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The Mathematical Texts in East Asia Mathematical History Workshop

Description ik

Mathematics books and literature are the carriers of mathematics knowledge. They play
important roles in the transmission, exchange, and advancement of mathematics knowledge. In
East Asia, China, Japan, Korea and Vietnam all belonged to the Sinosphere, the region that used
Chinese characters as recent as 100 years ago. Hence, they have much in common in terms of
heritage in mathematics culture. For a long time, Chinese mathematics books were a linkage of the
mathematics culture of different countries within the Sinosphere. Because of the widespread use
of Chinese characters as medium of communication and the circulation of Chinese mathematics
books, a mathematics cultural system distinct from that in the West was developed in East Asia.
There were not much academic activities in this area until recent years. In order to advance the
research of Chinese mathematics ancient books and the history of mathematics, to share the
research information, to exchange academic views, the “Mathematical Texts in East Asia
Mathematical History” workshop will hold at Tsinghua Sanya International Mathematics Forum
(TSIMF) from March 11-15, 2016. The aim of this workshop is to bring together Eastern Asia
mathematics history researchers and scholars to report new results and exchange ideas in the
following topics:

(i) Contents and editions of East Asian mathematics books

(i) The spread and the influence of Chinese mathematics books in Chinese character
cultural region

(iii) Translation of mathematics books from the West and its influence

(iv) Mathematics books in East Asian mathematics history.

Registration and Accommodation it 5875

TSIMF will cover all expenses in room and board during the workshop for delegates, other
expense by delegates themselves.

Organizers ZHZN4

Yau Mathematical Sciences Center, Tsinghua University
Institute for History of Science and Technology & Ancient Texts, Tsinghua University
The History of Mathematics Branch of Chinese Mathematical Society

Organizing Committee HHARF <.
Chiefs F/&

Professor Feng Lisheng {5375, Institute for History of Science and Technology & Ancient
Texts, Tsinghua University, P. R. China, &% K22} 4 AR s 8 SCRk B 52 i

Professor Tsukane Ogawa /> )I| 3, Yokkaichi University/Seki Kowa Institute of Mathematics,
Japan;Yokkaichi University, Japan, HAPY H iK%

Committee members &7

Professor Guo Shirong ZS1H:%€, Institute for the History of Science and technology, Inner
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Mongolia Normal University, P. R. China, H[E A 5 IyE K REEHOR SH it 78 b

Professor HAN Qi #i¥4, Institute for the History of Natural Sciences, CAS, P. R. China,
R e 3 a8 R LA T

Professor Sung Sa Hong #t#4:1:, Sogang University, South Korea 5 [E PG {T. k2

Professor Ji Zhigang 22 &M, School of History and Culture of Science, Shanghai Jiao Tong
University, P. R. China, #3218 K2R SR 5T B

Professor Young Wook Kim 4:#ffl, Korea University, South Korea & [& /5 [l k2%

Professor Tatsuhiko Kobayashi Z/NMABEEE, Seki Kowa Institute of Mathematics, Yokkaichi
University, Japan, HANPYH iK%

Professor Mitsuo Morimoto #RASY:42, Seki Kowa Institute of Mathematics, Yokkaichi
University, Japan, HANPYH iK%

Professor Yoshiyama Seisho 7% 1115 ##1, Yokkaichi University, Janpan H AU H i K2~

Professor Xu Zelin %75, Donghua University, P. R. China, ' E 4K N 4B

Contact BRR A

Ms. Yanyu Fang J7 7 T

Tel: (86) 010-62773561, E-mail: yanyufang@mail.tsinghua.edu.cn
Mr. DENG Liang X 5%

Tel: 010-62794749, E-mail: dengliang@lib.tsinghua.edu.cn
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Schedule H 2 ZHE

March 10-11,3 A 10-11 H, Registration £/}

Time I} 18]

Venue #h 55

All day 4= K

Check in the reception desk of Room 200, Building B (1st Floor), Tsinghua Sanya
International Mathematics Forum.ji5 48 = V. [E fr 2210 1, #e47 % B #— )2 200

G IPEANE

Morning of March 12,3 A 12 H_E4—Workshop &1

Opening ceremony J#3\, Host ¥ A: JI Zhigang ZZEN

8:30—9:10 | FENG Lisheng {1 3. 55 8¢
9:10—9:50 Cheng-Yih Chen An Analysis of Thought Processes in Early Mathematics in
FH— Chinese Civilization
L] rh O F R 1) 0 W
9:50—10:30 | Jens Hoyrup Seleucid, Demotic and Mediterranean mathematics versus
] o R 175 Chapters 8 and 9 of the Nine Chapters: accidental or
significant similarities?
10:30—10:35 | Photo time & 5%
10:30—10:50 | Coffee break #% &K

Workshop K& 4,

Host =£#F N: FENG Lisheng /&35

Time Fr [] Speaker i 15 A Title 5 H

10:50—11:30 | LUO Jianjin An Analysis on the Achievement of Counting Theory in the
G LA Book “Mengxi Bitan” by Shen Kuo

A (BFBEEIR) P B R AT

11:30—12:10 | Tatsuhiko On the Acceptance of Surveying of the Suanfa tongzong
Kobayashi KEEHSE> by Wasan-mathematician
INRBE Z

12:10—14:00 | Lunch %

Afternoon of March 12,3 A 12 H F4—Workshop &%

Workshop K&H4s, Host EFEAN: XU Zelin #2FEM
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Time Fr [H] Speaker i 15 A Title 5 H

14:00—14:40 | Tsukane Ogawa English Translations of Mathematical Books in Pre-modern
NI Japan

14:40—15:20 | Mitsuo Morimoto The Full Expansion Formula of Determinants Given in the
FALA Taisei Sankei

15:20—16:00 | Sung Sa HONG Mathematical Structures of Gugo Wonlyu (‘2Ji%J#ii) by
dEvE Jeong Yag-yong (] #5#)

16:00—16:20 | Coffee break A<

Workshop K& %, Host EFFA: Seisho Yoshiyama 7 ILIFH

16:20—17:00 | HAN Qi ¥ ¥4 1713: A Year of Significance
17:00—17:40 | Young Wook KIM | Gougushu in Joseon and Yu-ssi Gugosulyo Dohae

AR

18:00—

Banquet i %

Morning of March 13,3 H 13 H_E4—Workshop &1

Workshop K&#45, Host £FEA: Mitsuo Morimoto FRA LA

Time H [H] Speaker it & A Title /& H
8:30—9:10 | XIAO Can Fjhll | #AM THEAFIRAIEM i H]
9:10—9:50 Z0U Dahai A Study on a Type of Wedge-shaped Solid in Early Chinese
AR Mathematical Documents
i ] LB SRR b — SR AR I B 7T
9:50—10:30 | TIAN Miao Study on the solution of indeterminate equations of first degree
FH #x in traditional mathematics in China
] A G B v B — AN S8 T R ) R 9T
10:30—10:50 | Coffee break 7&K

Workshop K&t 4, Host £FF A: Tatsuhiko Kobayashi /MREEE

10:50—11:30 | DENG Kehui Discuss again Jiudaoshu
AT ST HUULEAR
11:30—12:10 | SIU Man Keung Figures and history on either side, rendered dynamically
P& —— GeoGebra to go hand in hand with ancient or medieval
Chinese mathematical texts in the mathematics classroom
FEEA L, B TE) ] R——EBR SR _EAS S GeoGebra
S e AR S M
12:10—14:00 | Lunch %




The Mathematical Texts in East Asia Mathematical History Workshop

Afternoon of March 13,3 A 13 H ‘Félz—Workshop £

Workshop K& 2, Host £¥FA: ZOU Dahai 55 K

Time H [H] Speaker it % A Title /8 H
14:00—14:40 | LI Zhaohua Z*JK | Collating and Notes on Liu Yueyun’s Ceyuan Haijing
U Tongshi
GBS IERE) HE
14:40—15:20 | JI Zhigang N | The Translation of Tongwen suanzhi and its Mathematics
Knowledge Sources
15:20—16:00 | CHENG Chun | Equations of Inscribed Circle in Ceyuan Haijing
Chor, Litwin
LISIR?)
16:00—16:20 | Coffee break Z%#X

Workshop K< 4%, Host = A: TIAN Miao HZk

16:20—17:00

DONG Jie #&7

A Study of Xue Fengzuo’s Method for Building the

Trigonometric Tables

17:00—17:40

GAO Hongcheng
NG

A Textual Research on the Original English Text of
Yuanzhui Quxianshuo Translated by Li Shanlan and Joseph
Edkins

M. LA GE (EERARRR) SOURAE

17:40—18:20 | DENG Liang A Prlmary Study on Lin Chuanjia’s Weiji Jizheng
A5 MALH CTHARASRIED) HJHR
18:20— Dinner B %

Morning of March 14, 3 A 14 H _E4—Workshop &1

Workshop K& 4, Host E¥FA: Young Wook Kim &JEHR

Time i [H] Speaker iz % A Title /& H
8:30—9:10 SASAKI Chikara | Tohoku-Géttingen (ALHEJE) : An Academic Home of
1Y, YA Modern Chinese Mathematics
9:10—9:50 Seisho Yoshiyama | A Study of Zhang Shenfu’s Letters to Yoshio Mikami:A
L Scene in the Exchange History for Study of the East Asia
Mathematical History between Japan and China
KRR = B SCRBRIITL:  H o AR EEC: LW AR
S — AN BT
9:50—10:30 | ZHANG Hong Mathematics exchanges between China and Japan and
gRker mathematics education modernization process in 3ichuan

i H B A S B a2 D) B 72
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10:30—10:50 | Coffee break % #k

Workshop K& 45,

Host £ A : Tsukane Ogawa /)N)I|3R

10:50—11:30 | GUO Shirong Japanese Scholar Riken Fukuda’s Understanding and Adaption
LSS of the Structure of the Astronomical Treatise Tantian (7% &)
11:30—12:10 | XU Zelin The view on mathematics in Chinese-character cultural
(EREYIN circle from Siido Shodan
M CEEEIR) T D SO B ) Ee
12:10—13:30 | Lunch %

Afternoon of March 14,3 § 14 H F4—Vist &S

Morning of March 15,3 H 15 H_E4--Workshop &)

Workshop K&#45, Host £FFA: GUO Shirong {5

Time I 18] Speaker i & A Title /& H
8:30—9:10 FENG Lisheng Great Tradition and Little Tradition: A Framework for
VRV Studying History of Mathematics in China
KAEGE/IMESGE: T EECE LR — Bl
9:10—9:50 | Guo Shuchun Kt (PRI HE i)
BAHE
9:50—10:10 | Han Yihua Kt (PRI HE i)
i Y1
10:10—10:30 | Closing ceremony %=X, Tsukane Ogawa /NIW & JI Zhigang 2 K EEE
10:30— Coffee break A%
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Abstract I X E

Cheng-Yih Chen #2 §— An Analysis of Thought Processes in
Early Mathematics in Chinese Civilization 53+ 32 E
i pagin

An Analysis of Thought Processes in Early Mathematics in Chinese Civilization
Joseph C.Y. Chen ZE5—

(Department of Physics, University of California at San Diego)

Abstract: By analyzing early works on the Gou-Gii A& principle in Chinese civilization,
one realizes that thought process in obtaining the Gou-Gui principle is based on ‘derivative
establishment’ (i. e. tui dio dé chéng ‘HEESRY’). This thought process of ‘derivative
establishment’ is different from the thought process of ‘axiomatic proof’ of the early Greek
civilization. In the west, the Gou-Gii A& principle is called the Pythagorean principle. But

there is no existing records of Pythagoras’s proof of the principle. The earliest available proof of
the Pythagorean principle in the Greek civilization is that from the Euclid’s Elements dated to c.

300BC. In the Chinese civilization, the derivation of the Gou-Gii AJf& principle first appeared in
a dialog between Shang Gao & and Zhou Gong [EZY of the West Zhou [&. The earliest

existing record of this derivation is found in the Zhou-Bi Suan-Jing (EHER) (The Mathematics

Classic of Zhou Gnomons). The present paper presents an analyses on the effect of the different
thought processes on the development of mathematics in the early Greek and early Chinese

civilizations.

The derivation of the Gou-Gii A& principle first appeared in a dialog between Shang Gao
S and Zhou Gong AL of the West Zhdu [&. The earliest existing record of this derivation is

found in the Zhou Bi Suan Jing {BEREEL) (The Mathematics Classic of Zhou Gnomons).

Between the thought processes of ‘derivative establishment’ of the Chinese civilization and
the ‘axiomatic proof” of the Greek civilization.
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The derivation of the Gou-Gii ZJf& principle first appeared in a dialog between Shang Gao
/& and Zhou Gong A2 of the West Zhdu J&. The earliest existing record of this derivation is

found in the Zhou Bi Suan Jing {[ERRELL) (The Mathematics Classic of Zhou Gnomons).

7T e R SR 1) O3 A
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B )W) B R AE rP 2 ST 1 A R AT AR, R 3 X A O ) R e
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SO CUHAERLHT B CHEIEAGRE T B ER AR, IR AT o R S e A P O R R
.
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Jens Heyrup & Ht « /K f§ Seleucid, Demotic and
Mediterranean mathematics versus Chapters 8 and 9 of the

Nine Chapters: accidental or significant similarities?

Seleucid, Demotic and Mediterranean mathematics versus Chapters 8 and 9 of the Nine Chapters:
accidental or significant similarities?
Jens Hoyrup
(Roskilde University, Denmark)

Abstract: Similarities of geometrical diagrams or arithmetical structures of problems have
often been taken as evidence of transmission of mathematical knowledge or techniques between
China and “the West”. Confronting on one hand some problems from Chapter VIII of the Nine
Chapters with similar problems known from Ancient Greek sources, on the other a Seleucid
collection of problems about rectangles with a subset of the triangle problems from Chapter X, it
is concluded,

(1) That transmission of some arithmetical riddles without method — not “from Greece” but
from a transnational community of traders — is almost certain, and that these inspired the Chinese
creation of the fangcheng method, for which Chapter VIII is a coherent presentation;

(2) That transmission of the geometrical problems is to the contrary unlikely, with one
possible exception, and that the coherent presentation in Chapter IX is based on local geometrical
practice.
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Abstract

Similarities of geometrical diagrams or arithmetical structures of problems have
often been taken as evidence of transmission of mathematical knowledge or
techniques between China and “the West". Confronting on one hand some
problems from Chapter VIII of the Nine Chapters with similar problems known
from Ancient Greek sources, on the other a Seleucid collection of problems about
rectangles with a subset of the triangle problems from Chapter IX, it is concluded,
(1) that transmission of some arithmetical riddles without method - not “from
Greece” but from a transnational community of traders - is almost certain,
and that these inspired the Chinese creation of the fangcheng method, for
which Chapter VIII is a coherent presentation;
(2) that transmission of the geometrical problems is to the conirary unlikely,
with one possible exception, and that the coherent presentation in Chapter
IX is based on local geometrical practice.

Contents
Two pictures and a winged transmission ....................... -1-
Other possible intleraclions .. ... ... ..t e i, -2-
Seleucid and Demotic Geometry . ............ ... ... ... ....... -7-
Travelling geometry - travelling how far? ... ... ... ... .. ... - 10 -
Bibliography . ... ... .. ... - 12 -
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Two pictures and a winged transmission

First of all, as introduction, two pictures.

To the left, the decoration of the “Mathematics and System Science” tower in
the campus of the Chinese Academy of Sciences in Beijing, borrowed from Zhao
Shuang's third-century CE commentary to the Gnomon of the Zhou — cf. [Cullen
1996: 206; Chemla & Guo 2004: 695-701]; to the right, my own diagram
reconsiructed from the description of the procedure of the Old Babylonian
problem Db,-146 (from c. 17753 BCE), in which the sides of a rectangle are to be
determined from its area and the diagonal [Heyrup 2002a: 257-259]. When I made
it I did not know about the Chinese diagram.

A first reaction may be that the two must be connected; indeed, when Joseph
Needham [1959: 96 n.a, 147] finds the same diagram in Bhaskara II (he gives
no reference) and believes that it is found nowhere else, he finds it “extremely
probable that Bhaskara's treatment derives from” Zhao Shuan's commentary.

A cnnection between the Mesopotamian and the Chinese diagram can
certainly not be excluded a priori; there can be no doubt that the shared problem
of the “hundred fowls" is really shared. The earliest known occurrence is in the
fifth-century Zhang Quijuan Suanjing [van Hee 1913], but soon it turns up not
only with the same mathematical structure but also with shared parameters and
dress (100 units of different prices and a total price of 100) in Carolingian Western

10
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Europe, in India and in the Islamic World - see, e.g. [Libbrecht 1974]; this cannot
be imagined to be an accident.

We may add an observation, to my knowledge not made before. The early
Islamic, Indian and Chinese occurrences speak of fowls, the Carolingian
Propositiones ad acuendos iuvenes [ed. Folkerts 1978] has various dresses but none
with fowls. This supports Jean Christianidis’ suggestion [1991: 7] that the problem
has developed from an early form represented in a Greek papyrus from the
second century CE, where the units are already 100 but the price 2500." Once
the more striking version 100/100 was invented, that was the one that spread
east and west - but the fowls only eastward, for which reason this latter
invention must be presumed to be a secondary accretion.

Other possible interactions

The hundred fowls is an arithmetical riddle. Another riddle that may have
travelled far is the one known in the cultures connected to the Mediterranean
as the “purchase of a horse". Like the “hundred fowls" it circulates with varied
numerical parameters, but a typical example states that three men go to the
market in order to buy a horse. The first says that he has enough to pay the price
if he can have half of the possession of the other two; the second only needs
one third, the last only one fourth of what the other two have. The possession
of each and the price of the horse is asked for. Sometimes the prie of the horse
is given.

The problem seems to be hinted at in book I of Plato's Republic (3338-C).}
In any case there is no doubt that it turns up, undressed as pure-number
problems, in Diophantos’ Arithmetica 1:24-25 [ed. Tannery 1893: 1, 56-69];
propositions 22-23, moreover, ask a question which, if dealing with a purchase,
would make each participant ask for the fractions 7, %, and % respectively,y
Y,, ¥, and Y, of the possession not of all the others but of the one that precedes
in a circle.

The latter type has an interesting parallel in Chapter 8, problem 13 of the
Nine Chapters (my English from the French of [Chemla & Guo 2004: 643]):

'Text in [Winter 1936: 39].

!Trans. [Shorey 1930: I, 332f]. Socrates asks when one needs an expert; and as usually
he answers himself: for example when you go to the market to buy or sell a horse in
common. Since horses did not serve in agriculture but only for military purposes, they
would never be bought in common in real life. (I owe the discovery of the Platonic passage
to the late Benno Artmann).

11
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Let us assume that with five families sharing a well, that what is missing for the two
ropes of Jia [in order to reach [the bottom of the well], that is as one rope of Yi, that
what is missing for the three ropes of Yi, that is as one rope of Bing, that what is
missing for the four ropes of Bing, that is as one rope of Wu, that what is missing
for the six ropes of Wu, that is as one rope of Jia; and that, if each gets the rope that
is missing for him. all will reach the bottom of the well. One asks for the depth of
the well and for the length of the ropes.

The mathematical structure of the problem is the nearly the same, including the
characteristic attractive sequence of fractions. However, in order to avoid cutting
the ropes, one of n ropes is spoken of instead of the fraction 7, of the totality
of each; moreover, the request is made to the following participant, not to the
predecessor in the circle.

Problems 3 and 12 (ibid. p. 625, 641) are determinate but otherwise similar
in structure. No. 3 speaks of 2 bundles of millet of high quality, 3 of medium
quality and 4 of low quality, and in similar combinations they are to produce
1 dou; no. 12 deals with the hauling capacity of horses of different strength.
Problems 14 and 15 (ibid. pp. 645, 647) are sophisticated variants — we shall return
to them.

The coincidences may seem striking — but are they evidence of connection
or of parallel experiences of fascination? If the far from obvious dress had also been
shared, as in the case of the hundred fowls, then connection would seem next
to certain. Since it is not, we cannot decide on the basis of these problems alone.

However, problem 10 (ibid. p. 639) supports the connection hypothesis. It
presents us with something like a two-participant version of the problems we
have just examined. Two persons own money; if Jia gets half of what Yi
possesses, he will have 50 coins; and if Yi gets % of what Jia possesses, he will
have as much.

With only two participants, there is of course no difference between
Diophantos’s two types. We notice, firstly, that here fractions and not “one out
of n” are spoken about: secondly, that the dress is the familiar “give-and-take”
Lype.

This dress is used for a slightly different mathematical structure in problems
from late Mediterranean Antiquity (and later). In Book X1V of the Greek Anthology
|ed. trans. Paton 1916: V, 105], no. 145 runs

A. Give me ten minas, and I become three times as much as you. B. And if I get the
same from you I am four times as much a you.

No. 146 uses different numerical parameters (iwo minas, twice, four times) but
is otherwise identical. Prop. XV of Diophantos's Arithmetical [ed. trans. Tannery
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1893: 1, 36f] is an undressed version of the same problem type.

On the other hand, Fibonacei's first example of a “purchase of a horse” [ed.
Boncompagni 1857: 228] has the same mathematical structure as the Chinese
give-and-take problem, apart from being indeterminate. In Fibonacci's problem,
the first man asks for %, of the possession of the second, while the second asks
for ', of what the first has. In both cases, each will have enough to buy the horse
(whence the same).

Again, this coincidence on its own suggests but does not prove a connection.
However, the alternative explanation here cannot be fascination with interesting
numbers but only accident. If we take together all the problems we have looked
at, independent invention in the two areas becomes unlikely - not least because
the case of the “hundred fowls"” provides us with firm evidence that transmission
could and sometimes did take place.

But what exactly can have been transmitted? All the problems from the Nine
Chapters come from Chapter 8, and all are used to train the fangcheng method.
Diophantos's methods are quite different — and no closer are variants of the
“Bloom of Thymarides” [Heath 1921: 1. 94-96], which may have been used
already around or before Plato’s times to solve similar problems.

In connection with the “hundred fowls", Ulrich Libbrecht [1974: 313] points
out that

This implies that several mathematical problems were transmitted only as questions,

without any method, as we can clearly state in Alcuin's work [the Propesitiones ad

acuendos fuvenes/TH]; in different places methods were developed - wrong or right -

to solve these problems. Perhaps they were considered more as games than as serious
problems, as we can prove from several Chinese and European works.

The same is clearly the case here. In terms I have used in [Heyrup 1990] (not
knowing by then about Libbrecht’s observation), the problems have circulated
as subscientific mathematics, professional riddles of mathematical practitioners:
once taken up by groups which in some way can be characterized as scholarly
mathematicians,® these developed their own ways to deal with them, and in
some cases they expanded the range of questions these methods could be applied
to. Since the riddles functioned precisely as riddles in the community of
practitioners (in anthropological parlance as neck riddles) it is not even certain
that the practitioners always had a mathematical method for solving them - a

*That is, people who are engaged in or linked to a school-based (as opposed to an
apprenticeship-based) educational system, and who in that connection shape and transmit
mathematical knowledge.
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riddle asks for an answer, not for a calculation or a logical derivation, and a guess
followed by a verification may have been enough.*

That is where problems no. 14 and 15 of Chapter 8 of the Nine Chapters come
in. No 14, similar to no. 3, deals with groups of unit fields with millet with
different yields - say 2A, 3B, 4C and 5D. But this time 2A+B+C = 3B+C+D =
4C+D+A = 5D+A+B = 1 dou. This is too complex to present a nice recreational
riddle - to keep track of it without material support would be difficult. No 15
deals with three groups of bundles of millet of different weights - in symbols,
2A-B=3B-C=4D-A =1 dan.

Such extensions of the range of “recreational” riddles by variation and
systematization are a common occurrence in history, from Old Babylonian times
to Pedro Nurez and beyond. Diophantos, in Arithmetical, replaces variation by
generalization — but his choice of examples betray the recreational starting point.

At times, however, “scholarly mathematicians” have made a further step,
and used the recreational material as the starting point or inspiration for the
creation of a whole mathematical discipline. That is the way Old Babylonian
second- and third-degree “algebra” was generated.” In the whole corpus, there
is not a single problem derived from a genuine practical problem that might
present itself to a Babylonian scribal calculator, even though the entities occurring
as "unknowns” would be familiar to him — dimensions of fields and excavations,
prices, manpower, etc. Only recreational riddles stating, for instance, the area
and the sum of the sides of a rectangle, would do.

If we now consider Chapter VIII of the Nine Chapters as a whole, the parallel
becomes obvious. Although the Nine Chapters as a whole teach administrators’
mathematics, Chapter VIII does not present us with a single instance of this.
True, the entities that occur would (mostly) be of the kind dealt with by
calculating bureaucrats (the combined ropes hardly); but the problems would never
turn up in their offices. Moreover, the book as a whole is a theoretical unity.
Since the topic is absent from the Suan sha shu [Cullen 2004: 6; id. 2007: 29;
Dauben 2008: 97, 131], Chapter VIII can be assumed to be the outcome of recent
systematic establishment of a well-defined mathematical field - inspired in all

" This is precisely what Aba Kamil reproaches those who enjoyed the “hundred fowls"
in his times and surroundings - it was “a particular type of calculation, circulating among
high-ranking and lowly people, among scholars and among the uneducated, at which
they rejoice, and which they find new and beautiful; one asks the other, and he is then
given an approximate and only assumed answer, they know neither principle nor rule
in the matter” - my translation from [Suter 1910: 100].

*See, for instance, [Hoyrup 2001].
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likelihood by select recreational problems, since administrative mathematics in

itself would not lend itself adequately to that role.

All in all, Chapter VIII and its Mediterranean kin thus appears to present
us with all the facets involved in questions about transmission:

1. transmission of problems as riddles from an unidentified somewhere to both
the classical Mediterranean area and Han China (and other locations).®

2. Local creation of adequate methods.

3. A creation of a mathematical discipline on this foundation in China, in a
process that is parallel to what can be seen in Old Babylonian mathematics.
This parallel was based on shared sociological conditions and certainly did
not involve any kind of transmission of metamathematical ideals.”

Problems about “combined works" present themselves easily in all cultures of
scribal mathematical administration, and there are basically only two reasonable
ways to solve them (obviously algebraically equivalent); neither the occurrence
of such problems in different places nor a shared way to proceed can thus be
taken as evidence of transmission. An unlikely dress can, however (as in the
case of the "hundred fowls").

Such a case is present in Chapier VI, problem 6 of the Nine Chapters [ed. trans.
Chemla & Guo 2004: 541]. Here, a pool is filled from five streams. As it is, filling
is a preferred dress for such problems in the Greek Anthology XIV - thus no. 7,
130-133, 135 [ed. trans. Paton 1916: V, 31, 97, 99]. Shared transmission from
somewhere is thus likely - but since this is no favourite dress of the problem
type in the Nine Chapters (other instances — no. 22, 23 and 23 - really concern
working rates), an isolated borrowed recreational problem may simply have been
inserted in an adequate place of the Nine Chapters, the writer having recognized
an already familiar type.*

*The somewhere must be emphasized. In questions of this kind it is misleading to take
for granted that the ultimate source must be one of the literate, “nationally” defined high
cultures we know about - “the Chinese”, “the Greeks”, “the Indians”, etc. “Proletarians
have no fatherland”, it was claimed - until the experience of the First World War proved
the opposite. Merchants and technicians (even highly qualified technicians a la Werner
von Braun) still have none.

"Those of the Old Babylonian school had died with the school itself around 1600 .., more
or less at the time of the earliest oracle bones. Even if that had not been the case, however,
transmission could be safely excluded - institutional ideals cannot be exported with
understanding without export of the institution itself.

¥No. 21 and 22 are in the dress of travel times, which also shows up elsewhere in later
times. No. 27 and 28, of structure “box problems”, are in the dress of repeated taxation,
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All of these cases of credible transmission, from the “hundred fowl” onward,
are number problems; they are of the kind that would allow an accountant and
a travelling merchant to show their mathematical proficiency. Since accountants
are likely to stay more or less in their place, travelling merchants constitute the
plausible carrying community for these riddles; at an earlier occasion [Heyrup
1990: 74] I have spoken of them as the “Silk Route group”.

Seleucid and Demotic Geometry

We started with a suggestive geomeiric diagram, and then shifted focus to
the possible transmission of arithmetical riddles. Let us return io geometry.

Our initial diagram is too isolated to be worth pursuing. More intriguing
is the geometry of Chapter IX of the Nine Chapters in relation to certain geometric
problems from Seleucid Mesopotamia (third to second century BCE) and
Hellenistic-Demotic Egypt.

The Seleucid problems in question (mainly) deal with rectangles with a
diagonal. They have a family relationship with the Old Babylonian so-called
“algebra” - apparently not by direct descent but via shared borrowing from the
riddles of practical surveyors.’

Most of the problems in question are known from the tablet BM 34588,"
undated but probably from the later third or earlier second century ... Its
problems can be described as follows:"

(1) I=4, w=3;dis found as Y%2/+w - first formulated as a general rule, next
done on the actual example.

also familiar from India and elsewhere in the later first and early second millennium.
Chapter VI thus serves, it seems, as a receptacle for several widely circulating recreational
problems (much as Diophantos's Arithmetica I), for which it presents the earliest written
evidence.

*The evidence for this is in part linguistic, in part it has to do with strong reduction
(followed by expansion) at the level of mathematical substance. See [Heyrup 2002:
389-399].

The kinship does not imply that the Seleucid problems represent an “algebra”
Whether the Old Babylonian technique does so is a matter how we define algebra, but
no reasonable definition will cover the Seleucid rectangle problems.
“[Ed. trans. Neugebauer 1935: III, 14-19], partial edition, "conformal” translation and
commentary in [Heyrup 2002: 392-399].
" I stands for the length, w for the width, d for the diagonal and A for the area of a
rectangle. The sexagesimal place value numbers are transcribed into Arabic numerals.
Entities that are found but not named in the text are identified in { %

With minor corrections, I draw the list from [Heyrup 2002{g}: 13{].
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(2)
(3)

(5)
(6)

(7
(8)

9)

(10)

(11)
(12)

(13)

(14)
(15)
(16)

(17)
(18)

I=4,d=>5 wis found as d*- I .

del=9, w=3: lis found as % d as (d+D-1.

d+w = 8, | = 4; solution corresponding to (3).

I'=60, w=32: dis found as \-"II” +w? = B8,
I=60, w=32: Ais found as I'w.

I=60, w=25: dis found as |I*+w? = 65.

I=60, w=25 Ais found as [w.

Jw =14, A = 48: (I-w) is found as | (I+w)’—4A =2, was %-([+wl{-w))
and [ finally as w+({I-w).

l+w= 23, d= 17; (2A) is found as ([l+w]*-d") = 240, {I-w) next as

e e

J(I+w)*-4A =7 — whence ] and w follow as in (9).

d+1= 50, w = 20; solved as (3), I = 21, d = 29.

deals with a reed leaned against a wall, cf. imminently; a corresponding
rectangle problem is d-1= 3, w=9; d is found as w =15, ] as

Jd-w? = 12.

d+1=9, d+w = 8; {I+w+d) is found as 1,-"I(f.‘f+ DF+(d+w)-1 =12, where 1
obviously stands for (Fw)® = ([d+]]-[d+w])*; next, w is found as
{I+w+dy—(d+]) = 3, d as (d+w)-w, and [ as (d+])-d.

Jrw+d =70, A = 420; d is found as ZU T - 99,

Fw= 7, A= 120; (I+w) is found as y(l-w)?+4A = 23, w as
Yo -({l+wi-[I-w]) = 8, I as w+({w).

A cup weighing 1 mina is composed of gold and copper in ratio 1:9."”
I+w+d =12, A = 12; solved as (14), d = 5.

l+w+d =60, A = 300; not followed by a solution but by a rule formulated

" Obviously an intruder, which however shows that problems from the “Silk Road group”
were already known in Mesopotamia at the time. In the present context there is no reason
to discuss this connection in depth.

Similar connections may be in play in the seemingly aberrant problem 1 (extensively

discussed, but with a different aim, in [Gongalves 2008]).
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in general terms and corresponding to (14) and (17).
(19)  I+d = 45, w+d = 40; again, a general rule is given which follows (13).

No. 2 is obviously an application of what 1
prefer to call the “Pythagorean rule”, no theorem
being involved; it corresponds to knowledge that
was amply around in Old Babylonian times. No.
10 is not identical with the Old Babylonian
problem which 1 referred to initially (Db,-146);
but it is closely related and solved by means of
the same diagram.

All the others (disregarding here and in what
follows no. 1 and no. 16) represent innovations
within the surveyor's riddle tradition. No. 12 £
deserves particular discussion. It deals with a
reed of length d first standing vertically against g reed leaned against the wall.
a wall, next in a slanted position, in which the
top descends to height I (descending thus d-]); at the same time, the foot moves
a distance w away from the wall.

In the Old Babylonian text BM 85196 we find a similar dress, but there d
and w is given. To find I thus requires nothing but direct application of the
Pythagorean rule (similarly to no. 2 here). In the present case, instead, as stated,
the descent d-Iis given together with w.

It is possible to find plausible geometric explanations of the procedures used
to solve all the “new” problems - see [Hoyrup 2002b: 13-18]; that, however, is
of no interest in the present connection.

BM 34568 is not our only source for this kind of rectangle problems. Firstly,
the Seleucid text AO 6484 ([ed. Neugebauer 1935: I, 96-99]; early second century
BCE) contains a rectangle problem of the same type as nos. 14, 17 and 18 of
BM 34568. Secondly, the Demotic papyrus P. Cairo J.E. 89127-30, 89137-43 from
the third century BCE"™ contains eight problems about the reed leaned against
the wall - three of the easy Old Babylonian type where d and w are given, three
of the equally simple type where d and d-I are given; and two, finally, where
d-land ware given, as in BM 34568 no. 12. Apart from the numerical parameters,
moreover, two of its problems are identical with that of the Old Babylonian Db,-
146, and thus closely related to BM 34568 no. 10.

“[Ed. trans. Parker 1972: 13-53), with summary ibid. pp. 3£
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There can be no doubt that the ultimate source for this whole cluster of
geometric problems is Mesopotamia - Pharaonic mathematics contains nothing
similar. It is also easy to pinpoint a professional community that could transmit
it: For half a millennium, Assyrian, Persian and Macedonian military surveyors
and tax collectors (the latier no doubt trained in the Near Eastern tradition) had
walked up and down Egypt."

Travelling geometry - travelling how far?

It is less easy to identify the channels through which these problems came
to be adopted into Jaina mathematics, as they certainly did [Heyrup 2004]. Our
evidence is constituted by Mahavira's Ganita-sara-sarigraha from the ninth century
CE, but it is obvious that by then these problems were considered old, native
and venerable by the Jainas. It is also highly plausible that what reached them
had already been digested and somewhat transformed by a broader
Mediterranean community

If they reached India, could they also have inspired China's mathematical
bureaucrats, or at least the author of Chapter IX of the Nine Chapters (which has
no more to do with real bureaucratic tasks than Chapter VIII)?

At a first glance, problems 6 to 12 and 24 might suggest so. In that case,
however, the inspiration has certainly been digested — the topic of Chapter IX
is the right triangle, and with exception of the reed problem the Seleucid-Demotic
problems deal with rectangles. Moreover, the Chinese variant of the reed against
the wall (no. 8 - the only one where the dress is suggestive) compares the slanted
and the horizontal position.

If we express the Chinese problems in the same symbolic form as used for
BM 34568, we get the following:"

(6) d-1=1, w =5 (mathematically an analogue of the Seleucid reed problem
BM 34568 no. 12, but dealing with a reed in a pond, in vertical and

slanted position). I is found as =" \hence d, where BM 34568 finds

2{d-h

ta-(w - [d-IT%

d as and next I. We observe that the Chinese procedure does

not halve before dividing by (d-I), which suggests that a geometric justifi-
cation, if once present, had been forgotten.

" Macedonians excepted, this explains why Greek authors, from Herodotos onward, could
believe the Egyptians to have invented geometric techniques which we now recognize
as Mesopotamian.

** Once more I borrow (this time more freely) from [Hayrup 2002b].
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(7

(8)

(9)
(10)

(11)

(12)

(24)

d-I =3, w = 8. The mathematical structure of the problem is the same,
but the concrete dress wholly other. The solution proceeds differently

(d=A-(d-

, and
d-1

than everything Seleucid-Demotic: {(d+]) is found as .:_: =

d as Ye-({d+Dy+[d-1]).

d-1 =1, w=10. Same mathematical structure and same procedure as no.
7 — but the dress is now a pole first leaning against a wall and then
sliding down to horizontal position.

Another variation of no. 7.

Yet another variation of no. 7.

. d*-2- (22
d= 100, l-w= 68. (_") is found as TZ , and w then as
N

1&-((¥)+{ ?}]}. Not Seleucid-Demotic in style with its use of average

and deviation - nor however similar in detail to anything from the older
Mesopotamian tradition, where these quantities were fundamental.
d+1= 10, w= 3. {(d-I) is found as d
w?/(d+]), and I as %-([d+]+[d-T)), once 791 1
more different from the Seleucid :'; R
calculation.

d-1 =2, d-w = 4. The solution builds on g
the observation that O(d-[d-I]-[d-w]) =
2(d-1)-(d-w). The problem type is not
found in BM 34568, but the solutions can b4
be argued from a diagram that can also
be used io solve problem 13 of that text,
d+1 =0, d+w = . In the present case, the  The possible geometric basis for
full square O(d) must equal the sum of p""b'?\?:n'axg:a;fr;r:
the squares () and O(w); therefore, the

overlap S = O(d-[d-1-[d-w]) must equal the area which they do not cover,
that is, 2R = 2ca(d-1,d-w).

—d-w

— W —dwv—

All in all, the similarities boil down to the mathematical structures of the
questions. The dresses are generally quite different, and the procedures used
to obtain the solutions are also others, often as different in character as the subject
allows. All in all, no decisive internal evidence speaks in favour of transmission.

External evidence is equally unfavourable to the transmission thesis:

arithmetical riddles might be carried along the Silk Road network by travelling
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merchants and exchanged as camp fire fun or challenges. But where can we find
likely carriers of geometrical questions?

All in all, Chapter IX of the Nine Chapters is likely to be just as much an
original Han creation as Chapter VIII - but with the difference that the
underlying inspiration must be sought in local geometric practice, and not in
the practice or riddles of any transnational professional community.
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Abstract: The Piling Method (“Duo ji Shu”)proposed in the book "Mengxi Bitan" by Shen
Kuo (1031-1095) is the first research on the piling method in the history of mathematics in China,
which promoted the research on the series theory. Shen Kuo also proposed three methods to
calculate the digits 3361 of different go game chessboards (“Qiju Dushu”). This paper discusses
these two questions from the perspective of counting theory, makes an analysis on Shen Kuo’s
methods, and also indicates the significance of these achievements in enumeration theory.
Key words: Shen Kuo(7£$%); Mengxi Bitan (Dream Brook Essays, (ZIZZ%E1R) ); piling
methods(“Duo ji Shu”, ZeFAAR); the digits 3361 of different go game chessboards (“Qiju Dushu”,
MR #%0), enumeration or counting theory (114i%)
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FEIRHITTRE IR T AR E S L g, R Rk i 45 2R R INREI A (LRI %
AR BRI, Ry TR E R ISR - B ERE M T A ) A i
AT IS AR AR %, R,
FHEZFAREFEAH (1890-1974) A m B VFHLIRRIRI ARG M. “ R8BI REMIE
AR BRBILH, BRAINE TR, HEEHEE M, BB TWAE, FAZit
o7 BFIE (1892-1974) JLAEFF N “HRAIBIER” . MFREEL WIS EM, B
FEFEATRAT o E A L R AN, R (BREER) O P ERE
L ERER”. EEBIELFFE L (Natham Sivin, 1931- ) WFRILHGZ “ P EEES TEL
LREAZZNAYZ—". L], HARZER= LR (1875-1950) hhy: “iLiEX
FERANY, fEett s & E3RAR], MEEhEE TEFE— . RICHERECT BEE RN

AR ENY, 2RG 4.7

AR (CFREW) W WEMEO T, FRBIEFRT “BRRRAR" F1 “HRAE E0
R RA,, BFEETHLER. R ERLELMOGE. R, LIS “ B9
=7 T, RS E, FEME A T rHE (enumeration or counting) 7%, 1% 5 300HE .

1 tiERABE R ERHA

1.1 WHEREF

VEFE (1031-1095) Pl g, SRR A, WHTER
BECASRMNTD A ERBHNBUER. BHER. QA
ZEfE M CA DY NTRRE D « RN CSYDIVETD) AIAEE R M
S E. KENNEZEEHE, SERCEIT, 3R
R AN &, AR, IRFAE. HN. 7%
W AEERE (SEET), BAEZ, RIEFEEHZE (10500
AR 8. (LASERM. NE, URKIEE
MIAPHE =,

FRAEBEAANE (1061) , FLRETEHES, # (5
W) « (HEFEHREY » N\&E, Fhilt, £HMNE
HEHZE, EFNHFH. RIEFHETFE (1065) FAREI
MEOCTE, RgmILEE, WMRIUE.

RUEETTHE (1069) , W) T2aEE, F=AF, FELENE. S25ME =+
Zft. WLE, ERFh e, BIEDEREASE. T4E, FEEA LN, WNRS, #HETH.
CGERZRI AL, BEFRTHBEBRELBE, RIWE R, BHREEMKN. TR LEFR,
M. (CRE-EIEL)) FEEE AN LAMRS] (Exl) . ANE, FERRRH.

ZURHE, EREWTERERH. KR, E%. 8 GEOL . BRI« (BRI . (8
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WaEAL) o CEMER) . BAE, EEFERE, BT (WEMER) o JUE, Dgikfrizs
THAELCE, RIS, Flamid. L ERE (EEE) o JUE, A E, Bk
FHERE. JyFdk N AR, R RMEAE, BE. T, FEMNON (SREERD -

FMIEILETLE (1079) , HWHZE, IEEE ERMNDFHE, HEERE. hFEEH
FARE. =4, MEM (SBETEZR) , FHETERBIE I . EESHEEME, TE%
o fEE, FHEREEEEZ . HE KRR (SPBKEEER) , RERK, RExZ)7,
B, BN (AL E) HZRE. J\E, XEFBMN (SHNLEX) .

REFEICHE (1087) , 2% (FAFE) (RTEERED , SFERNFHE. =4,
(R7) Efa. WE, el larmef, RaghidE. B HER, BFEN (5
AHEITA) , BE “BEE” ., (BHEER) BfF, Bl (GMER) . (EFER) . (B
FRWF) & (KXME) &, FEFHETE (1095) £, ZEATWE .

1.2 \ “BRERF” BEENZEERE

“BRERAE  REAFR

FRAKRT, RELIN, EFALHETH, WL—FTL, NEAMES, FABE.
ik, EMme, BX (L) . FERRAERTY, ¥ Rike; 2F458+
KKRGAEE, BEFRSH, FERTARMO, FRELORE, 2555, REAZA
T, TERAXET, BAITAH. TA/RTHERS, LEORGEASKG. AZXATNES,

FAHALETFETE.

(BREER) FETFHHAZ, HAFERESENS
PERIANA RS X T T AN AN = B4,
KMREMETZAMTEM, TP, BB, EN. RBlp%E
FIREDE, MEAKH. SWFNEAMILTEE. BR. #R%
A, ZRAEMRY . ERRMRSEIE, BT hE
(1074). JUETZAWKEIN. MisgEttt, FE 10 FHE
SHRAL, mOAKJEEFITEL, LA S HATEAE, TTHENR
(1086-1093) [EKHriE, LR “TTHiEIL.

Mk RE, EBUE EREE L2 /2R WkE
E2 i KA. Hik, TRATEZIRFEINRIRXS, FH
WEMAMLS, BRALSER, AmFRYDERK, BT

A EIMN . SETFREBAFTAENER, BRSCTR, WA OWER: £ BT
ZPEZAEESGE, Kk, TERE (1082) K SHMst, WLtFERIFER, Hihss
BE, MUEEA T, WA EAR . XX G0, R, A8 A BTk
HUEEA, RFREFS T “2RERAFERTYE, FFRHAL; ETEFSDERADR
#, BERTBFH, FARTAEME, 7 A REIZHAAE, RESTLERT, X

AN FEGAEHIEATIE N, W SCTEIIER . MEEE AR, 5%, BEEELEN, &
ME—32, REMANFMOAOIERIAER. EZMERT, CERNKRAR, 42,
“HRRCRLEIART, FERE, RAAXAETR, TEEAXT, BHIARR" Bkt —
R e G m A FTULAERME X LTS, (BNEZR) BE “TTHER” BR
TR RARTE T S T TR MR E 2 . — ORI ARR =M BUA A BN 5 R E 0%,
@—ﬁﬂﬁﬁwﬁwk%ﬂ%ﬂﬁﬁm%ﬁjs
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1.3 L& FEXTRHF RS H 5Tk

IR AESEIL TR AR, 24910 71, —FBEKMEEN, RAEEZMER. 1985
AR, b2 T, RUEER) LASAFUTIEEN “ENEET RO SFET
FEREIRFEREGN TR A, Y, BIHEARIL. I, 5, k. WE,
AW T BR 25 U7 T R ISORE » SR RRETE AU T R R TR QAR AL R4,
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11 A9 HEMM—BUMTE 2027 G4k “IRiRE”.
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2.1 (BRER) HHAREE “BHRA” FW

“ERRMRZR, wad. 4%, Fi, Lo, . BF. B4 ML2E, HE
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RIFZ, woeee Ha&, HeitE, wads, Lk EERATE, AL RkZ, 2
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ANTEEFtx, b fzF=+=, LBETEE+XY(Z+w), FALEBRE+X® (Z+%), UTF
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LA ETRZ, £, UERZ, H—a—1., FALT, BEFATATE, Ssa—, BxaEtAa,
A Bk, GFRLEFZR, WRELSATRE, AL L8R4

2.2 fEULAIER

[ 7 T <

B3 58, SaERERK B4 5=, fhihfik

“ORFART BIRAEIR. LRSS 8 FiiERR, 3 (WEHEA) R4, J LA AL
TERILE 3 A 4. s E X, & “ LR Ha, “FR” Heo “LI77 () A b,
R hds @ e, AR CHEARXT WY
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AT FRAR LR IEEL, L hREZHE. KRESEZHBLERKR. (HE, W
FEIZBAENRELERIE T Fiz%, RABBIEN—FT % L%, WinE
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BERARIR W 7 AR (P HAR) Z iR,
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B, wRA A AEAL G, HEM “ R THD”. RN ATR?
WHEHRATEKEAL LEZ 1, TR, THEEASEHK
FH%: c=atn-1, d=b+n-1,
BRRPHEAN LHAEANX, o b HEM, WO TEHAE

&, SRR

Ve = nab+%n(ﬂ—l)(a+b) +%n(n -1

IRFE LI AN RAXT . A CEEHAEH . id A B IRK T BFR A
Voegs (ES 1D, M

n=1 n=1 n=1
Ve =D (a+k)b+k)=nab+(a+b)) k+» k’

k=0 k=1 k=1

1 1 Es5 ZMHEIR (DR
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1 1 1
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6
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THEAI, ROCHEAHE S TR, BATHE V swsn 2, HERLEREBEC) 649. 1AL,
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k=2
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Bfid— PRI SRR T LU
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6 6 6 6

B, AR TR LK, REL SR, ANT—." B “TATH57 PR E
ERFRRTTE. EHE R —.

L= FRATEBHSZEE %, XFF n(n-1)/6, n=3,4,6,7,9,10,12,- Ff FFH K 1E
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PRI F5amEb o FAEME BRI,

EFE, VEFEN A& R “BRARAR”, BF— NS LR (B “s277) AXEA
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AR EREEAT I . AR MR R AR, STET O, MUl AR, o+
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EM AT E U EERE L —, EEG LEAR R TN T B2 & 2B

3.1 NEHI R BE in B R
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1977 FENFE M APGERIICAR N 2, BB E, & 10em, FEHE KRS 30cm,
YRR 1318, MEBFTIH, AT 73 . URKEAFERHEINT ARELT.
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15x15=225 #% . i E—BA L EH TMEE R A — L7 BHE, RS 151E.
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1975 FF I AREBE R IBF B X EE, F—RRERCHEENEE, EodL289 7.

HEESEAZEMREILEES) P EA AR = a8, AR K.

A IR 19%19=361 £, B 181 T, [ 180 7. HLETA Lk, BERMEE, 1974
LT —2 A LHEEHIA 7. BFREFRIIFERZ —. T EE—R, MRAEER
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EE.
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PPRA R, Resrh, BEM—BTRZEH—2—4—%, AERURE, 2¥—F, =
Bz, Lzdxt—3, =0, PLHHHK. Lk £ RL—TAHE, LtsF—
+ (=) YeFxFoF o+ AxF—FEa s+, Lm—iF, BviE Rz, A&+, TF
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RBEZ, UWTFRLE, UATRT, m—ik, FFELE. AHEETR, BlERAZRE., RAK
RER=ZHx+—8%., TEFIL, REkd, HZHR L,
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HAEEN S M SET T EHAMIE, WEANTWH: 2°)Y=8. IR NEEHS] (rearran-
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W BaAr: 035 Lo AT R AT . “ 8 S 37 TIER AR, {0
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QitfEREREEB I ZEFIMEN e, BFN b, RERTFESEOFMRIMN
—K, AfF co JCTHY CFED Ut R LA EEL AZEZM atbte. HEAE

FUMTH UL, SR IR 0 W ARECE (=27, 3%, - 19%) RIBYEEE (3"}
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Tatsuhiko Kobayashi /D A #£ Z On the Acceptance of

Surveying of the Suanfa tongzong <KEIEH >

On the Acceptance of Surveying of the Suanfa tongzong ~<<FIEHF o>
by Wasan-mathematician
Tatsuhiko Kobayashi
(Seki Kowa Institute of Mathematics, Yokkaichi University)

Abstract: Mathematics book of ancient Chinese, the Suanxue gimeng <H /% 5> in 1299
and the Suanfa tongzong <KFIEHi 5> in 1592 had greatly influenced on the development of the
pre-modern Japanese mathematics, Wasan. Wasan-mathematician learned particularly how to use
a celestial element, Tianyuan-yi (X 7t—) which means an unknown number form the former, and
learned using of Chinese abacus and practical mathematics from the latter.

It is well-known that Wasan-mathematician Yoshida Mitsuyoshi learned the Suanfa tongzong
and published a mathematics book, entitled the Jinko-ki <EEHJEC>> in 1627. After this, the
Suanfa tongzong was studied by a lot of Wasan-mathematicians and has had no little influence on
the development of Wasan. Muramatsu Shigekiyo, Yuasa Tokuyuki, Isomura Yoshinori, Seki
Takakazu etc. were Wasan-mathematicians who acquired mathematical idea of the Suanfa
tongzong in the second half of the 17" century. An ancient surveying was also included as one of
such mathematical idea.

In this symposium, we will introduce that what kind of surveying in the Suanfa tongzong was
accepted by Wasan-mathematician.
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Tsukane Ogawa /) JI] 3R English Translations of

Mathematical Books in Pre-modern Japan

English Translations of Mathematical Books in Pre-modern Japan
Ogawa, Tsukane /)| 5
(Yokkaichi University, P4 H [ k%)
ogawa@yokkaichi-u.ac.jp

Abstract: International Symposiums on the history of pre-modern Japanese mathematics have
increased in recent years. Some proceedings of them were published in English. At this time,
standardizing the English titles or mathematical terms in Pre-modern Japanese mathematics is
required to avoid confusions.

First of all, I will summarize present issues about English translations of mathematical books
in pre-modern Japan. Then I will give some translations of book titles. I will also argue
Romanizing titles of books and names of authors.
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Mitsuo Morimoto £ 4<)t4: The Full Expansion Formula of

Determinants Given in the Taisei Sankei

The Full Expansion Formula of Determinants Given in the Taisei Sankei
Mitsuo Morimoto
(Seki Kowa Institute of Mathematics, Yokkaichi University, Japan)

Abstract: The Taisei Sankei is an encyclopedic work of mathematics written by three
mathematicians Seki Takakazu (1640s-1708), Takebe Kata’akira (1661-1716) and Takebe
Katahiro (1664-1739) during 1683 — 1711. The work is composed of twenty volumes preceded by
an introductory volume. In Volume 17, the full expansion formula of determinant of orders 2, 3, 4
and 5 are given in connection with the elimination theory of the system of algebraic equations
with several unknowns. We examine the exactitude of the description of determinants.

33



AR EC SRR &

Sung Sa Hong #t}t+ Mathematical Structures of Gugo
Wonlyu (‘2] BRIEUR) by Jeong Yag-yong (] & 5%)

Mathematical Structures of Gugo Wonlyu () iR i) by Jeong Yag-yong (T #58)
Sung Sa Hong (714 1)
(Sogang University PEVLKE:AR, Seoul, Korea)

Abstract: Since Jiuzhang Suanshu, the main tools in the theory of right triangles, i.e.,
gougushu were algebraic identities about their three sides derived from the Pythagorean theorem.
Using tianyuanshu up to siyuanshu, Song--Yuan mathematicians could skip over those identities in
the theory. Chinese Mathematics in the 17--18th centuries were concerned with western
geometrical proofs of the identities. Jeong Yag-yong (1762--1836), a well-known Joseon scholar
and writer of the school of Silhak (%), noticed that those identities can be derived through
algebraic approach and then wrote Gugo Wonlyu (ZIi%Jiii) in the early 19th century. We show
that Jeong reveals the algebraic structure of polynomials with the three indeterminates in the book
along with their order structure, namely inequalities of polynomials. Although the title refers to
right triangles, it is the first pure algebra book in Joseon mathematics.
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HAN Qi Bi¥} 1713: A Year of Significance

1713: A Year of Significance
1713 4. v EHs s B
Han Qi ¥ 37
(Institute for the History of Natural Sciences, CAS)

2 RIS AR B H WS B S b [ e s B RO B 5. 2Ptk
REEIFEM, REITIRS 2105, 1688 4, EE<EHEHZREZ )G, RREOVREE
I P BCE M. (HAE 1713 S22 0T, BeAimsh#iEh e EE, NEMIEE. 1713 4, K
BRI S SRm H A, I EKRAEEISON, MBS A . A SO KA T pa Sk, &
1 1713 SEPTNF 2205, ORI ATE A (B4 BRIk
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Young Wook Kim &3AHS Gougushu in Joseon and Yu-ssi

Gugosulyo Dohae

Gougushu in Joseon and Yu-ssi Gugosulyo Dohae
KIM, Young Wook
(Korea University)

Abstract: Gougushu ‘)X is one of the most important subject in the oriental mathematics
since the beginning of history. It has been studied by most of the authors in China, Japan and
Korea. The theory has complex history of ups and downs and shows many interesting aspects of
mathematics in theeast.

The gougushu advanced remarkably in Tang and Song dynasties in China which was
succeeded by Korean mathematicians probably in Goryeo and definitely in Joseon. Gougushu is
studied by most of the Joseon mathematicians and is treated in all of their writings. One of the
most interesting of them is Yu-ssi Gugosulyo Dohae B2 BT E & f# by Nam Byeong-gil g

# which is the explanations with proofs by diagrams of Yu's Gugosulyo (presumably an 18th
century text of Korea). We review some of the Korean gougushu and see some special aspect of
Yu-ssi Gugosulyo Dohae.

36



The Mathematical Texts in East Asia Mathematical History Workshop

XIAO Can A TFEFEMRNENSEH

RN FHEEAR I EN Siz
SRl
IR K22 Pe, BR%w: 410082)

FEL: ASCET SRR AR SR T 1 R A A s RO, RAIE TR K
o “se SIS, AT E S B iz s T B AR T, 5Y
LR ZEIRFESSE, B 7R, Wi R A SO E S S E .
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ZOU Dahai 45 K¥#F A Study on a Type of Wedge-shaped

Solid in Early Chinese Mathematical Documents

A Study on a Type of Wedge-shaped Solid in Early Chinese Mathematical Documents
Z0U Dahai
(Institute for the History of Natural Sciences, Chinese Academy of Sciences)

Abstract: This paper compares methods for calculating the volume of a particular type of
wedge-shaped solid described in the Qin dynasty bamboo-strip manuscript Shu (¥, Numbers), the
Western Han dynasty bamboo-strip manuscript Suanshu Shu (5:%{Z , Book on Calculations), and
the Jiuzhang Suanshu (JLF 5811, Nine Chapters on Mathematical Procedures ), and identifies the
relation between them. The text of Shu provides new evidence to support the opinion that the four
basic solids, cuboid, giandu (¥13%, right triangular prism), yangma (%55, right rectangular-based
pyramid) and bienao (%M, tetrahedron with four right triangle faces) were used to determine
solid volumes in the Qin and Pre-Qin periods. On the basis of the above opinion, this paper sets
out a design that supplements the text of the method for finding the volume of a wedge in the Shu.
It reasons that the method for calculating the volume of the solid described on bamboo strip
n0.0456 was found by mathematical derivation, and attempt to reconstruct how the ancients
obtained this method. This paper argues that the mathematical methods recorded in the three
sources have common characteristics and thus share the same origin. The common origin might
have been transmitted and incorporated into an ancestor of the Jiuzhang Suanshu that predates the
other two documents. This paper also proposes a new understanding of how the methods for
finding solid volumes were worked out and then transmitted in early China.

Keywords: Shu ¥ on Qin dynasty bamboo slips, Suanshu Shu 5% on Han dynasty
bamboo slips, Jiuzhang Suanshu JUFE 5547, Liu Hui 21, wedge solids, evolution of
mathematical methods
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Study on the solution of indeterminate equations of first degree in traditional mathematics in
China
H [ A% G K o B — A E 5 R 1) R 7
HAN JIE, TIAN MIAO
(Institute for the History of Natural Sciences, Chinese Academy of Sciences)

Abstract: Solution of indeterminate problems, relevant to the indeterminate equations of the
first degree in modern mathematics, is an important subject of mathematics in pre-modern China.
The problem of‘hundred fowls” in the Zhang qiujian suanjing (Zhang qiujian’s mathematical
canon)is the common origin of indeterminate problems in China. This subject developed rapidly
after the 13™ century. In this article, we point out that it is in the Ming Dynasty that Chinese
mathematicians began to solve the problem of hundred fowls in the procedure of Fangcheng.
Based on a detailed analysis and interpretation of the problems concerning the indeterminate
equations contained in sources materials and the methods used in solving these problems, this
paper tries to make clear the process of the development of the method for solving the
indeterminate equations of the first degree in traditional mathematics in China.

Key Words: the method of hundred fowls, indeterminate equations of the first degree, the

Procedure of Fangcheng
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DENG Kehui X877 Discuss again Jiudaoshu

Discuss again Jiudaoshu
HUULER
DENG Kehui
(College of Humanities and Social Sciences, Donghua University, Shanghai, 201620)

Abstract: The paper analyses the meaning of Jiudaoshu and thinks the ancient’s
understanding to draconic month was unclear. On the contrary, the Greeks had distinctive
knowledge to anomalistic month and draconic month. The paper put forward a new explanation to
Jiudaoshu based on Discuss on Dayan calendar ({XA7773)) and Zhu Wenxin’s viewpoint.

Key words: Jiudaoshu, Liu Hong, anomalistic revolution in Greece, Discuss on Dayan
calendar (KATHIXY, Zhu Wenxin
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rendered dynamically

Figures and history on either side, rendered dynamically — GeoGebra to go hand in hand with
ancient or medieval Chinese mathematical texts in the mathematics classroom
OR Chi Ming, GeoGebra Institute of Hong Kong
SIU Man Keung, Department of Mathematics, University of Hong Kong
felE g s, A T8 R—FEBURERE F 455 GeoGebra Bl rp [ (MR sh b
I EB, FH GeoGebra Z2ft
R, ARSI R

Abstract: Four decades ago the topic of HPM (History and Pedagogy of Mathematics) would
be a relatively new venture. With the hard work of many researchers and teachers in the
intervening years this is no longer the case. For many years now various authors in different
parts of the world have written on the important role played by the history of mathematics in
mathematics education. The 10th ICMI Study focuses on the role of history of mathematics in
the teaching and learning of mathematics, with its work reported in the study volume History in
Mathematics Education: The ICMI Study published in 2000.

Now that enough has been said on a “propagandistic” level, rhetoric has played its part so
that discussion should better be channeled to actual implementation. With the dynamic
geometric software GeoGebra becoming more and more commonly employed in the school
classroom it seems feasible to think about how this can be utilized for the benefit of teaching and
learning mathematics at the secondary and even primary school level by combining it with
suitably selected historical material from mathematical texts in the past. To fit with the theme of
this Workshop on Mathematical Texts in East Asia Mathematical History the presentation will
confine attention to texts in ancient or medieval Chinese mathematics.

It is to be recognized that the contextual issue of mathematical texts in the past is an
intricate one, involving the motive for which the text was originally written, the readership the text
was intended and the use of the text at different periods in history. Such issues have already
drawn the attention of many historians of science and mathematics. In this presentation we focus
instead on the pedagogical aspect and take the view of a teacher in the mathematics classroom.
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Ceyuan Haijing Tongshi

Collating and Notes on Liu Yueyun’s Ceyuan Haijing Tongshi
GHIE - EHERE) e
Li Zhaohua
(School of Mathematics, Tianjin Normal University ,Tianjing ,300387 ,China)

Abstract: Ceyuan Haijing (CHIE[E%), 1248) research is one of important branches of
mathematics in China during the late of Qing dynasty. In the period, over ten books are published
by scholars engaged in the branch, one of them is Liu Yueyun’s Ceyuan Haijing Tongshi (352

CRIE S HFED, 1896) . Because of loss of his manuscript, just an incomplete copy was printed
and passed to us. It is difficult to understand precisely some of conclusions contained in the copy.
This paper corrects some of error words and affords proof to main conclusions. Meanwhile the
paper points out significance of the treatise on the investigation on Ceyuan Haijing.

Keywords: Ceyuan Haijing Tongshi (an explanation of Ceyuan Haijing),

Gougu Ceyuan Shu (method for finding diameter of a circle in contact with nine right triangle),

collate, proof
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The Translation of Tongwen suanzhi and its Mathematics Knowledge Sources
JI Zhigang
(School of History and Culture of Science, Shanghai Jiao Tong University)

Abstract: It is well know that the Tongwen suanzhi ([F]3C%5F6,1614) was translated from
Clavius’ Epitome Arithmaticae Practicae (EAP,1583). EAP was republished 7 times from 1584
till 1614. Among them, the 1585 edition and 1607 edition were revised versions. Which one was
the original edition that the Tongwen suanzhi translated from? If you judge it only by the content
pages, the 1607 edition seems to be the original source. But it is wrong.

As a Chinese translation work, Li Zhizao made his great effort to translate the Latin
mathematics work into classical Chinese. There are many new terms which Li made. For example:
AE. =k, SHNE . B BENE . BE EENE . FERTRSRYE,  ect. But some criticisms said
that Li counted the classical but forgot his own ancestors (#{# 54, Qian Baocong: 4 Folk
History of Chinese Mathematics). In fact, we will show that Li did not ignore the Chinese classical
mathematics, and these new terms might be better translations.

In his preface to Tongwen suanzhi, Li Zhizao said ‘some problems were adopted from
the Nine Chapters to supplement’ (fHHUJLZ #i4%). After a considerable reading through the
whole books, we can give a list of Chinese mathematics works which might have been referred to
by Li Zhizao, including Cheng Dawei’ s Unified lineage of Mathematical Methods (5Fi%%i5%),
Zhou Shuxue’ s The Divine Complete Writings on Astronomy and Mathematics (#1118 K& JFE 5
B , GuYingxiang’ s Classified Methods of the Sea Mirror of Circle Measurement GBI

i FERERT Dand  Mathematical Procedures on Base and Altitude (FJIEEMAT) , Xu Guanggi’
s Meaning of Measurement Methods ~ CRITE%ZE) and  Gou-Gu Yi (A3 . Surprisingly
some existing problems were brought from Michael Stifel’s Arithmetica Integer (1544). This
paper will point that ~ Clavius’ Geometria Practica (1606) is also a source.
Appendix I: Contents pages of EAP 1583, 1585 1607 and Tongwen suanzhi

P R - g ) ) ) )
‘INDEX OMNIVM -
I'NPEX OMNT v M : oMLy
Cap;mm huius Anthmencz. _ . metics. a
-rsru ut-znu-mm h‘m‘ |I - '-- Y
Additia imtegrerem .- s : NAJdnuaﬂfguﬂnnumrum r‘;:
"‘"‘&” by o 3 Swhtrailies mnxrtrm nwmerorm, 16
iplicatia integrarm nemersriom, 24 £ - oy
Diiwifie integrorwm namerarum. T4 5 Dufj‘-!m ”-_ samirrom. | 4
Fie frafh 6 io fraftorum st

H '_".’" acloram omereram, Acftimatio,fiwe valor fraftormm M""‘-’ iy
ol BReT rallianes fratltorsm numerornm,

Redulhe fraftoram uﬂenrmd‘ minjmos mumes

s frall rosfine termines, 9K
ldbﬂn 3P Redullie fraltorum numerorwmad candem denomis- .

crdlltl“"‘, .umhnxurudfuﬁuu"ll- . ulum,u-dluesrcmumusnmpad e
‘enngue. 70. /-_'_-_‘_-"\ flionem quamciin. ac denigue fralfionum fras
) Mﬂ:‘{rm [T . o T Qg‘_‘ﬂf_/ Horum --mrﬁ
Jp—— - . BT Addifo TR BETETOTIM . 1

‘"A‘.!: = 'ﬁ:::;:" e i:, 1z Swbrrallis fraftoram wo., 1:’:
‘B 13 Multiplicatio fralh - - 313
wf"’"::"""':: 34 % I?F_{A"‘{}mﬂar-n numerorwm, 116
frafle " parag 1§ Infitre frafforum numerorwm, 110
Q-';f::':'" sowneils o o R I.‘Q Quaftiuncule nennulle m—nrmuuxun— ac
asrea l'l‘lfl i tidrem. 13x
.prnmz':uf);i'ﬂ ""h .ﬁ- a7 l\lgnldr Erinmiguae al’:; l!ﬁﬁﬂfuﬂtm.ﬁ‘r’]‘
& proporsiensm dici foles, . 139
l,‘.ummmvfn " . - :‘:: 18 l‘-;-l:nf:m ewerfi, I:'O
hx’h';':;‘:‘f_’ﬂ" . v 19 Regula trium compofita. 159
o e S 3% Rinie Albgaions.- W
g,x.;.f. icis pofitieni ) . sz lu;-hfa fimplicis pofisionis, 223
Reguls fulfs duplicis pefitioniss s 13 Regula falfi duplicis pafitionic. . 133
""x"‘!"m";':m::: o :::: 24 Pregroflianes Arithmetice. a7o
Progrefsiones Gesmatr "y 3§ Pregrefliones Gesmatrice. 3‘}

m‘ﬂ" "‘"“' ﬂ“‘“" . . o 36 Extrathip radicis rate,
Appropiog me g e 37 Appropingwatio radics in memaeris n%"-dwu ;u.

EAP 1583 Edition EAP 1585 Edition



The Mathematical Texts in East Asia Mathematical History Workshop

JTaE

EAP 1607 Edition Tongwen suanzhi

Appendix II: the same problem in Geometria Practica and Tongwen suanzhi

HIHTIEI ] clavius : Geometria Practica 1606

EEECE Ay “ 80T A" BR s PR, % 10, B9 100, FiOR S, 9 S00.
FERF| 22<V500<23;  #Y 22/10< Vs <2 3/10
B, AR O iR
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Equations of Inscribed Circle in Ceyuan Haijing
CHENG Chun Chor, Litwin

Abstract: The book “Sea mirror of Circle measurements” (H||EF8% Ceyuan Haijing'®)
investigate cases of circles inscribed in a right angle triangle. To obtain the equation of the radius
of a circle inscribed in the right angle triangle with two pieces of information (two events) is an
academic activity in the mathematics circle in the Ching Dynasty. This paper discusses the
development of the mathematics content written by the scholar Wang Ji Tong (F-Z=[F] 1874-1947)
in the Ching dynasty on the content of “Sea Mirror” in his work “Formula in Nine Chapter”
(Jiurong Gong Shi 7L A 3). Wang investigated the problems of inscribed circles by algebraic
knowledge and construct equation leading to solve the diameter of the circle.

16 We will address the book as “Sea Mirror” in this paper.
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A Study of Xue Fengzuo’s Method for Building the Trigonometric Tables
DONG lJie

Institute for the History of Science and Technology,

Inner Mongolia Normal University, Huhhot 010022,China

Abstract: In the late Ming Dynasty, Dace (Kill, 1631, Great Measurement) introduces the
West method for building the trigonometric table into China. It is very difficult for the Chinese
mathematicians to master the method because of some formulae without proofs and the method
introduced too sweeping. Xue Fengzuo (E#JAFE, 1599-1680) took the Pythagorean Theorem as
the core. According to graphic relations of a right-angle consisted of sine line, cosine line, and the
radius, he structured a new method which had highly programmed characteristics to build the
trigonometric tables. Compared to Dace, Xue Fengzuo’s trigonometric tables are more precise.
His methods are more simple, intuitive and effective. His treatise does not follow the Dace. The
method of Xue is the achievement which under the guidance of the supplement traditional Chinese
scientific system with Western mathematics knowledge.

Keywords: the method for building the trigonometric tables, Xue Fengzuo, Dace, Chinese

mathematical traditions , integration between Chinese and western science
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Gao Hongcheng B4LA% A Textual Research on the Original
English Text of Yuanzhui Quxianshuo Translated by Li
Shanlan and Joseph EdKkins

A Textual Research on the Original English Text of Yuanzhui Quxianshuo Translated by Li
Shanlan and Joseph Edkins
PR AR AEE (EERARER) SR
Gao Hongcheng
(School of Mathematics, Tianjin Normal University ,Tianjing ,300387 ,China)

Abstract: Yuanzhui Quxianshuo ¢ ([EISEMARFR) ) , 3 volumes, cooperatively translated
by Li Shanlan (Z*3%Rf )and Joseph Edkins, the earliest version which today can see, is attached
to Zhongxue (( EE2)) published in 1866 at Jinling Publishing Bureau (4[5 ). The content
consists of pure mathematics, and the academia generally considers that it was the explanation to
the mathematical content in Zhongxue. In recent ten years, studies on version, content, impact and
the original English version of Zhongxue have made great progress. But the original English
version of Yuanzhui Quxianshuo is uncertain still. In the Late Qing, it was an important text by
which people studied the knowledge of conic sections. It is not easy to determine the original
English text of Chinese Version of western science works in the Late Qing. There is not the
author's information in the book , Yuanzhui Quxianshuo, only with the names of translators, and it
is difficult to ascertain its original English text. But it is the mathematical works and there is a
certain logic and some unique characteristics, such as proof method, the unique data, which are
the key evidences to compare and confirm texts. With the help of the Internet and academic
friends, the paper finds an English version almost one-to-one correspondence to the Chinese. This
paper comes to conclusion that the Yuanzhui Quxianshuo was translated from Conic Sections, in A
Course of Mathematics by Charles Hutton (1737-1823), an English mathematician.

Keywords: Yuanzhui Quxianshuo the original English text Conic Sections, A Course of

Mathematics  Charles Hutton
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DENG Liang X3 A Primary Study on Lin Chuanjia’s Weiji
Jizheng

A Primary Study on Lin Chuanjia’s Weiji Jizheng
DENG Liang
(Institute for History of Science and Technology & Ancient Texts,
Tsinghua University, Beijing, China 100084)

Abstract: Lin Chuanjia is a famous scholar, literary historian, and educationalist during late
Qing dynasty and early period of the Republic of China. This article outline his life and family,
research out some early life details; analyses the content of his mathematics work named Weiji
Jizheng, especially for chapter I kaogu (textual research), which mainly explains the thought of
western learning originated from China on calculus; points out the source of his mathematical
thought, and compares the similar views of other scholars of the same period.

Keywords: Lin Chuanjia, Weiji Jizheng, calculous, western learning originated from China
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SASAKI Chikara E#EAK7] Tohoku-Gottingen (FILH Ik

J5) : An Academic Home of Modern Chinese Mathematics

Tohoku-Gottingen (HALH L)) : An Academic Home of Modern Chinese Mathematics
SASAKI Chikara A7)
(the University of Chinese Academy of Sciences H [E R} [t K5)

Abstract: "Tohoku University # LK%~ in Sendai is the third national university founded
legally in 1907, and opened actually in 1911, after the University of Tokyo * 51 k%% established
in 1877, and Kyoto University % #{ K% in 1897. Tohoku University had a remarkable
academic policy which admitted foreign and female students, and Japanese students who had
studied in high schools a discipline different from a discipline for application, thanks to its first
President Sawayanagi Masataro VEEMIBUKEL (1865-1927). Thanks to this liberal policy of
admission, some talented Chinese students entered the University, for example, Chen Jiangong [#
##Th (1893-1971) and Su Buging # 67 (1902-2003).

Tohoku University emphasized original research rather than 'Brotstudium', following
Gottingen University in Germany. The mathematics department at Tohuku University is called
"the Mathematical Institute," following Gottingen's "Das Mathematisches Institut." Actually,
Fujiwara Matsusaburo & J5FA =B (1881-1946), one of the two founding professors of the
Mathematical Institute, and its younger associate professor Kubota Tadahiko % H & =
(1885-1951) studied at Gottingen. They were academic advisers of Chen Jiangong in Fourier
series and Su Bugqing in differential geometry, respectively. Final evaluation reports of D. Sc.
Theses of both Chen and Su were recently discovered and will be introduced in this lecture."
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Seisho Yoshiyama FHFILF#] A Study of Zhang Shenfu's
Letters to Yoshio Mikami:A Scene in the Exchange History
for Study of the East Asia Mathematical History between

Japan and China

A Study of Zhang Shenfu's Letters to Yoshio Mikami:A Scene in the Exchange History for Study
of the East Asia Mathematical History between Japan and China
Seisho Yoshiyama(aka: Wang Qingxiang)
(Yokkaichi University, Japan)
KR = B SCRBTATFE . H AR HC S S i s i — A W
HILHFHEEFH)
QUSRNSSR 1)

Abstract: Prof. Zhang Shenfu (1883~1986) was one of three founders of Chinese Communist
Party, an assistant professor of mathematics and logic, library chief at Peking University, and a
professor of philosophy at Tsinghua University in China. He had been exchanging letters with Dr.
Yoshio Mikami on the study of East Asia Mathematical History and so on for eight years.

Dr. Yoshio Mikami (1875~1950) was a lecture at Tokyo School of Physics (The forerunner of
Tokyo University of Science), an investigating researcher at the Imperial Academy of Japan. He
published a lot of papers and books on the east Asia mathematical history, He was also the first
one that introduced the Japanese and Chinese mathematical history to the world in English
language.

The exchanging of letters between Prof. Zhang and Dr. Mikami started in the year 1918,
discontinued in the year 1925 .

In the year 1918, Prof. Zhang mailed Dr. Mikami 20 yuan of Chinese money as the prices of
books by asking of Prof. Li Yan. This is the starting of the exchanging of letters. In the year, Prof.
Zhang worked as an assistant professor and the library chief where Mao Zedong (=the first
president of China People's Republic) worked as an editor of catalog of books at the Peking
University,

The exchanging of letters discontinued in the year 1925. In this year, Prof. Zhang replied Dr.
Mikami's letter of Sept. seventh 1925, this was the last letter.

The exchanging of letters was chiefly exchanging of the original texts and views on the east
Asia mathematical history.
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ZHANG Hong 7K 4. Mathematics exchanges between China
and Japan and mathematics education modernization

process in Sichuan

Mathematics exchanges between China and Japan and mathematics education modernization
process in Sichuan
ZHANG Hong
(Sichuan Normal University)

Abstract: Japanese mathematics and Chinese mathematics have close relationship since the
6th century. China set up Chinese mathematics educationin in Traditional Chinese ([E%%), began
in the Sui dynasty (A.D. 581-618) , and continued to the Tang dynasty and the northern Song
dynasty . In the 7th century, at the beginning of the Japanese mathematics system establishment is
mainly influenced by the Chinese mathematics education. In the end of the 19th century and early
20th century, a large number of Chinese students studying in Japan came back to China, and some
Japanese teachers came to China, which made Chinese universities and middle schools as
reference to Japan. In this report, I will discuss the establishment process of the modern
mathematics education system in Sichuan under the background of the communication between
China and Japan. In the early stage of the process, we learned product of Japanese mathematics
education system, and at this late stage, we studied European and American and perfected our
mathematics education system gradually.
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Guo Shirong F{ it %€ Japanese Scholar Riken Fukuda’s
Understanding and Adaption of the Structure of the

Astronomical Treatise Tantian (E§8X)

Japanese Scholar Riken Fukuda’s Understanding and Adaption of the Structure of the
Astronomical Treatise Tantian (5X)
Guo Shirong (¥} tH:5%)
(Institute for the History of Science and technology, Inner Mongolia Normal University)

Abstract: The astronomical treatise Tantian was published in China in1859. It is a Chinese
translation of British astronomer John F.W. Herschel’s (1792~1871) Outlines of Astronomy
(edition IV, 1851), translated by Alexander Wylie (1815~1887) and Li Shanlan (1811~1882). The
Chinese version was introduced into Japan shortly after its publication. Japanese scholar Riken
Fukuda (1815~ 1889) published his new version of the work, not only adding his Japanese
phonetic notations to text but also changing its structure of the work.

Comparing with the original Chinese text, there are two kinds of changes in Fukuda’s
adaption text. Firstly, the counting way of the years and the metric units were changed according
to Japanese manner, which was intelligible and trivial. Secondly, the order of the chapters was
changed, although the Chinese text itself keeping adoption without one word changed. It is worth
to be paid attention.

The present paper deals with three problems. First, the change of the order of chapters
reflects Fukuda’s idea of compilation of astronomical texts and his understanding of the logical
structure to the original work. Second, is the adaption reasonable? Third, what is its influence for
the reader’s understanding of the contents and structure of the work?

Keywords: Tantian, Outlines of Astronomy, Riken Fukuda, adaption, Herschel
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XU Zelin %% % X The view on mathematics in

Chinese-character cultural circle from Sido Shodan

The view on mathematics in Chinese-character cultural circle from Siido Shodan
XU Zelin
(Donghua University, Shanghai, 201620)

Abstract: Nishimura Tosato( i £ 1 §,1718~1787) was a famous astronomer in Edo period,
one of his conversations with his friends--Mizu Yukinaga(7K 2 ) Sugi Tomokazu(4%1—)--on
mathematical problems was recorded in his book Sitdo Shodan( (EUE KD ), also called Sigaku
Yawa( (R 1E) ),it’s ranged over many topics such as the origin and function of Mathematics,
relationship between mathematics and calculation, mathematics and Measurements, mathematics
and astronomy, mathematics and Yi-ology(divination), the superiority and inferiority of the
mathematics in China and Japan, etc. All the viewpoints in this book are dialectical discoursesin
the Confucian classical context, it is a reflection of traditional view on mathematics in
Chinese-character cultural circle, and its ideological origins and reference source can be find in
Chinese classical literatureand mathematical documents.Aida Yasuaki(2s H%20H,1747~1817), a
wasan mathematician,gave his comments on those discourses from the stand point of
mathematician in his book Sigaku Yawa Hyorin( {EUFREEETA) ), although he pointed out the
suspicion and irrationality of some of viewpoints, he didn’t go beyond the barriers of the view on
mathematics in classical literature. These above-mentioned two books demonstrate that the eastern
Asian society have arrived at the common understanding of the nature of mathematics, which was
caused by theformation and influence of the Han culture.

Key words: Nishimura Tosato; Siido Shodan,; Aida Yasuaki; Siigaku Yawa Hyorin; view on
mathematics; Chinese-character cultural circle
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Feng Lisheng {&37. 5 Great Tradition and Little Tradition: A

Framework for Studying History of Mathematics in China

Great Tradition and Little Tradition: A Framework for Studying History of Mathematics in China
Feng Lisheng
(Institute for History of Science and Technology & Ancient Texts,
Tsinghua University, Beijing, China 100084 )

Abstract: The concepts of Cultural Anthropology, “great tradition” (KA&%t) and “little
tradition” (/]M%%4t), have been prevalent in the study of the relation between high cultureCor elite
culture) and low culture Cor popular culture) . As a theoretical framework, we shall inquire how
useful the concepts are for studying Chinese traditional mathematics with a new approach, and
understanding the Historical development and cultural features of Chinese mathematics. This
article analyses the phenomenon of “great tradition” and “little tradition” in the history of Chinese
mathematics, and discusses the interaction of these two kinds of mathematical traditions in
different periods and its influence on the development of mathematics. The author considers that
the little tradition of Chinese mathematics based on the practical arithmetic and computational
skills has been formed in the Pre-Qin period, and influence to modern China; however the great
tradition of Chinese mathematics established on the structuration and systematization has been
formed later than the little tradition of Chinese mathematics and easy to lose. Nine chapters on the
Art of Mathematics (JLEF K )and its companion and commentary play an important role on the
formation and transmission of traditional mathematics. The positive interaction between these two
kinds of traditions promoted the comprehensive prosperity of Chinese mathematics during the
Song and Yuan dynasties, but the little tradition of Chinese mathematics, especially for the
business mathematics and abacus calculation (k%) , have been further prosperity, and played an
important role in the society of the Ming Dynasty, just because the great tradition of Chinese
mathematics, such as the Tianyuan method (KJGA) and rod arithmetic (%) , have been lost
in the that time. Owing to the loss of the great tradition of Chinese mathematics and the input of
western advanced mathematics, mathematicians in the Qing Dynasty effort to rebuild the great
tradition of Chinese mathematics through the collation and intensive study on the ancient
mathematics books, and have great influence on the communication and fusion between Chinese

and Western mathematics.
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Appendix I: List ft—: 5 AR&ZF

Name W42 Title/HRFR | Employer/5$.A1 Mobile Phone/ | Email/BF5H
FH S

Cheng-Yih Chen | F2H— Professor University of California, San Diego, USA (UCSD) jicychen@gmail.com;
SN jeychen@UCSD.edu

Cheng Chun | BREA] Senior The Hong Kong Institute of Education cccheng@ied.edu.hk

Chor Litwin Lecturer FIHE 2Bt

DENG Kehui X a] A Professor | Donghua University, Shanghai, 201620, China 15800841821 dengkh.grace@163.com
o [ AR R 2 NS B

DENG Liang xR Libarian Institute for History of Science and Technology & Ancient | 13717607361 dengliang@lib.tsinghua.edu.cn;
Texts, Tsinghua University, Beijing, China 100084 dengliang760514@163.com
TH R 22 B S B SR 72 T

DONG lJie HA Associate Institute for the History of Science and technology, Inner Mongolia | 13190602624 djnmdongjie@126.com

Professor Normal University, 81, Zhaowuda Road, Huhhot, Inner Mongolia,

CHINA H [H A 523 T R 2 B2 BOR Lt Te e

DONG lJielin HIE AR Professor | Soochow University jielindong@yeah.net
DN PN

FENG Lisheng YRV Professor Institute for History of Science and Technology & Ancient | 18901262395 fenglsh@lib.tsinghua.edu.cn,
Texts, Tsinghua University, Beijing, China 100084 fls@tsinghua.edu.cn;
TBHER RO S B o SCRe 5t i fls@mail.tsinghua.edu.cn

GAO Hongcheng | 2L, Associate Tianjin University University 15822348198 gaohch76@126.com,

Professor | RN R=H 2 R gaohch@sohu.com
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GUO Shirong LSS Professor Institute for the History of Science and technology, Inner Mongolia | 13847128778 Guoshirong1959@163.com,
Normal University, 81, Zhaowuda Road, Huhhot, Inner Mongolia, gsr@imnu.edu.cn
CHINA,010020 H [E A 52 1 T K 2 R R Sk 7 b

GUO Shuchun FHE Professor Institute for the History of Natural Sciences, Chinese Academy of | 010-82858560; | shuchunguo@gmail.com,
Sciences TR F ARE} 7 LW 5 15601353424 scguo@ihns.ac.cn

HAN Qi ¥ Professor Institute for the History of Natural Sciences, Chinese Academy of | 18600202663 gihan63@hotmail.com
Sciences H R H AR 2B 5T i

HAN Yihua L& o Chief | Shandong Education Press 11 /R #( & tH ittt 13869182622 hanyihua2050@163.com

Sung Sa Hong i+ Professor | Sogang University, 35 BackBeomRo, Mapo-Gu, Seoul,121-742, | 82-2-545-7869, | sshong@sogang.ac.kr
Korea & [ P47 K% 010-3005-7869

Jens Hoyrup fajfrefRf% | Professor | Roskilde University, Denmark J}2% Roskilde K% 453331 4187 jensh@ruc.dk

JI Zhigang 22 &N Professor School of History and Culture of Science, Shanghai Jiao Tong | 13641828339 jizhig@gmail.com;
University,No.800 Dongchuan Road Shanghai 200240 Shanghai, jizg5611@163.com
PR. China [ 0@ A2 AHE ST 5 b

Young Wook | & 9:HR Professor Korea University, 145 Anam-Ro, Seongbuk-Gu, Seoul, 136-701, | 82-10-88583074 | gromo3074@gmail.com

Kim South Korea 3 [ /55 W K2

Tatsuhiko /INREEE | Professor Seki Kowa Institute of Mathematics, Yokkaichi University, | 0277-52-8491 t.kobayashil 635@nifty.com

Kobayashi Japan;Maebashi Institute of Technology H <4 H i K%

LI Zhaohua Z=Jk4e Professor | Tianjin University University Ao k#8025 &R 13512217544 zhaohuali@eyou.com

LUO Jianjin % WA Professor Institute for the History of Science and technology, Inner Mongolia | 15661195957 lluojj@163.com

Normal University, 81, Zhaowuda Road, Huhhot, Inner Mongolia,
CHINA A ] P 5t e R 2 R 23 R S 7 b
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Mitsuo Morimoto | kAt | Professor Seki Kowa Institute of Mathematics, Yokkaichi University, morimoto@yokkaichi-u.ac.jp
Japan;Professor Emeritus (Sophia University, Tokyo)
H DY H i ke

Tsukane Ogawa /IR Professor Yokkaichi University/Seki Kowa Institute of Mathematics, ogawa@yokkaichi-u.ac.jp
Japan;Yokkaichi University, 1200 Kayo, Yokkaichi, Mie, 512-8512
Japan H A Y H i K

Chikara Sasaki fEHEARJT | Professor (Tokyo University; Department of History at the) University of ch-sasaki@kzf.biglobe.ne.jp
Chinese Academy of Sciences, Beijing, China
HAZR G & BB B Ko

Yoshiyama FHIEM | Professor | Yokkaichi University, Janpan H AU H 17 K2 seisho@yokkaichi-u.ac.jp

Seisho

Man Keung Siu | i 358 Professor | University of Hong Kong 755 K2 mathsiu@hku.hk

TIAN Miao FH #x Professor Institute for the History of Natural Sciences, Chinese Academy of | 15010997380 miaotian17@hotmail.com
Sciences "' [ B} 5t H AR B LA ST

XIAO Can SRl Professor | School of Architecture, Hunan University ¥ F§ K 2% #5722 Bt 13187094416 107224224 @qq.com

XU Zelin (EREIS Professor | Donghua University, Shanghai, 201620, China 13918235163 zelinxu@126.com,
Hh [ ZR AR N S B zelinxu@sohu.com

ZHANG Hong AN Professor | Sichuan Normal University 13880799018 Zhanghongredg6@163.com,
VU 96K 2 5 5 A R 22 2 e zhanghongredg@hotmail.com

70U Dahai E 52 Professor Institute for the History of Natural Sciences, Chinese Academy of | 13121649240 dahaizou@163.com

Sciences 7 [E Bl 24 B H AR B2 S0 5T A
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Appendix I1: Address fff —: <i3ht

The address of our TSIMF (which the workshop will be held at this place): Tsinghua Sanya International Mathematics Forum, No.100, Tsinghua Road, Phoenix Town,
Sanya, Hainan, P. R. China. (In Chinese is: " [E ¥ g = W17 RUEEETE 2% 100 5, 5% =W [E FrE%7121x). The conference room is near by the dining hall at
our TSIMF. Our TSIMF has the facilities of guest rooms for the all participants. We will arrange the pick-up and send-off service at Sanya Phoenix International
Airport for the all participants according to their detailed flight information or train information.

There are two ways to go to Sanya International Mathematics Forum from the Sanya Phoenix International Airport:
* By shuttle car of the Forum; if you have provided flight arrival information to us in advance.

* By taxi at Sanya Phoenix International Airport (the ride should cost about ¥15 to ¥25) if you did not provide your flight information to us in time or you want to
reach our TSIMF by yourself.

Map of TSIMF’s Park [rd] [X ~F- 1] [

B ERSPL

Service Center

Park Entrance

BiRFEL

Bus Stand

Playground

70



	The Mathematical Texts in East Asia Mathematical History Workshop
	Description描述
	Contents目录
	Schedule日程安排
	March 10-11, 3月10-11日，Registration注册
	Morning of March 12, 3月12日上午—Workshop会议
	Afternoon of March 12, 3月12日下午—Workshop会议
	Morning of March 13, 3月13日上午—Workshop会议
	Afternoon of March 13, 3月13日下午—Workshop会议
	Morning of March 14, 3月14日上午—Workshop会议
	Afternoon of March 14, 3月14日下午—Vist考察参观
	Morning of March 15, 3月15日上午--Workshop会议

	Abstract论文摘要
	Cheng-Yih Chen程貞一An Analysis of Thought Processes in Early Mathematics in Chinese Civilization早期中華數學思路的分析
	Jens Høyrup简斯•休儒Seleucid, Demotic and Mediterranean mathematics versus Chapters 8 and 9 of the Nine Chapters: accidental or significant similarities?
	Luo Jianjin罗见今An Analysis on the Achievement of Counting Theory in the Book "Mengxi Bitan" by Shen Kuo
	Tatsuhiko Kobayashi小林龍彦On the Acceptance of Surveying of the Suanfa tongzong　≪算法統宗≫
	Tsukane Ogawa小川束English Translations of Mathematical Books in Pre-modern Japan
	Mitsuo Morimoto森本光生The Full Expansion Formula of Determinants Given in the Taisei Sankei
	Sung Sa Hong洪性士Mathematical Structures of Gugo Wonlyu (勾股源流) by Jeong Yag-yong (丁若鏞)
	HAN Qi韩琦1713: A Year of Significance
	Young Wook Kim金英郁Gougushu in Joseon and Yu-ssi Gugosulyo Dohae
	XIAO Can秦人对于数学知识的重视与运用
	ZOU Dahai邹大海A Study on a Type of Wedge-shaped Solid in Early Chinese Mathematical Documents
	Tian Miao田淼Study on the solution of indeterminate equations of first degree in traditional mathematics in China
	DENG Kehui邓可卉Discuss again Jiudaoshu
	SIU Man Keung蕭文強Figures and history on either side, rendered dynamically
	Li Zhaohua李兆华Collating and Notes on Liu Yueyun’s Ceyuan Haijing Tongshi
	JI Zhigang纪志刚The Translation of Tongwen suanzhi and its Mathematics Knowledge Sources
	Cheng Chun Chor Litwin郑振初Equations of Inscribed Circle in Ceyuan Haijing
	DONG  Jie董杰A Study of Xue Fengzuo’s Method for Building the Trigonometric Tables
	Gao Hongcheng高红成A Textual Research on the Original English Text of Yuanzhui Quxianshuo Translated by Li Shanlan and Joseph Edkins
	DENG Liang邓亮A Primary Study on Lin Chuanjia’s Weiji Jizheng
	SASAKI Chikara  佐佐木力Tohoku-Göttingen（東北月沈原）: An Academic Home of Modern Chinese Mathematics
	SASAKI Chikara  佐佐木力Tohoku-Göttingen（東北月沈原）: An Academic Home of Modern Chinese Mathematics
	Seisho Yoshiyama吉山青翔A Study of Zhang Shenfu's Letters to Yoshio Mikami:A Scene in the Exchange History for Study of the East Asia Mathematical History between Japan and China
	ZHANG Hong张红Mathematics exchanges between China and Japan and mathematics education modernization process in Sichuan
	Guo Shirong郭世荣Japanese Scholar Riken Fukuda’s Understanding and Adaption of the Structure of the Astronomical Treatise Tantian (談天)
	XU Zelin徐泽林The view on mathematics in Chinese-character cultural circle from Sūdo Shōdan
	Feng Lisheng冯立昇Great Tradition and Little Tradition：A Framework for Studying History of Mathematics in China
	GUO Shuchun郭书春 关于《中华大典 数学典》

	Appendix I: List 附一：与会人员名录
	Appendix II: Address附二：会议地址

