|10 46|11 20|11 54|12 28|13 2|13 36|14 10|14 44|15 18|15 52|16 26|17 0 || 34
35 0 351 1011 45| 2 202 55|3 304 5|4 405 155 506 257 0|7 35|8 10/ 8 45| 9 209 55|10 30|11 5|11 40|12 15|12 50|13 25|14 0 |14 35|15 10|15 45|16 20|16 55|17 30| 35
36]] 0 36/ 1 12| 1 48[ 2 24| 3 o3 364 12| 4 48|5 246 0|6 367 12| 7 48|88 24| 9 0|9 36|10 12|10 48|11 24|12 0|12 36|13 12|13 48|14 24|15 0|15 36|16 12|16 48|17 24|18 0|36
37l 0 37| 1 14| 1 512 28|3 5|3 42|/ 4 19| 4 s6|5 33]6 10[6 47| 7 24[8 1|8 38[9 15[ 9 52|10 2911 6|11 43|12 20|12 57|13 34|14 11]14 48|15 25|16 2|16 39|17 16]17 53|18 30]|37
38| 0 381 16| 1 54| 2 32|13 10| 3 48| 4 26|5 4|5 42| 6 206 58| 7 36| 8 14| 8 5219 30|10 8|10 46|11 24|12 2|12 40|13 18|13 56|14 34|15 12|15 50|16 28|17 6 |17 44|18 22|19 0 || 38
39[ o 39[1 18/ 1 57[2 36[3 15[ 3 54[4 33[5 125 51[6 30[7 9|7 48[ 8 27[9 6|9 4s5[10 24[11 3|11 42|12 21{13 o [13 39[14 18[14 57|15 36[16 15[16 54[17 33[18 12[18 51|19 30[[39
40|) 0 40| 1 202 0|2 403 204 0|4 40|5 206 O|6 407 208 0|8 409 20[{10 0|10 40|11 20f{12 O |12 40|13 20|14 O |14 40|15 20|16 O |16 40|17 20|18 0 |18 40|19 20|20 O || 40
41| 0 41| 1 22|12 3|2 4413 25|14 6|4 47|5 286 9|6 507 3118 12|18 53| 9 34|10 15(10 56|11 37|12 18|12 59|13 40|14 21|15 2 |15 43|16 24|17 5|17 46|18 27|19 8 |19 49|20 30| 41
420 42{1 24|2 6|2 483 30| 4 12| 4 54| 5 36/ 6 187 0|7 42| 8 24|/ 9 6|9 48|10 30{11 12|11 54|12 36[13 18|14 0|14 42|15 24|16 6|16 48|17 30|18 12|18 54|19 36|20 18[21 o0 [ 42
43lo 43[1 26]/2 9|2 s52[3 35|4 18[5 1|5 44[6 27/ 7 10| 7 53| 8 36| 9 19[10 2|10 45{11 28|12 11|12 54|13 37|14 20|15 3|15 46|16 29|17 12|17 55[18 38|19 21|20 4|20 47|21 30][ 43
44 0 441 28| 2 12]2 56|3 40l 4 245 8|5 52| 6 36| 7 2008 4|8 489 32|10 1611 0|11 44|12 28|13 12|13 56|14 40|15 24|16 8|16 52|17 36[18 20|19 4 |19 48|20 32|21 16|22 0 | 44
45| 0 45|11 30f2 153 0|3 45/4 30|5 15|/6 0|6 45| 7 308 1519 0|9 45|10 30|11 15{12 0 |12 45[13 30|14 15|15 0|15 45|16 30|17 15|18 0 |18 45|19 30|20 15|21 0 |21 45|22 30}| 45
46]l 0 46| 1 32|12 18/ 3 4|3 s0|4 36/5 22/6 8|6 547 40| 8 26| 9 12| 9 58|10 44|11 30|12 16|13 2|13 48|14 34|15 20|16 6|16 52|17 38|18 24|19 10|19 56|20 42|21 28|22 14|23 o0 | 46
470 47\ 1 34| 2 21[3 8|3 s55|4 42[5 29]6 16[/7 3|7 50|88 37| 9 24|10 11|10 58|11 45[12 32|13 19[14 6|14 53|15 40|16 27|17 14[18 1]18 48[19 35|20 2221 9|21 s6]22 43|23 30 47
48]l 0 48| 1 36| 2 24|13 12|14 0|4 48| 5 36| 6 247 128 0|8 48| 9 36|10 24|11 12|12 0|12 48|13 36|14 24|15 12|16 0 |16 48|17 36|18 24|19 12|20 0 |20 48|21 36|22 24|23 12|24 0 || 48
4911 0 491 3812 27|13 1614 5|4 54|5 43|16 327 218 10(8 599 48|10 37|11 26|12 15|13 4 |13 53|14 42|15 31|16 20|17 9 |17 58|18 47|19 36|20 25|21 14|22 3|22 52|23 41|24 30|/ 49
50ff o s0f1 40l 2 30[3 20[4 10[5 o5 s50[6 40| 7 30[8 20[9 10[10 0|10 50|11 40|12 30|13 20|14 10|15 0|15 50|16 40|17 30|18 20|19 10[20 0|20 50|21 40|22 30|23 20[24 10[25 o |50
51 o 51| 1 42| 2 33| 3 244 15|5 6|5 57| 6 48[ 7 39/ 8 30l 9 21|10 12|11 3 |11 54|12 45|13 36|14 27|15 1816 9 |17 0|17 51|18 42|19 33|20 24|21 15|22 6|22 57|23 48|24 39|25 30|51
52| 0 52| 1 44| 2 363 284 205 12| 6 4|6 56| 7 488 409 32|10 24|11 16|12 8|13 0|13 52|14 44|15 36|16 28|17 20|18 12|19 4 |19 56|20 48|21 40|22 32|23 24|24 16|25 8|26 0 ||52
53] 0 53| 1 462 3913 32|14 25|5 18| 6 117 4|7 57|18 5019 43|10 36|11 29|12 22|13 15|14 8|15 1|15 54|16 47|17 40|18 33|19 26|20 19|21 12|22 5 |22 58|23 51|24 44|25 37|26 30|53
54| 0 54| 1 48] 2 42| 3 36| 4 305 24| 6 187 1218 6|9 0|9 54|10 48|11 42|12 36|13 30|14 24|15 18|16 12|17 6|18 0|18 54|19 48|20 42|21 36|22 30|23 24|24 18|25 12|26 6|27 O ||54
55|l 0 5511 50| 2 45| 3 40| 4 355 306 257 20/8 159 10f/10 5|11 0|11 55|12 50|13 45|14 40|15 35|16 30|17 25|18 20|19 15|20 10|21 5|22 0|22 55|23 50|24 45|25 40|26 35|27 30|55
56l 0 56| 1 52| 2 48| 3 44| 4 40| 5 36| 6 32| 7 28[ 8 249 20|10 16|11 12|12 8|13 4|14 0|14 56|15 52|16 48|17 44|18 40|19 36|20 32|21 28|22 24|23 20|24 16|25 12|26 8|27 4|28 0|56
57| 0 57| 1 5412 51| 3 48|14 45| 5 42| 6 39|7 3618 3319 30[/10 27|11 24|12 21|13 18|14 15|15 12|16 9|17 6|18 3|19 0|19 57|20 54|21 51|22 48|23 45|24 42|25 39|26 36|27 33|28 30|57
58] 0 58| 1 562 54| 3 52|14 50|5 48| 6 46| 7 44| 8 42| 9 40|10 38|11 36|12 34|13 32|14 30|15 28|16 26|17 24|18 22|19 20|20 18|21 16|22 14|23 12|24 10|25 8|26 6|27 4|28 2|29 0|58
59/ 0 5911 582 5713 56|/4 55|5 54| 6 53|7 5218 51| 9 50/10 49|11 48|12 47|13 46|14 45|15 44|16 43|17 42|18 41|19 40|20 39|21 38|22 37|23 36|24 35|25 34|26 33|27 32|28 31|29 30|59
601 02 0)3 0|4 0)5 of6 0|7 0|8 0|9 0|10 0|11 0|12 0|13 0|14 0|15 0|16 0|17 0|18 0|19 0|20 0|21 022 023 0|24 0|25 0|26 0|27 0|28 0|29 030 O|f60
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 [ 14 [ 15 | 16 | 17 | 18 | 19 [ 20 [ 21 | 22 | 23 | 24 | 25 [ 26 | 27 | 28 | 29 | 30
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Source:  Gaspar Schott, Cursus Mathematicus (1661). Reproduction S. Weiss, 2011


