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Genevieve Guitel,
Histoire comparée des numérations écrites, 1975
Comparative History of Written Numerations

CHAPITRE 11

EGYPTE AZTEQUES

EGYPTE
NUMERATION HIEROGLYPHIQUE (type IA”)

C’est un dénombrement dans la base 10
On renonce en écrivant au caractére évolué de la numération parlée.
Ecriture se limitant aux nombres inférieurs a 107 ; elle n’exige que
sept symboles originaux mais leur répétition rend cette numeération
lourde & manier.




Genevieve Guitel,
Histoire comparée des numérations écrites, 1975

Comparative History of Written Numerations

CHAPITRE III

GRECE I ROME

GRECE 1

Généralités sur les numérations écrites grecques

La primitive numération, qualifiée autrefois d’hérodienne. est de type
Iao~ et de base 10.

Systéme acrophonique attique

Les signes numériques en usage pour cette écriture sont les plus an-
ciens sigles de I’épigraphie grecque.
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Genevieve Guitel,
Histoire comparée des numérations écrites, 1975
Comparative History of Written Numerations

CHAPITRE V

SUMER ET BABYLONE
Intérét et importance de la plus ancienne numération écrite de position 297
Résumé de ses qualités essentielles.
Sa longue survie comme numération savante.
Son opposition avec la numération vulgaire accadienne.




Genevieve Guitel,
Histoire comparée des numérations écrites, 1975
Comparative History of Written Numerations

CHAPITRE VII

Généralités
Beaucoup d’ouvrages occidentaux concernant la Chine sont démodés;

les ouvrages d’auteurs chinois ne sont pas souvent traduits dans
nos langues.

Importance de I’ouvrage que J. Needham consacre a la science chi-
noise.

Le jugement que J. Needham porte sur la plus ancienne numération
chinoise nous parait sujet a caution.

CHINE I (oracle-bones)




The history of

numerical signs in China

J. Needham & Wang Ling.
Science and Civilisation in China. Bk 3: Mathematics
and ..., 1959

‘Ancient and medieval Chinese numeral signs’




J. Needham & Wang. Science and Civilisation in China. Bk 3, 1959
‘Ancient and medieval Chinese numeral signs’




J. Needham & Wang. Science and Civilisation in China. Bk 3, 1959
‘Ancient and medieval Chinese numeral signs’




J. Needham & Wang. Science and Civilisation in China. Bk 3, 1959
‘Ancient and medieval Chinese numeral signs’

ten
hundred




J. Needham & Wang. Science and Civilisation in China. Bk 3, 1959
‘Ancient and medieval Chinese numeral signs’




J. Needham & Wang. Science and Civilisation in China. Bk 3, 1959
‘Ancient and medieval Chinese numeral signs’




J. Needham & Wang. Science and Civilisation in China. Bk 3, 1959
‘Ancient and medieval Chinese numeral signs’




Needham-Wang's table argues that

the evidence shows an of the numerical signs that

took place China (like in Guitel’s recapitulative free)

and
led to a ‘Chinese contribution’:
the intfroduction of the modern

123




Genevieve Guitel

Histoire comparée des numérations
Comparative history of numerations

‘a well-designed written numeration
merely translates with conventional signs
a spoken numeration ....’
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A manuscrit in Dunhuang (end of the 10t century)

A decimal place-value system

24 32

0r.8210/S.930
http://idp.bnf.fr/database/oo_scroll _h.a4d?uid=-16458059536;recnum=929;index=1




Once nine like nine 9

Eight times eight sixty-four 64
Seven times eight fifty-six 56
Five times eight forty 4(0)

Or.8210/5.930
http://idp.bnf.fr/database/oo_scroll_h.a4d2uid=-16458059536;recnum=929;index=1
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in the uppermost row. Then we multiply the uppermost by the orders
of the lowest, and then we add the answer to the middle. We multiply
the uppermost by the middle and then subtract it from the amount.

There remains that which is according to the

[Fig. 6]

Then we double the lowest 4 and we multiply the uppermost by the
orders of the lowest. We add the answer to the middle. We always add 1
to what falls out in the middle with the completion of the work. Then it

(Fig. 7]

The result® is in the uppermost line as the cube root of the amount.
The remainder of the amount is parts of the orders of the middle, of I.
Whoever would make the cube root more exact must convert the amount
to fractions to determine the cube root; these are thirds, sixths, and
ninths according to this arrangement. Then its cube root is extracted.

As to the check of the cube root, if one multiplies it by itself, then
by the check, and we add the check of the remainder of the amount
whose cube root was extracted, and then nines are cast out, it is equal
to the check of the amount whose cube root was derived.®

These are the principles existing in all of practical and astronomical
arithmetic that flows from people of the world. It is concluded with the
parts of this section. Praise be to God and may He have mercy on

Muhammad to the last.%
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Mesopotamia

Nippur
Scribal school

Beginning of second millennium BCE

Proust, Christine

(2007) Tablettes mathematiques de Nippur: reconstitution du cursus scolaire.




obverse
1 Su-si
2 Su-si
3 Su-si
4 Su-si
5 Su-si
6 Su-si
7 Su-si
8 Su-si
9 Su-si
1/3 kus$;
%) kU§3
2/3 kus;
5/6 kus;
1 ku§3

reverse

1 1/3 ku$;
1 Y2 kus;
1 2/3 kus;
2 kll§3

Fig.2 Metrological table of lengths (HS 241, 7 x 5,1 x 2,4cm, Jena); copy: (Hilprecht 1906, n°42,
p. 27)

C. Proust, (2010) ‘Mesopotamian Metrological Lists And Tables: Forgotten Sources’




Translation

2.10
2.10
4.26%°40

1/3 kus3 3 Su-si the side (of the square).
What 1s its surface?
Its surface is 13 Se

1/4% ge.

Fig. 5 Tablet Ni 18, Museum of Istanbul, copy by C. Proust

C. Proust, (2010) ‘Mesopotamian Metrological Lists And Tables: Forgotten Sources’
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. Proust, (2010) ‘Mesopotamian Metrological Lists And Tables: Forgotten Sources’
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Charles Burnett asserts about this kind of mathematical formulas:

‘Mathematical notation is independent of
language; it is symbolic, and does not represent sounds.
Therefore, there is no need for different notations to be
used in different languages, even when they are written
In different scripfs.

Nowadays, the same mathematical notation is used
and understood throughout the world, by Chinese,
Arabic, Russian and American mathematicians.

There was a potential for this to happen in the Middle
Ages 1o0.’

C. Burnett, ‘Indian Numerals in the Mediterranean Basin in the Twelfth Century, with Special Reference to the
'Eastern Forms'. In C. Burnett, Numerals and Arithmetic in the Middle Ages, p. 237
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‘“HAMF B (The principle "What comes in and what goes out compensate each o-
|% [The Nine Chapters on mathematical procedures and Liu Hui], 1982, ed. WU: 58-75.
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At odds with Guitel's focus on WRITTEN numerations Burnett adds:

‘The Indians had invented a symbolic notation for the nine digits
and the zero, which was taken over by Syrian and Arabic writers
and eventuadlly passed to Western Europeans.

Scholars writing in Syriac, Arabic, and Latin alike referred to
these symbols as "Indian figures,” and they all participated in the
same, distinctive, method of calculating with them.

Thus a common mathematical language was shared by
mathematicians in Bath and Baghdad, in Roskilde and Marrakesh.’

Yet: Diversification of signs

C. Burnett, ‘Indian Numerals in the Mediterranean Basin in the Twelfth Century, with Special Reference to the
'Eastern Forms'. In C. Burnett, Numerals and Arithmetic in the Middle Ages, p. 237




Edouard Biot (1803-1850)
1835

Suanfa tongzong EJE4TFE
Unifying origin for mathematical methods, 1593

Conclusion of the Appendix on the Algebraic Notation
“*Nowhere in this book, nor in those of the Arabs and the Hindus, do we find

the notation by letters, used symbolically to EXPRESS NUMERICAL QUANTITIES,
as we do today.”

“This invention, which makes the genuine strength of Algebra, is WHOLLY
EUROPEAN and due to Vieta ”

J. B. Biot, "Memoirs of John Napier of Merchiston, etc. —Mémoires sur Jean Napier de Merchiston

(Premier Arficle, Deuxieme Article)", Journal des Savants Mars 1835, Mai 1835 (1835): 151-162, 257-273.
Edouard Biot, "Note": 270-273.




iIn China, different milieus computed differently,
either with different numerals,
or using the same numerals differently

1

Diversity of cultures of computation within China

2.
This sheds light for why rod-numerals and akin numeration
systems belong to the history of
Algebraic symbolism




7th century China: (at least) two practices of computation

1. Uncovered by Zhu Yiwen Z&—3Z recently
7th century sub-commentaries on Confucian classical books

The classic

Does a vessel whose interior is a cube of one chi side
have a capacity of six dou four sheng?

The 2nd century classical commentator:
In fact, missing

two sheng twenty-two eighty-firsts of a sheng

Subcommentators compute to establish that the assertion is correct
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1 chi 6 cun 2 fen

or
1620 cun

Aehibotnfen: . ..oz inusian:

Key Relation

rrrrrrrrrr
LLLLLLLLLL

||||||||
TAFA A A A A _A A A
.....

e 1 1 L
> T
lllllllllllllll

V=A== e = A=A === -5A-T ~|-A
v 0 v 0

______




Does a vessel whose interior is a
cube of one chi side have @
capacity of six dou four sheng?

A right cuboid with a square base of one cun side and
a height of sixteen cun two fen corresponds to a one sheng capacity




Does a vessel whose interior is a
cube of one chi side have @
capacity of six dou four sheng?

A right cuboid with a square base of one cun side and
a height of sixteen cun two fen corresponds to a one sheng capacity

A right cuboid with a square base of one cun side and
a height of a hundred sixty-two cun corresponds 1o a one dou capacity




Does a vessel whose interior is a
cube of one chi side have @
capacity of six dou four sheng?

A right cuboid with a square base of one cun side and
a height of sixteen cun two fen corresponds to a one sheng capacity

A right cuboid with a square base of one cun side and
a height of a hundred sixty-two cun corresponds 1o a one dou capacity

Computation of the volume corresponding to six dou four sheng:




Does a vessel whose interior is a
cube of one chi side have @
capacity of six dou four sheng?

A right cuboid with a square base of one cun side and
a height of sixteen cun two fen corresponds 1o a one sheng capacity

A right cuboid with a square base of one cun side and
a height of a hundred sixty-two cun corresponds 1o a one dou capacity

Computation of the volume corresponding to six dou four sheng:

six dou make
six times a hundred six hundreds
SiX times sixty three hundred sixty
siX times two cun twelve cun
altogether: nine hundred sixty-two cun
hence twenty-eight cun were not taken into account, etc




7th century China: (at least) two practices of computation

1. Uncovered by Zhu Yiwen 2&k—3Z recently

7th century sub-commentaries on Confucian classical books

no rod-numerals!

By reasoning/interpreting steps within language

A culture of computation
for which we have evidence until at least the 18" century




7th century China: (at least) two practices of computation

2. 7t century mathematical training delivered at Imperial
University, with math. canonical literature from 15t c. on.

only Chinese characters/no computation

rod-numerals!
formal , outside language

another culture of computation
from 15t century until at least 14th century, and then revived




Division

according to

Mathematical Canon
by Master Sun fIVTH &

ca 400
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Conclusions—1

1. In China, (not only in ChinQ)
Diversity of numerical signs:

Diversity in their nature

Diversity in the uses of these signs

Within language/outside of language
contentual/formal

2. Family of uses of decimal place-value inscriptions,
in restricted milieus, in connection with each other |
in China, not everywhere & variations to study
in South Asiaq,
not everywhere & shows variations
later in the Arabic world, not everywhere / variations to study




Conclusions—2

3. Sharing (and diversity) across linguistic borders
and NOT within China, within South Asiq, etc.

quite similar to uses of algebraic symbolism today
except that different signs were used (Burnett)

4. Algebraic symbolism

Biot *

However, also a formal work on inscriptions,
embeds the history of the DPVN into the history of math. symbolism
& the history of math. symbolism into a global history




Conclusions—3

across linguistic borders

NOT ONLY texts/concepts/ideas/results

BUT ALSO
(working on changeable surfaces and working formally)




