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Nobody can hope to do justice, in one short article, to the miennia of in-
digenous mathematical development in China up to the endeol6th century.
This article attempts only to convey a general flavour of amcChinese mathe-
matics and illustrate some of its characteristic featunesugh a few examples.
An annotated bibliography is provided at the end for the egad:onvenience.

Characteristic Features of Ancient Chinese Mathematics

The characteristic features of ancient Chinese mathesnasic best be appre-
ciated by looking at the work of the ancient Chinese mathmiaat. Evidenced
in their choice of topics is a strong social relevance andjmetic orientation,
and in their methods a primary emphasis on calculation agatighms. However,
contrary to the impression most people may have, anciemtgShimathematics is
not just a “cook-book” of applications of mathematics to mane transactions.
It is structured, though not in the Greek sense exemplifie&iglid’'s Elements
It includes explanations and proofs, though not in the Gtesadition of deductive
logic. It contains theories which far exceed the necessityrfundane transactions.
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We start with some ideograms (characters) related to maitiesn In ancient
classics the term mathematicd( ) was often written as “the art of calcula-
tion” (&4i7) or “the study of calculation”&-£2) indicating a deep-rooted basis in
calculation. The ideogram for “number” and “to coun#} appeared on oracle
bones about 3000 years ago, in the form of a hand tying kno@ stning (see
Fig. 1a). The ideogram for “to calculate’s{) appeared in three forms, accord-
ing to Shuowen JiezfAnalytic Dictionary of Charactejsby Xu Shen (AD 2nd
century). The first is a noun, composed of two parts, “bamlmrotop and “to ma-
nipulate” in the bottom, with the bottom part itself in thero of two hands plus
some (bamboo) sticks laid down on a board, some placed inizoheal position

and some placed in a vertical position (see Fig. 1b). Themnsewa verb, also
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written with the parts of bamboo and hands (see Fig. 1c). Tind,tsomewhat
more puzzling, is in the form of a pair of ideogramatic pagsgi@ning to religious
matters (see Fig. 1d). It is a tantalizing thought that tHgeszt of mathematics in
ancient China was not exactly the same subject as we understaday. Indeed,
in some ancient mathematical classics we find mention oéfirdl mathematics”
and “external mathematics”, the former being intimatedgtup withYijing (Book
of Change} the oldest written classic in Chirfa.

Besides its appearance in these ideograms, the theme afatelo permeated
the whole of ancient Chinese mathematics. This is bestrfltesd by the calculat-
ing device of the counting rods. Ample evidence confirms th@rmon usage of
counting rods as early as in the fifth cent8gE, and these probably developed
from sticks used for fortune-telling in even earlier day$eTearliest relics from
archaeological findings are dated to the second ce®0g/ These were made of
bamboo, wood and even metal, bone or ivory and were carriedbag hung at
the waist. The prescribed length in the literature (verifigdhe relics) was from
13.86 cm to 8.5 cm, which shortened as time went on. The @st®sn changed
with time, from circular (of 0.23 cm in diameter) to squaretisat the rods became
harder to roll about. One mathematically extremely intémgsfeature is the oc-
currence of a red dot on a counting rod to denote a positivebegnand a black
dot to denote a negative number. These counting rods wetcetan a board (or
any flat surface) and moved about in performing various taicuns.

The Chinese adopted very early in history a denary positionaber system.
This was already apparent in the numerals inscribed onetamtes in the Shang
Dynasty (c. 150BCE), and was definitely marked in the calculation using count-
ing rods in which the positions of the rods were crucial. Temlisols sufficed to
represent all numbers when they were put in the correctiposit At first only
nine symbols were used for the numerals 1 to 9, with the zgmesented by an
empty space, later by a square in printing, gradually chéige circle, perhaps
when the square was written by a pen-brush. To minimize em@ading a num-
ber, numerals were written alternatively in vertical forfor(units, hundreds,...)
and horizontal form (for tens, thousands,. ..). In a muddr latathematical classic,
Xiahou Yang SuanjingMathematical Manual of Xiahou Yahgf the fifth century,
this method for writing counting rod numerals was recorded a

Units stand vertical, tens are horizontal, hundreds stadisands lie down.
Thousands and tens look the same, ten thousands and hutobkdsike.
Once bigger than six, five is on top; six does not accumulate,does not
stand alone.

For instance, 1996 would have been written as

LT

Calculation using counting rods has several weak points: T calculation
may take up a large amount of space. (2) Disruption duringalhailation causing
disarray in the counting rods can be disastrous. (3) Thaulediog procedure is
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not recorded step by step so that intermediate calculatiom$ost. Counting rods
evolved into the abacus in the twelfth-thirteenth cengjréad by the fifteenth cen-
tury the abacus took the place of counting rods. The weak¢l) and (2) were

removed by the use of the abacus, but (3) remained, until tinedean method of
calculation using pen and paper was transmitted in the begjrof the seventeenth
century. However, calculation using counting rods hadtisng points. Not only

did the positions of the counting rods display numerals earntly, but also the
positions in which these rods were placed on the board atbedmeans to allow
some implicit use of symbolic manipulation, giving rise twsessful treatment of
ratio and proportion, fractions, decimal fractions, veaygke or very small num-
bers, equations, and so on. Indeed, the use of counting radsnstrumental in

the whole development of algorithmic mathematics in artdi&#rina.

Even a casual reading of a few mathematical classics witlalg the unmistak-
able features of social relevance and pragmatic oriemtafi@om the very begin-
ning mathematical development was intimately related udies of astronomical
measurement and calendrical reckoning. The first writtghdentaining serious
mathematicsZhoubi SuanjingZhou Gnomon Classic of Calculatipeompiled
at about 10BCE—with its content dated to earlier times, was basically & irex
astronomical study. In an ancient society based on agui®jltalendrical reckon-
ing was always a major function of the government. Along wlidt, mathematics
was performed mainly for bureaucratic needs. A sixth centoathematics clas-
sic actually carried the titl®/ucao SuanjindMathematical Manual of the Five
Government DepartmentsThe titles of the nine chapters of the most important
mathematical classidiuzhang Suansh{Nine Chapters on the Mathematical Art
which is believed to have been compiled some time betweeC&xand 100CE,
speak for themselves. These are (1) survey of land, (2)traifid rice (percentage
and proportion), (3) distribution by progression, (4) dilshing breadth (square
root), (5) consultation on engineering works (volume oficdigures), (6) im-
partial taxation (allegation), (7) excess and deficienclyii€se “Rule of Double
False Positions”), (8) calculating by tabulation (simn#aus equations), (9) gou-
gu (right triangles). The social relevance of the contentnathematical classics
was so plentiful that historians have found in the texts aalale source for trac-
ing the economy, political system, social habits, and leggililations of the time!
The emphasis on social relevance and pragmatic orientatidme with a basic
tenet of traditional Chinese philosophy of life shared by thass of “shi” (intel-
lectuals), viz. self-improvement and social interactioms also exhibited in the
education system in which training in mathematics at offsihools was intended
for government officials and clerks.

Finally let us come to the issue of mathematical proofs. fié smeans by a proof
a deductive demonstration of a statement based on clearhufated definitions
and postulates, then it is true that one finds no proof in abhc#inese mathe-
matics, nor for that matter in other ancient oriental mathgécal cultures.. .. But
if one means by a proof any explanatory note which servesrwgicoe and to en-
lighten, then one finds an abundance of proofs in ancientenadlical texts other
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than those of the Greek3.The Chinese offered proofs through pictures, analo-
gies, generic examples, and algorithmic calculations s&loan be of pedagogical
value to complement and supplement the teaching of matlesweith traditional
emphasis on deductive logical thinking.

Jiuzhang Suanshu

Jiuzhang Suanshig the most important of all mathematical classics in Chiha.
is a collection of 246 mathematical problems grouped inte mhapters. There is
good reason to believe that the contenflioizhang Suanshwas much older than
its date of compilation, as substantiated by an excitingpagological finding in
1983 when a book written on bamboo strips bearing theSitdanshu Sh(Book on
the Mathematical Ajtwas excavated It is dated at around 208C and its content
exhibits a marked resemblance to thatlnfzhang Suanshuncluding even some
identical numerical data which appeared in the problems fétmat ofJiuzhang
Suanshubecame a prototype for all Chinese mathematical classitiseirsubse-
guent one-and-a-half millennia. A few problems of the saategory were given,
along with answers, after which a general method (algoiitiotfowed. In the very
early edition that was all and no further explanation wagkag—perhaps it was
to be supplied by the teacher. Later editions were appendgdcammentaries
which explained the methods, corrected mistakes handed @tom the ancients,
or expanded the original text. The most notable commentditdiuzhang Suanshu
was Liu Hui (c. third century), some of whose works will be exaed in the next
section.

The format ofJiuzhang Suanshmay lead one to regard the book as a medley of
recipes for solving problems of specific types. Indeed mahyg studied from the
book in accordance with the official system in ancient Chirightnhave actually
regarded the book as such and thus resorted to rote leanmhdike in recita-
tion of other classics. This may explain why only a handfulhtdthematicians
of some standing were produced from the tens of thousandsathibcrats” who
went through mathematical training in the official systemmimty two millennia,
while most noted mathematicians in history were eithereseéifcated or studied at
private academiés

However, upon closer scrutiny, the text reveals itself agedifferent from a
book of recipes. The body of knowledge contained in a clamsoh asliuzhang
Suanshus structured around several themes, the two main themag be¢ con-
cept of “lu” (3&, ratio) in arithmetic and the concept of “gou-guZj{%) right
triangle) in geometry. A brief description on how ratio farm backbone for most
chapters will now be given, while right triangles will betléd the next section.
In the commentary of Chapter 1, Liu Hui gave a definition: “Haas a rela-
tion between numbers."He continued to offer a working definition of ratio by
representing it as a reduced fraction. To reduce a fracherrule of “reciprocal
subtraction,” known to Westerners as the Euclidean alyoritvas introduced.

If both numerators and denominators are divisible by 2, tredwe them both.
If they are not both divisible by 2, then set up the numbersitonerator and
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denominator respectively continually and alternatelytradbing the smaller
from the larger, and seek their equality.

This is a good illustration of how the calculation itself iseady a proof (or con-
vincing argument), as can be seen from Problem 6 of Chapter 1.:

Reduce the fractios.

(49,91) — (49,42) — (7,42) — (7,35)
— (7,28) — (7,21) — (7,14) — (7, 7).

Henced9 = 7 x 7,91 = 7 x 13, and® = L. At the beginning of Chapter
2 Liu Hui explained the so-called “Rule of Three” (also fouimdcontemporary
Indian manuscripts), which enables one to apply the conuieyztio to a number
of situations, including distribution in direct proponti® or in inverse proportions
(Chapters 3, 6), formulation and treatment of problems itesg and deficiency,
i.e., the method of “double false positions” (Chapter 73 apstems of simultane-
ous linear equations (Chapter 8). Although the Chineseitedogy “fangcheng”

which is the title of Chapter 8, was adopted as a translatiotefguation”
towards the end of the last century (and has become a statetandtoday) for
a wrong but historically interesting reasonhe spirit of Chapter 8 lies rather in
the direction of ratio than in the direction of equation. I tlight of ratios, the
technique amounting to the modern matrix method by Gausdienination arises
naturally.

In ending this section consider an example after the styliuzhang Suanshu
which blends together social relevance, ratio and even glicafion in statistical
sampling. It is Problem 6 of Book 12 &hushu JiuzhanfMathematical Treatise
in Nine Sectionsby Qin Jiushao, published in 1247:

When a peasant paid tax to the government granary in the fotfs34 shi of

rice, it was found out on examination that a certain amoumnicefwith husks
was present. A sample of 254 grains was taken for further metion. Of

these 28 grains were with husks. How many genuine grainsefvere there,
given that one shao contains 300 grains?

(In the mensuration system of the Song Dynasihi = 10 dou = 100 sheng =
1000 he = 10000 shao. According to tradition recorded Jiuzhang Suansha
grain of rice with husk was counted as half a grain of rice.¢ @hswer was given to
be4,348,346,456 grains, out of the original534 x 10000 x 300 = 4,602,000,000
grains.

Some Examples and Their Solution M ethods!”
(1) Problem 14 of Chapter 9 diuzhang Suanshis a word problem on right
triangles:

Two persons A (Jia) and B (Yi) stood at the same spot. In the tihen A
walked 7 steps, B could walk 3 steps. B walked east and A wadkerdh.



6 Using History to Teach Mathematics: An International Pecsive

After 10 steps south A turned to walk in a roughly northeastation to meet
B. How many steps had each walked (when they met)?

The rule that follows the problem essentially gives theorafithe lengtha, b, ¢ of
the three sides of a right triangle wittas that of the hypotenuse, viz.
a:b:c= §(m2—n2):mn: %(m2+n2),

wherem : n = (a + ¢) : b. In this problemn = 7, n = 3 anda = 10. Hence
a:b:c=20:21:29andb =103, c = 143. The mathematical meaning of this
result goes much deeper than just an answer to the probldretasds, for it offers
a way to generate the so-called Pythagorean triplets(peasjtive) integers, b, ¢
with a? 4 b% = ¢2. While no explicit formula for Pythagorean triplets wasistbby
the ancient Chinese, they were quite well-versed in thesklgms in which their
Greek contemporaries were also interested, and in ancieime€: mathematics
arithmetic and geometry were intertwined through caléoitat The achievement
becomes all the more astounding if one notes that the arGirestks were aware of
the notions of prime number and factorization while theiinfése contemporaries
were not. Instead, the Chinese adopted a geometric viewpypilooking for two
guantities with suitable geometric interpretation in terofiwhicha, b, ¢ can each
be rationally expressed. In the case of Problem 14, the twotijies are the sum
of the length of one side and the hypotendset ¢) and the length of the third
side (b). The explanation offered by Liu Hui can be illustrated as iguFe 2. In
his commentary Liu Hui actually described in detail how tokemaise of colored
pieces and to reassemble them for a convincing argumeihie Briginal diagrams
of the commentary were extant, they would make nice viswuld ai

From Figure 2 we can see that

c:a:b=85:T:U
= 5 [(a+c)? +07]
t(a+e)® —L[(a+c)?+b%] : (a+ )b

Hence

a:bie=3[(a+c)? =0 :(a+c)b:3[(a+c)?+b?

$(m? —n?) :mn: 3(m? 4+ n?),
where(a +¢) :b=m : n.
The influence of this prototype classichfizhang Suanshean be found in later

work, for example Problem 2 of Chapter 5 hushu Jiuzhangy Qin Jiushao,
published more than a thousand years later:

A triangular field has sides of length 13 miles, 14 miles ananll®s. What
is its area?

The solution was given in the book as (in modern day matheadaibtations)

Lo <A2+c2 —B2>2

1
Area)? = =
(Ared) 1 5
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Figure 2

where A, B, C are the length of the three sides in decreasing magnitudes.igh
a rare gem in Chinese mathematics because this was perleapadloccurrence
of a triangle other than a right triangle in all Chinese mathgcal texts before
the transmission of Euclid’Elementsnto China!! A probable derivation of the
formula by Qin Jiushao is as follows.First note that, from our preceding example,

a 1
5= 5[((1-1-6)2 —b2]/(a—|—c)b,

oo (2],

Construct a right triangle with sides of lengthb, ¢ (c is the hypotenuse) where
a,c are lengths as shown in Figure 3. Sin¢é — a> = h?> = B? — ¢2, we have
B? - C? =% — a? = b%. Hence

o0 (20)

r 2 2
A_u]

so that

a =

I A
(A% +C* - B?
—0 |

N~ N~ N~
r
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Finally,
2 Lo 4o [y 2\ 42 L 22 2 42

A2+C’2—B2>2
2

Tlgze2 -
e (

o

Figure 3

(2) Early Chinese calculation af is given in Problem 32 of Chapter 1 &f-
uzhang Suanshu

A circular field has a perimeter of 181 steps and a diameteOddr@l 1/3
steps. What is its area?

The answer was given as “the area equals half the perimaies thalf the diam-
eter”. This is a correct formula, as one can easily check that (3C)(3d) =
(30)(r) = (7r)(r) = 7r%. The data in this problem imply the formuta = 3d,
which meansr was then taken to be 3. In his commentary, Liu Hui explainegl wh
the formula is reasonable and pointed out how to obtain a crerate value for

7. He said:

In our calculation we use a more accurate value for the rdtibeocircum-

ference to the diameter instead of the ratio that the cirevenice is 3 to the
diameter’s 1. The latter ratio is only that of the perimetethe inscribed
regular hexagon to the diameter. Comparing arc with thed;hast like

the bow with the string, we see that the circumference excdetperime-
ter. However, those who transmit this method of calculatmnhe next
generation never bother to examine it thoroughly but merepeat what
they learned from their predecessors, thus passing on the aWithout

a clear explanation and definite justification it is very difft to separate
truth from falsity.



An Excursion in Ancient Chinese Mathematics 9

In this passage we see a truly first-rate mathematician a,wano probes into
knowledge handed down and seeks understanding and clioificghereby ex-
tending the frontier of knowledge. In modern day mathenahtamguage Liu Hui’'s
method is as follows. Put

A, = area of an inscribed regulargon in a circle of radius,
ay, = length of a side of the inscribed regulagon,
C, = perimeter of the inscribed regulargon.

ap

Figure 4

Starting with a regular hexagom = 6) and doubling the number of sides, Liu
Hui enlarged it to a regular 12-gon, then a regular 24-goer, th regular 48-gon,
and so on, up to a regular 192-gon. He observedAhat= 3agr = %Cﬁr, Agy =
6aior = %0127‘, Ays = 12a041r = %0247‘, etc. He also knew that this was not
the end but only the first few steps in an approximation pmcete claimed, “the
finer one cuts, the smaller the leftover; cut after cut urdilnmore cut is possible,
then it coincides with the circle and there is no leftoveré ¥ée here the budding
concepts of infinitesimal and limit. He even gave an estimate

A2m < A < A2m + (A2m - Am)»

as can be seen from Figure 4. With this he concluded thatattly” A = %Cr.
He also carried out the computation for findidggs. In doing that he first estab-
lished the formula

2
Qop = [r —4/r2 = (&_n)
2

A modern computer can obtaid;go = 3.141032 (with » = 1) with error term
0.001681. Imagine how Liu Hui did it with only the help of counting rodser 17
centuries ago, obtaining g, = 3143k (with r = 10). Effectively he calculated
7 accurate to two decimal placés

(3 The algorithmic feature of ancient Chinese mathematicsbest be il-
lustrated by the method of solving simultaneous linear oegigce equations. In
abstract algebra there is a fundamental result known asGhése Remainder

2
+ (an/2)2.
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Theorem”. Its name comes from a concrete instance, viz.|&roB6 of Chapter
3 of Sunzi SuanjingMaster Sun’s Mathematical Manyalc. 4th century):

There are an unknown number of things. Counting by threeseaeel 2;
counting by fives we leave 3; counting by sevens we leave 21 thmnumber
of things.

The problem became quite popular and appeared under diffeaenes. In a much
later textSuanfa Tongzon{Systematic Treatise on Arithmétiof Cheng Dawei,
published in 1592, there appeared even a poem about it: KEid to find one
man of seventy out of three. There are twenty-one branchéiseplum blossom
trees. When seven persons meet, it is in the middle of thelhmd@iscarding one
hundred and five, the problem is done.” The poem conceals Hgcrmumbers
70 (for 3), 21 (for 5), 15 (for 7) of this specific problem, whose general answer is
2x 70+ 3 x 2142 x 15 plus or minus any multiple of05 = 3 x 5 x 7. In general,
the problem is to solve a system of linear congruence equstio

x = a; modm;, i€{1,2,...,N}.

Mathematicians were led to investigate linear congruebeesause of calendrical
reckoning and had become quite deft in handling them. Aireadhis specific
problem we can see a very significant step made, viz. reductidghe problem
to solvingz = 1 modm;, v = 0 modm; for j # < (the solution to the original
problem being a suitable “linear combination” of the salus of these different
systems). The investigation was completed by Qin Jiushanneimed his method
the “Dayan art of searching for unity” in hBhushu Jiuzhan(lL247). He showed
how to find a set of magic numbers for making the “linear coratom”. Consider
the case when the;'s are mutually relatively prime, using modern notatior@in(
Jiushao also treated the general case.) It suffices to separately single linear
congruence equations of the forth = 1 modm by puttingm = m; andb =
(mq---my)/m;. The key point in the method Qin Jiushao employed to find
is to find a sequence of ordered paifs,r;) such thatk;b = (—1)r; modm
and ther;’s are strictly decreasing. At some point = 1 butr,_; > 1. If s
is even, therk = k, will be a solution. Ifs is odd, thenk = (rs_; — 1)ks +
ks_1 will be a solution. This sequence of ordered pairs can beddynusing
“reciprocal subtraction” explained ifiuzhang Suanshwiz.,r; 1 = r;q;11+ 711
with ;11 < r; (the process will stop before one reaches the ease= 0), and
put ]{TZ'+1 = k‘iQi+1 + ki—l- (PUtk?_l =0,r_1 = m, k‘o =1,r9 = b) The
way the ancient Chinese performed the calculation was ewea streamlined and
convenient, since they put consecutive pairs of numberkeafdur corners of a
board using counting rods, starting with

1 b . k1
, going to .
0 m

The procedure was stopped when the upper right corner beadméence the
name “searching for unity”. A typical intermediate stepluabk like
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ki T
kic1 rica
ki T
—
kic1 7ig1
k; T L
— ‘], ifiiseven
kiv1 7ig1
or
kic1 rica
ki T
kic1 riga
k‘i T
k; T .
— |l T i s odd
k‘i T

One can see how the positions on a board of counting rods bdip ideas. In
fact, the procedure outlined Bhushu Jiuzhangan be phrased word for word as a
computer program!

(4) Anexample on the lighter side is Problem 34 of Chapter Swizi Suanjing

One sees 9 embankments outside; each embankment has Setelkdree
has 9 branches; each branch has 9 nests; each nest has @adatusird has
9 young birds; each young bird has 9 feathers; each featlse® ltalours.
How many are there of each?

The problem, an easy exercise in raising a number to certawes, is not of much
interest in itself. What is interesting is the frequent ageence of such problems
of a recreational nature in all mathematical civilizatiofihe medieval European
mathematician, Leonardo Fibonacci posed a problem in hi&k Boiber Abaci”
(1202)4:

Seven old women went to Rome; each woman had seven mulesiredeh
carried seven sacks; each sack contained seven loaves;itmdach loaf
were seven knives; each knife was put up in seven sheaths. nirbow are
there, people and things?

It reminds us of a children’s rhyme: “As | was going to Sairgdy| met a man with
seven wives. Every wife had seven sacks. Every sack had saterEvery cat had
seven kits. Kits, cats, sacks and wives, how many were th@ng o Saint lves?”
And then there was that similar Problem 79 in the oldest éxtethematical text,
the Rhind Papyrus of ancient Egypt (c. 17 centag)'’:
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Houses 7
Cats 49
Mice 343
Heads of wheat 2301
Hekat measures 16807
19607

David Hilbert (1862—-1943) once said, “Mathematics knowsag®s.. . . For math-
ematics, the whole cultural world is a single count.”
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MIT Press, Cambridge 1974.

® This is quoted from: M. K. Siu, Proof and pedagogy in anciehin@: Examples from Liu Hui's
commentary orliuzhang SuanshiEducational Studies in Mathematjc24 (1993), 345-357. The
paper contains a number of illustrative examples.

5 It was reported in, for instance: Li Xueqin, A significant fing in the history of ancient Chi-
nese mathematics: A glimpse at the Han bamboo strips exaheatZhangjiashan in Jiangling (in
Chinese)Wenwu Tiandil (1985), 46—47.
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" Such a statement has to be taken with a grain of salt! A betesppctive can only be gained
when one views mathematical development against a broader-sultural background at the time.
In particular, the community of “mathematicians” in andi€hina was not a well-defined recog-
nized group of scholars. The author is in the process of stgdyn collaboration with A. Volkov,
mathematical activities in ancient China in this wider eodt
& Compare this with Definition 3 of Book 5 of EuclidElements “A ratio is a sort of relation in
respect of size between two magnitudes of the same kind”.
% This might have to do with the promulgation of the thesis dfit@se origin of Western knowledge”
in the Qing Dynasty in an effort to reassert the role of indiges mathematics. A detailed discussion
is beyond the scope of this article.
10 Specific reference to each problem is omitted. Most stateswéithese problems are translated by
the author. But there do exist translated textsSonzi SuanjingL. Y. Lam and T. S. AngFleeting
Footsteps: Tracing the Conception of Arithmetic and Algeior Ancient ChinaWorld Scientific,
Singapore, 1992F%hushu Jiuzhan@J. Libbrecht, “Chinese Mathematics in the Thirteenth Qeyrt
The Shu-shu Chiu-chang of Ch’in Chiu-shao, MIT Press, Cadgbr 1973) andiuzhang Suanshu
(K. Vogel, “Neun Biicher Arithmetischer Technik”, Friedvieweg & Sohn, Braunschweig, 1968).
A French translation and an English translatiodiozhang Suanshare under preparation.
1 One naturally calls to mind the formula by the Greek mathésizat Heron of Alexandria (c. 1st
century), viz.

(Area)® = S(S — A)(S — B)(S - C)
whereS = (A + B + C)/2. Indeed, the two formulas are equivalent.
12 1t is interesting to compare it with the proof of Heron by dyetic geometry, which can be found
in, for instance: I. Thoma$reek Mathematical Work#, Harvard University Press, 1939; reprinted
with additions and revisions, 1980, pp. 471-477.
13 It is interesting to compare this computationzofvith that by Archimedes, which can be found
in, for instance: R. Calinger (edlassics of Mathematic$oore Publishing, 1982; Prentice-Hall,
1995, pp. 137-141.
14 See: H. EvesAn Introduction to the History of Mathematijcéth edition, Holt, Rinehart & Win-
ston, New York, 1976, pp. 43-44.
15 See: A.B. ChaceThe Rhind Mathematical Papyruslathematical Association of America, Ober-
lin, 1927-29; reprinted by the National Council of TeachefrMathematics, Reston, 1978, p. 59.

16 See: Constance Reijlbert, Springer-Verlag, Heidelberg, 1970, p.188.



