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Among the few traditional Chinese mathematical texts that still survive 
today is the Chang Ch'iu-chien Suan Ching!21 (Mathematical Manual oi 
Chang Ch'iu-chien), written by CHANG CH'IU-CHIEN 131 some time between the 
years A.D. 468 and A.D. 486 1• At the beginning of the Ch'ing period Wang 
Chieh 141 had in his possession a Southern Sung (1127 to 1279) printed copy 
of this text. Later it was acquired by Mao Chin 151, and now it is preserved 
in the Shanghai Library. During the first year of the K'ang-hsi reign-period 
(1662) Mao I 161 made a copy from the Sung edition, and this later entered the 
T'ien Lu Lin Lang Ko 171 Palace-Library 2• On this were based the edition of 
the Chang Ch'iu-chien Suan Ching in the Ssu K'u Ch'üan Shu Collection and 
that in K'uNG Car-HAN'sl81 (1739/1783) Wei Po Hsieh Ts'ung Shul91 Collection 
(1773). The texts of the Chang Ch'iu-chien Suan Ching later included in the 
Chih Pu Tsu Chai Ts'ung Shu 1101 Collection (1777) 3 , the Ku Chin Suan Hsüeh 
Ts'ung Shu 1111 Collection (1898) and the Wan Yu Wen K'u (1937) all followed 
the Wei Po Hsieh Ts'ung Shu. The first series of the Ts'ung Shu Chi Ch'eng 
(1939) reproduces the text from the Chih Pu Tsu Chai Ts'ung Shu. Textual 
comparisons have been recently made by Ch'ien Pao-tsung 11214• 

The text of the Chang Ch'iu-chien Suan Ching that we now have in all 
the versions mentioned above is not complete. The missing portion comes 
at the end of the Second Chapter and the beginning of the Third Chapter in 
all these cases. The end of the Second Chapter in the Chih Pu Tsu Chai 
Ts'ung Shu edition, for example consists of one or more blank leaves, 
beginning from page 22a, while the beginning of the Third Chapter consists 
of two blank leaves, representing pages 1a, 1b, 2a and 2b. Page 1a of the 
Third Chapter contains five printed lines giving the title of the book, the 
name of the author, the name of the commentator CH.EN LuAN 1131 (fl. A.D. 
560/A.D. 580) and the name of the writer of the workings, Lru Hsuo-sUN l141 

(A.D. 576/ A.D. 625). It is the purpose of this article to discuss the missing 
part of the text. 
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The fifty-fourth problern in the Chang Ch'iu-chien Suan Ching deals with 
the finding of the sagitta of a segmental area (hu t'ien) 1151, given the area 
and the length of the chord. The whole Working of this example is missing, 
and it must have been contained in page 22a and page 22b of Chapter Two. 
Similarly, the last few words of the given 'Method' must have been formerly 
contained in page 22a. This is rather unfortunate, as the 'Working' is suppos­
ed to explain the tai tsung k' ai fang 1161 method employed by Chinese 
mathematicians for solving quadratic equations and equations of higher 
degrees. What still remains of this Problem says: 
"Given a segment with a chord 68 t pu 1171 long and area 2 mou 1181 34l~ pu, 

find its sagitta. 
The 'Answer' says: The sagitta is 12j- pu. 
The 'Method' says: Place twice the segmental area expressed in (square) pu 
(on the calculation board) in the shih 1191 (position). 
Take the nurober of pu in the chord as the tsung 1201 •.• M 

The 'Method' is incomplete and the 'Working' is missing altogether. 
Nonetheless, one can see that Chang Ch'iu-chien must have in mind the 
same formula used by Liu Hui 1211 some two centuries earlier for a rela­
tionship between the area A, the chord c and the sagitta s of a segment, i.e. 

A =+ s(s+c) 
This formula is of course not quite correct 6• However, it is the method of 
solving the quadratic equation involved that is of particular interest to us. 
It must be also on the basis of this same formula that Li Yen amended the 
last fraction of the segmental area from i~- to ~~ , assuming an exact solution 7 • 

The 'Working' has been reconstructed by Ku KuAN-KUANG 1221 (1799/1862) 
in his Chiu Shu Ts'un Ku 12318• The passage is as shown in Figure 1. It reads 
as follows: 

"The Method says: Place twice the segmental area expressed in (square) 
pu (on the counting board) in the shih (position). Take the nurnber of pu of 
the chord as the tsung. The sagitta is obtained by means of (the method of) 
k'ai p'ing lang 1241 (lit. 'extraction of square root'). (Note:) the last sentence 
above has been reconstructed from the context." 

'' The 'Working' says: Use the equivalent of mou and pu measures and 
convert 2 mou to 480 pu. Add to this the other pu values (i.e. 34 ~~). Then 
change into improper fraction by multiplying (514) by the denominator (45) 
and add to it the numerator (32), (thus) obtaining ( 2~162 with a numerator) 
23162. Doubling this value gives 46324, which is (to be placed in) the shih 
(position on the counting-board). Also multiply the chord of 68 pu by the 
denominator 45, giving 3600 (and place this number somewhere) in a top 
position (on the counting-board), and multiply the numerator 3 by 9, giving 
27. (Note that) 45 is equal to 9 times 5, hence (the numerator 3 in the 
fraction }is) multiplied by 9 (instead of multiplying the fraction itself by 45). 

(15) ~Hl (19] • [22) .iJilli't 
(16) ~~Jm1J [20] ~ (23) }Lf:(;(f.t; 
[17) ~ [21) llJii [24) lm2Ji1J 
[18) ~ 

38 



-t:-~~=b /J 'Vl11J o ~ I 

~BB-+-~ 

L1L7f Jf ~SM ==f llY = -t- ~, = ~ 1$. z ~ -!R. ll9 5ID 
=+31. 11 (lg J\ -t- + =r. ~ fu tJ7 f3 ~ 83 - t} 83 
~1L/f-T~li~~~L~~-!R.~+~~ 

FJJz Ef th li 1i ~ 1=Jf Y.. Im 1~ illi ~QtJ: tJ7 = -T * 
~ltt r ~ ~ 1m IE A 1t -t- rl1l ~ ~~-t fif t? n -r 
ff§~ -BJ: ~ -ffJ: ==f ~ s. ~ n ~ P'J imt<m~ z ~ ~ !\ 

i.t!)!{ ~ ~ * - ~ tt ~ * * r = ~ ?t t? t? 
~~-~s~~r~==f~~ Xt?zli 
=Mt+~Jl-ft11~~*~=~ ~z~?t 
~ 1i ~ ~ + 1=!t =+nrm + s fß, lm 5! = + tv 
:BIJ-9' ·*9 1i -t- ~ -;- }\fg--t- }\. = ~ Ef tJ7 = z 
z~ z ~ = ~ = +?&n ZP- -r =+ }\ tt rd1 _ 

~ -- ;;; Jrn t? ~ffl ~ t!} llY - -t- ~ * ~ 
__ + -A -;- ~ ~1Ln ~ ~ s tJ7 ~ !\t 83 
7t ~ =+ 1i w ~~z =+ Jt * :nn ~ 1ilJ = 
tJ7 r ~ PJ = 1i ~ ~ X -t- A lf Pt\ 

Figure 1 Reconstruction by Ku Kuan-kuang 
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(The value 27) is added to (the figure 3600 in) the top position, giving the 
number 3087 whidl is (then placed in) the tsung fang 1251 (position on the 
counting-board). (The number) 45 is (placed in) the cheng yü 1261 (position on 
the counting-board). Applying (the method of) k'ai p'ing fang (lit. 'extraction 
of square root') (the result) 12 pu is obtained, with remainders 2800 in the 
shih (position), 4167 in the (tsung) fang (position) and 45 in the (cheng) yü 
(position). Taking (the value) 45 in the (cheng) yü (position) as the denomi­
nator, multiply the remainder in the shih (position) by this number to give 
126,000 whidl is (now) taken as the shih. The (number in the tsung) fang 
(position) is left unchanged, while the (number in the cheng) yü (position) is 
fixed as unity. Applying (the method of) k'ai p'ing fang (lit. extraction of 
square root) one obtains a numerator 30 (i.e. a fraction ~~). (Note that) the 
remainder 990 is left (on the counting-board). Dividing the numerator and 

the denominator by 15 (the fraction) becomes -}pu. Hence the answer (12 j­
pu). (Note that) this Working is missing in the original text, but is here being 
reconstructed from the context. Hence it is printed two rows lower than the 
text to distinguish it. u 

It can be seen that Ku KuAN-KUANG first expressed the problern in the form 
of a quadratic equation: 

45s2 + 3087 s - 46324 = 0 
He gives the result without explaining the process. From his result we can 
deduce that he has used a process well-known to the thirteenth-century 
Chinese mathematicians Ch'in Chiu-shao 1271, Li Chih 1281 and Yang Hui !2111 

and later developed independently in the early nineteenth century by 
Ruffini and Horner. The process would be as follows: 

cheng yü 

45 

cheng yü 

45 

tsung fang 

3087 
450 

3537 
450 

3987 

tsung fang 

3987 
90 

4077 
90 

4167 

shih 

-46324 
35370 

-10954 

shih 

-10954 
8154 

- 2800 

Amisprint appears in Ku KuAN-KUANG's notes on finding the fraction. After 
converting the equation 

45s2 + 4167s- 2800 = 0 
into the form 

y 2 + 4167y- 126,000 = 0 

(25) {;E jj (26) iE~ [27] •Jt.ms [28) *frl [29) ;tj}'titi 
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where s = ls· 
The process of finding y continues as follows:-

cheng yü tsung fang 

4167 
30 

4197 
30 

4227 

the value y = 30 or s = ~~ = t is obtained. 

shih 

126000 
125910 

90 

The remainder should read '90' and not '990' as stated in Ku KuAN-KUANG's 
notes. 

The process used above was already in use during the thirteenth century 
in China and was described both by Ch'in Chiu-shao and Yang Hui. The 
former, for example, called it the Jien chih t'ung t'i shu 1301. It is of course 
possible to obtain the same result by applying the process of Iien chih t'ung 
t'i shu from the very beginning by converting the equation 

45s2 + 3087s - 46324 = 0 
into the form 

y 2 + 3087y - 2084580 = 0 
where s = fs. 

Li Yen is not entirely satisfied with Ku KuAN-KUANG's reconstruction of the 
'Workings' in the problern on the segmental area in the Chang Ch'iu-chien 
Suan Ching 9• Earlier he mentions the sad omission of the tai tsung k'ai fang 
method at this point in the text, and this method as we have seen, is only 
referred to by Ku KuAN-KUANG as the k'ai p'ing fang method, without any ex­
planation of the process 10• Wang Ling and Needham say that it is possible 
to show that if the text of the Chiu Chang Suan Shu 1311 is very carefully 
followed, the essentials of the methods used by the Chinese for solving 
numerical equations of the second and higher orders and similar to that 
developed by Horner in 1819, arealready there at a time which may be dated 
as of the first century B.C. 11• It may therefore be assumed that the method 
was known to Chang Ch'iu-chien in the A.D. fifth century and to Liu Hsiao­
sun in the sixth and seventh centuries. In fact, this can be seen from Problem 
No. 51 in the Chang Ch'iu-chien Suan Ching, which gives the solution of a 
second degree equation in the form x2 - 127449 = 0. It is worthwhile to 
give a detailed analysis of the process given. 

The problern involves the finding of the side of a square farm with a given 
area 127449 (square) pu. The steps in the 'Working' are as follows: 

Step 1 

iiitJJa~~~J: 
Place the given (number expressed in) number of (square) pu in an upper 
(row of the counting-board). (This is called the shih). 
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Step 2 

m--~.:r~r 
Make use of one counting-rod in the bottom (row of the counting-board in 
tbe furthest right-hand digit column). 

Step 3 

~~{q-- ~~1i ll 
This one counting-rod is always moved torward (from right to left) by steps 
of two places until it reaches the hundredth place-value (in this case). (This 
row is called the hsia Ia} 1321. 

Step 4 

Ja.J: tQ li ==: "ä 1i'!.· ~ $ zJ: 
For (the top row above the shih, called} shang shang 1331, (first} put 300 above 
the given number (i.e. the shih}. 

Step 5 

X 11 :=::~:ht~~zr 1'f.EZJ: 4; El:/J~ Q.l~J:t!ti .:=:~inJL 
Then place 30,000 (obtained by multiplying the hsia Ia by the first approx­
imate root} below the given number (i.e. the shih} but above the hsia Ia. This 
(row} is called the fang Ia 1341. Multiplying by (the digit of the first root in) 
tbe shang shang gives 3 x 3(0,000) = 9(0,000}. 

Step 6 

~JL~ 
90,000 is now divided from (the shih, and the same row is now replaced by 
the remainder) 12. 

Step 1 

Xffl1if.E-jl! 
Then double the Iang-fa and move it back by one digit (to the right). 

Step 8 

~ ti-Ä~ 
The (counting-rod in the) hsia Ia (row) is also moved backward (by one step). 

Step 9 

X IJ:Ii-t-~l:tQZT 
Again place 50 (i.e. the second figure of the root) below the shang shang row. 

Step 10 

X fi:Ii"ä~TZ~l: 45El ~ t! 
Then again place 500 (obtained by multiplying the hsia Ia by the second 
figure of the root) above the hsia Ia. This is called the yü Ja (351, 

1321 T~ [33] l: flj (34) 15~ (35) ~~ 
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Step 11 

.l::i 11 ~.:: tE ~. ·:fl·ug =f JL "ällQ ;-}L 
The shih is divided from (the product of the second figure of the root, i.e. 5 
and the sum of) the fang (Ja) and the yü (Ja), yielding a remainder 4949. 

Step 12 

Xi*~t!QI.i1t1J ~--t=f ~-~ 
Then double the yü Ja and add this to the fang (Ja), giving 7,000. This is 
moved backward by one place. 

Step 13 

TtE-Ä~ 
The (counting-rod in the) hsia Ja row is again moved backward (by one step). 

Step 14 

xfi,-t~J:f.flli-tzT 
Again place 7 (i.e. the third figure of the root) below (the second figure of 
the root) 50 in the shang shang row. 

Step 15 

X fi ,-t:/R T t:Ez l: 45 EJ ~ #: 
Then again place 7 (obtained by multiplying the hsia fa by the third figure 
of the root) above the hsia Ja. This is called the yü fa. 

Step 16 

~1J~t:E=~• 1~ iriWrp, 
Dividing the shih by the (product of the third root figure and the) swn of the 
fang (fa) and yü (Ia), the answer corresponding to the above question is 
obtained. 

As a comparison the corresponding steps in the traditional Chinese 
method as described by Liu Hsiao-sun and the Ruffini-Horner method are 
shown in Figure 2 (a) to (e). 

-----------------
I 2 7 4 4 CJ shih (step 1) 

hsia Ja (step 2) 

Figure 2 
(a) 
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300 
shang shang (step 4) 

127449 
shih 

fang fa 
(1st part of step 5) 30000 

1----------- hsia fa (step 3) 

44 

300 

127449 
qoooo 
30000 

300 

shang shang 

shih 

(2nd part of step 5) 

fang fa 

hsia fa 

5 Q shang shang (step 9) 

3 7 4 4 9 shih (step 6) 

b 000 (step 7) 

5 00 yü la (step 10) 

hsia Ja (step 8) 

(b) 

(c) 

(d) 



300 
50 

7 ,_-- -- ------- --

(steps 2 & 3) 

1 

(step 8) 

(step 13) 

1 

49 4 9 
700 

7 
I 

0 
300 (step 5) 
300 
300 
600 (step 7) 

600 
50 (step 10) 

650 
50 

700 (step 12) 

700 
~tep15) 

707 

Shang shang 
(step 14) 

shih (step 11) 

fang Ia (step 12) 

yü Ia (step 15) 

hsia Ia (step 13) 

(step 1) 

127449 
90000 (step 5) 
37449 (step 6) 

37449 
32500 
4949 (step 11) 

4949 
4949 (step 16) 

0 

(e) 

~ (step4) 

~ (step9) 

_1_7 (step 14) 

A striking resemblance between the two methods can be noticed. 

An attempt is here made to improve on the re-construction of the lost 
text of Ku KuAN-KUANG by incorporating the tai-tsung k'ai fang method and 
by copying the literary style of Liu Hsiao-sun, the author of the 'Working' 
in the Chang Ch' iu-chien Suan Ching. The reconstructed Chinese text as 
shown in Figure 3 reads:-
;;Given a segment with a dlord 68fpu long and area 2 mou 34~~ pu find its 
sagitta. 
The 'Answer' says: The sagitta is 12j-pu. 
The 'Method' says: Place twice the segmental area expressed in (square) pu 
(on the calculation board) in the shih (position). Take the nurober of pu of 
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the d10rd as the tsung. The sagitta is obtained by means of (the method) 
tsung erh k'ai fang [361 (i.e . tai tsung k'ai fang). 
The 'Working' says: Place (the number) 2 mou (on the calculation board) and 
multiply it by (the conversion factor) 240 (to bring it to) pu. Adding the 
number 34 gives 514 pu. Multiplying by the denominator 45 and adding the 
numerator 32 gives 23,162. Twice this number gives 46,324. Then place the 
value of the chord expressed in number of pu, (i.e.) 68 pu (on the counting­
board), multiply it by the denominator 5 and add the numerator 3, giving 
343. Dividing the denominator for the segmental area (expressed in square) 
pu, (i.e.) 45 by the denominator for the chord length (expressed) in pu, (i.e.) 
5 gives 9. Multiplying 343 by 9 gives 3087, which is tobe taken as the tsung. 
Then employ the method of tsung Ja k' ai fang to extract the root." 

"Place the above number 46,324 for the area in an upper (row of the count­
ing-board). (This is called the shih). Place the denominator 45 separately in 
the bottom (row of the counting-board in the furthest right-hand digit 
column). This number is always moved forward (from right to left) by steps 
of two places until it reaches the hundredth place (in this case). (This row 
is called the hsia Ja). Then place in the tsung Ja row (the number) 3087 above 
the hsia Ja (row). For (the top row above the shih, called) shang shang, (first) 
put 10 above the given number of pu (for the segmental area), (i.e. the shih). 
Then place 450 (obtained by multiplying 45 in the hsia Ja row by the first 
approximate root) below the given number of (segmental) area in pu (i.e. 
the shih) but above the tsung Ja (row). This (row) is called the fang Ja. Add 
together (the numbers) in the (two rows) of fang (fa) and tsung fa and 
multiplying (the sum) by the (first approximate root in the) shang shang 
(row), one obtains (the value) 35370. Dividing from (the shih) 46324, leaves 
a remainder 10954. Doubling the number in the fang fa row and adding it 
to the tsung fa gives 39870. This number is shifted back (to the right) by one 
digit. The (number in the) hsia Ja (row) is also moved backward (by one 
step). Again place 2 (i.e. the second figure of the root) in the shang shang 
(row) (below the first figure 1 0). Multiplying the hsia fa (i.e. 45) (by 2) gives 
90, which is placed in the yü fa (row) above the hsia Ja (row). Adding this 
to 39870 gives 4077. Multiplying the (second figure in the) shang shang 
(row) by this number gives 8154, which when divided from 10954 (the 
number in the shih row) leaves a remainder 2800. Then double the yü Ja 
and add this to the tsung fang, resulting in the number 4167. Multiply the 
remainder in the shih (row) by 45 to give 126,000, which is (now) placed in 
the shih (row). The tsung fang (row) (which contains the number 4167) is left 
unchanged, while the hsia fa is fixed as unity. Applying (the method of) k' ai 
(p'ing) fang (lit. 'extraction of square root') one obtains a numerator 30 (i. e. 
a fraction ~), leaving a remainder 90 (on the counting-board). Dividing the 
numerator and the denominator by 15 (the fraction) becomesj- pu. Hence the 
answer (12-} pu). u 

One of the problems on indeterminate equations quoted in Y ANG Hm's 
collection of ancient mathematical methods published in his book Hsü Ku 

[l6) ~ rm rm 1i 
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Chai Ch'i Suan Fa 1371 seems to have come from one of the missing problems 
of the Chang Ch' iu-chien Suan Ching. Referring to this problern Y ANG Hm 
said that both the Chang Ch'iu-chien Suan Ching and the Pien Ku T'ung 
Yuan 1381 give only the 'Working' and that he had seen by dlance manus­
cripts (of these texts). Thereupon he added to it the description of the 
'Method' whidl he found missing. The Problem as shown in Figure 4 reads 
as follows 18:-

41 Each pe<k (tou) of high quality wine (shun chiu) costs 7 kuan, eadl peck of 
ordinary wine (hsing chiu) costs 3 kuan and 3 pe<ks of wine-dregs (li chiu) 
cost 1 kuan. Now if 10 kuan are used to buy 10 pe<ks of wine in all, find the 
amount (bought of each type of wine and the total money spent) for eadl. M 

41 The 'Answer' says: 

6 sheng of high quality wine costing 4 kuan 200 wen, 
1 tou of ordinary wine costing 3 kuan 
8 tou 4 sheng of wine-dreg costing 2 kuan 800 wen. M 

41 The 'Method' says: Remave from the three different costs the cost of one of 
the items tagether with its amount. The remainder gives the combined cost 
of the other two items. (The individual costs) are found by using the method 
of shuang Jen shen shu 1391 (lit 'method of splitting a combined value into 
two') (a method identical to that used in solving simultaneaus linear equa­
tions of two unknowns). Whenever fractions occur in the question multiply 
throughout by the common denominator." 

"The 'Working' says: Place the values 10 kuan and 10 pe<ks of win9 (on the 
counting-board). First subtract from them the amount 1 pe<k of ordinary 
wine and its value 3 kuan, giving a remainder of 7 kuan, being the combined 
cost of 9 pe<ks of high-quality wine and wine-dregs. Solving the problern 
following the method of shuang Jen sheng shu, since 3 peck.- of wine dregs 
cost 1 kuan, the values are multiplied throughout by the common denomin­
ator 3. The combined cost becomes 21 (kuan) and the cost 7 kuan for each 
pe<k of high quality wine is also multiplied by 3. 3 pecks of wine-dregs cost 
1 kuan. Subtracting 9 pe<ks from the total cost leaves 12 kuan, which is tobe 
placed at the shih position (on the counting-board) (i.e. dividend) . Subtract­
ing the respective costs for the high-grade wine and wine-dregs, leaves a 
remainder 20 kuan, which is tobe placed in the fa position (on the counting­
board) (i.e. divisor). Dividing (the fa) by the shih gives 6 pints (sheng) of 
high-grade wine. Subtracting this from 9 pecks gives 8 pecks 4 pints for the 
wine-dregs. Multiplying each by the cost gives the answer." See Figure 4. 

The above amounts to solving the two simultaneaus equations of 3 un­
known. 

X + y + Z = 10 · · · · · · · · · · · · · · · · (1) 
7x + 3y + ~ = 10 . . . . . . . . . . . . . . . (2) 

where x, y and z denote the amount of high-grade wine, ordinary wine and 
wine-dregs respectively. It gives one of the theoretically infinite number of 

47 



possible answers but fixes arbitrarily one of the values, in this case the 
amount of ordinary wine. 

Equations (1) and (2) are thus reduced to the forrns 

x+z=9 ....... · .. · · · · 

7x +f = 1 · · · · · · · · · · · · 
multiplying (2)' throughout by 3 gives 

21x + z = 21 

and subtracting equation (1)' frorn it gives 

20x = 12 
X= 0.6 

Then z = 9 - 0.6 = 8.4. 

(1)' 

(2)' 

Indeterminate analysis and indeterminate equations were always a 
marked mathematical interest to the Chinese mathematicians 14• The last 
problern on the 'Hundred Fowls' in the Chang Ch'iu-chien Suan Ching deals 
with indeterminate analysis and has been widely discussed. In this particular 
case although the question in the problern is one concerning indeterminate 
analysis, in actual fact, the selection of an arbitrary value for one of the 
three unknowns has reduced the two equations to a pair of simultaneaus 
linear equations of two unknowns, and thus the solution does not really deal 
with indeterrninate analysis. Hence it is not unusual to find the 'Wines' 
problern placed at the beginning of the sarne dlapter far apart from the 
'Hundred Fowls' problem. 

Finally, the problern in Chapter 3 of the Chang Ch'iu-chien Suan Ching 
immediately following the rnissing pages comes without its 'Question'. In the 
text that appears in the Wan Yu Wen K'u series the 'Question' has been 
reconstructed as shown in Figure 5. It reads: 

"Five persans A, B, C, D and E are sharing 5 deer among themselves in the 
ratio of 6 : 5 : 4 : 3 : 2 respectively. Find the arnount each receives. 11 

Ch'ien Pao-tsung suggests that this was added by the Ch'ing rnathematician 
Tai Chen 1401 (1724/1777) 1s. 

The textual arrangements of the reconstructed Chinese text follow those 
of the 1777 edition of the Chih Pu Tsu Chai Ts'ung Shu. The text contains 
nine lines to a page and eighteen words to a line. The problern on the three 
grades of wine, tagether with the question on the distribution of deer do not 
completely fill up the ernpty pages 1a, 1b, 2a and 2b, leaving a space for 
probably one short but rnissing problem. This problern could have been 
originally placed either before or after that on the three grades of wine. 
Unfortunately, until now we have absolutely no clue regarding the nature 
of this rnissing problern 1e. 

(40) •• 
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Foot-Notes 

• The writer wishes to take this opportunity to thank Professor Dato Opper.heim, 
Vice-Chancellor of the l!niversity of Malaya, and his colleagues Professor Wolfgang 
Franke, Mr. Cheng Hs1 and Mr. Artbur W. E. Dolby for reading through the 
manuscript and for their valuable suggestions. 

1 This has been shown by Wang Ling from internal textual evidence. See WANG 
LING, The 'Chiu Chang Suan Shu' and the History of Chinese MathemaUes during 
the Han Dynasty. Inaug. Diss. Cambridge 1956, and NEEDHAM, J., Science and 
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