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1. Introduction

In studying the commentary on the Chiu-chang suan-shu

2 Y 73+ (‘Arithmetic in nine chapters’) attributed to
4 A M
Liu Hui ?é] Jg_ (third century AD), I have often been struck

by certain curious breaks in the style of the exposition. It scemed
to me possible that the commentary as we have it today is a
conflation of two or more commentaries. Arguments based on
such impressionistic criteria as ‘‘the style of the exposition” are
difficult and dangerous, and I do not propose to say more about
such matters here. However T have found a certain amount of

more concrete evidence in favor of this hypothesis, and feel it
may be useful to present the cvidcnee here.

On Lui Hui himself and his book we have only the tiniest
scraps of information. The Ssu-k'u ch'an-shu tsung-mu Ui-yao

) J%‘ /3'} /%: @_ k) ﬁ&%‘ \E—- states the available information

e

succinetly:?
The Chin shu %" % refers to “‘Lui Hui's commentary on
the Chiu-chang, of the 4th year of the Ching-yian %?:‘ 7",;\

period of the Wei ﬁ}’w” [= AD 263]. But the commentary
1 am grateful to Albert Dien, for encouraging me to go deeper into this prob-

lem, and to Huy Dong Shin (f ﬁ?. g\, for writing the Chinese characters.
1 Punct. ed., Shanghai 1933, vol. 2, p. 814.
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refers to “the bronze hu ;ﬁ;{z in the armory of Chin Ea;’-”.

Thus Liu Hui made further revisions after the beginning of
the Chin (AD 265).

Generally modern scholars, in discussing Liu Hui, cither repeat
this judgement or ignore the two mentions of the Chin dynasty
in the commentary. As will be seen below, the situation is a good

deal more complex.
All extant versions of the Chiu-chang suan-shu derive ultimately

from an edition by Ii Ch’un-feng é}‘ 5%‘, )iL (602—-670) in his

Suan-ching shih-shu f# égf_l_ —]—' % (‘Ten mathematical clas-

sics’). Here the text is given in large characters, the commentary
attributed to Liu ITui in small characters, and Li Ch’un-feng’s
commentary in small characters preceded by the words Ch'en

Ch’un-feng feng chin an V%;)‘?‘/L\ 2:- 3%_,?‘,;—’-, ‘The mini-

" sters [Li] Ch’un-feng and others respectfully comment’.

2. Quotations in the Sui shu and Chin shu

The Li-li chih fd{ }»’a "}ég (‘Treatise on the pitch-pipes and
the calendar’) chapters of both the Sui shu i’% %- and the Chin
shu %‘% were written by Li Ch’un-feng and revised by others
after him.? Since the material discussed below occurs in both, it
is probably a safe assumption that it comes from his original
versions,

References to Liu Hui’s commentary occur in sections of the

Chin shu and Sui shu Lii-li chih concerning the history of linear
measures? and of grain measures.4 In each case the section in the

S Chiu T'ung shu }é E —\% (punct. ed., Shanghal 1975), p. 2718; Sut shu

ilﬁ 1% (punct. ed., Peking 1973), p. 1903.
3 Shen tu % }?\ Chin shu %‘- % (punct, ed., Peking 1974), pp. 490-491 ;
Sul shu, pp. 401-408.

4 Chia liang )f,: % Chin shu, p. 492; Sui shu, pp. 408-411.
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Chin shu is a severely abridged version of the corresponding sec-
tion in the Sui shu, but the parts in which Liu Hui's commentary
is cited are virtually identical.

In the sections on grain measures a passage from Liu Hui’s

commentary is quoted in which he describes the standard hu ?’H’
of the “present” Grand Superintendent of Agricnlture and the
hu of Wang Mang T 2%.5 The quotation omits a few superfluous

words but otherwise corresponds exactly to the present text of

Liu Hui’s eommentary.
In the sections on linear measures the same passage of Liu Hui

is used to show that the ch’ih K of the time of Wang Mang was

equal to 0.955 ch’th of the Wei.® Here the passage is not quoted
but briefly summarized.

There appears to be no way of determining how Li Ch’un-feng
arrived at the date 263 for Liu Hui’s commentary. The present
edition contains no date. However we may note that Li Ch’un-feng
was in a position to know a great deal about the history of the
book. It is therefore fairly safe lo couclude lhal the date 263
applies to some part of the text of Liu Hui’s commentary as we
have it today, and that Liu Hui was indeed the author of some
part of the commentary.

3. Mentions of the Chin dynasty in Liu Hui’s commentary

There are two passages in Liu Hui’s commentary which men-
tion the Chin dynasty. Both are discussions of Wang Mang’s
standard grain measures. There is also a third passage on this
subject, and this is the passage cited in the Chin shu and Sui shu.
Before considering these passages it is necessary to discuss in
general what we know of these grain measures.

5 Chiu-chang suan-shu ﬁ)%‘ ﬁi (punct. ed. in Ch’ien Pao-tsung

s~ . h [y .
, ed., Suan- hih sh ,
%‘ﬁ #%,» cd. Suan-ching shih shu ‘4_ ;}.ﬁ. -]r ;%. Peking 1963,

pp. 92-258), p. 178, lines 1-3.
¢ Chin shu, p. 491; Sui shu, p. 404.
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3.1. The standard grain measures of Wang Mang

The Chia-liang hu ,%g %_‘ ﬁi\r is a bronze vessel which in-

cludes five compartments intended to serve as standards for five
units of grain measurement:

1 hu )%5!) =10 tou ;«,’ = 100 sheng /H" = 1000 ko {,ﬂ\ =
2000 yiieh 4

One example of this vessel is still in existence today, and has
been studied by a number of modern scholars. The most con-
venient reference is an article by Erwin Reifler.” This article gives
a good description of the vessel, gives the text of five of its six
inscriptions, with translations, and refers to a large number of
primary and secondary sources. (The article’s conclusions are
outrageous, and should be ignored.)

As will be seen below (section 3.3), the inscriptions give the
dimensinns of the various compartments in a peculiar form. It
seems to be an imitation of the description of a standard grain

measure given in the K'ao-kung-chi 7% s vl \%ﬂf/‘ section of the

Chou li 1§ A% .

8.9. Liu Hui's discussion of ancient grain measures
In problem 25 of chapter 5 of the Chiu-chang suan-shu different
volumes are given for a hu of three different cowumodities
respectively:
1 hu of millet = 2.7 cubic ch’ih

1 hu of ricc — 1.62 eubic ch’ih
1 hu of beans, peas, hemp, or wheat = 2.43 cubic ch’ih

* Erwin Reifler, “The Philological and Mathematical Problems of Wang Mang’s
Standard Grain Measures. The Earliest Chinese Approximation to &', Symposium

in Honor of Dr. Li Chi on his Seventieth Birthday, Part 1 }% %n A ;ﬁ £
. L7537 70
‘}}’_ o ,‘— }—‘5&‘ z@/:‘? 3 3, B ‘]‘"1 (Talpel 1965), pp. 367-402.

¢ Shih-san ching chu-shu —l‘ 1 "-‘ﬁ :iﬁ%u (punct. ed., Shanghai
1935), vol. 1, pp. 916-917. e
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Ine bronze hu ol Wwang Mang 1s the same as the hu de-
scribed in the Lu Ii chih of the Han shu g 1
v &
¥ Chiu-chang suan-shu, p. 175, line 13-176, line 7.
[ T
10 g
The reference is to Han shu 3}\%- (punct. ed., Peking 1975). p. 967.
riere a brief description is given, with no mention of the inscription and with
insuffleient tochnical detail.
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back of the hu. But this is a highly unlikely interpretation, for
the appreciation is not something which could be ‘“‘commonly
used’’. The sentence must refer to the standard grain measure
itself. But Liu Hui states in the passage translated in section 3.2
ahove that the Wang Mang hu was different from the hu of his
own time,

3.4. A discussion of the value of @ implied by the inscription on the
Wang Mang hu, sometimes attributed to Liu Hui, but probably by
Tsu Ch’ung-chih

Problem 31 of chapter 1 of the Chiu-chang suan-shu gives the
area of a circle as
_cd
T 22
where c is the circumference and d the diameter. A long comment
follows, which may be divided up as follows:'%

A

1. Proof that the formula is correct.
2. Calculation of 7 ~ 3.14.
2. Discnssion of the inscription on the Wang Mang hu,
mentioning the Chin dynasty.
4. Continuation of part 2, giving the result = ~ 3.14186.
5. Discussion of how to improve the calculation
even further.

6. Further comment by Li Ch’un-feng.
In part 6 Li Ch'un-feng states:
Although [Liu] Hui gives (this onefthese two) method(s),

¢

[Some extant versions have i ~—", ‘one’, for erh
~
/

he was still not able to achieve great precision. Tsu Ch’ung-
chih }ﬁ_ 7\%’ Z_ 1429-500], because of this lack of preci-

sion, especially recalculated the numbers [i.e. the value of =].

, ‘two’.]

18 Chiu-chang suan-shu, (1) p. 103, line 10-104, line 5; (2) p. 104, line 5-106,
line 2; (3) p. 106, lines 2-3; (4) p. 106, lines 3-8; (o) p. 106, lines 8-Y; (6) p. 1Ub,
lines 9-17.
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The present editors have collected [the calculations of] vari-
ous scholars and researched their correctness; [the results of]
[Tsu] Ch'ung-chih are the most precise. Therefore it [i.e.
Tsu Ch’ung-chih’s calculation] is appended to [Liu] Hui’s
method(s).

Thus some part of the comment is by Tsu Ch’ung-chih, but there
is no obvious indication of where it begins. Virtually none of
Tsu Ch'ung-chih’s mathematical writing is now extant, so there
is no straightforward way of determining where the break was.

Part 2 begins with the words chin an {%i}ﬁi—’ ‘I respectfully

comunenl’. This phrase is normally used only in comiments which
in a formal sense are addressed to the Emperor. The phrase does
not occur elsewhere in Liu Hui’s commentary, but it is part of
the normal prefix to Li Ch’un-feng’s comments, as noted in sec-
tion 1 above. Thus this might be the mark indicating the beginning
of the quotation from Tsu Ch’ung-chih. However under this as-
sumption we have no calculation of # by Liu Hui, and this seems
ta canflict with the remarks of T.i Ch’un-feng translated ahove.

Throughout his commentary Liu Hui uses the value = ~ 3.14,
so it makes sense to suppose that part 2 was written by him. The

Ch’ing commentator Li Huang é: }%‘ said he “‘suspected” that
the quotation from Tsu Ch’ung-chih began with part 3.1¢
Li Yen i‘_ 4};-7\ assumes that part 4 is by Tsu Ch’ung-chih,?

but appears not to take any stand on part 3.

Ch’ien Pao-tsung takes parts 1-4 to be by Liu Hui, and only
part 5 to be by Tsu Ch'ung chih.18 This assumption appcars to
conflict with the remarks of Li Ch'un-feng.

18 Chiu-chang suan-shu hsi-ts’ao ' u-shuo )L)%f fﬁ' /’ﬁi’ :I::[ﬂ i }a %5‘{1,

ed. by Li Huang 4— 5%- (Yi-hung T'ang ed., 1820), chian 1, p. 35a.
& 2LN

17 1i Yen %j A}%\, Chung-kuo ku-tai shu-hstieh shih-liao \? l&\ é
4){1 4&’3—-" \)'\f;}f (2d ed., Shanghai 1963), pp. 54-55.

18 Suan-ching shih-shu. p. 107. n. 7.
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Did Liu Hui really write part 2? This seems very unlikely. It
is specifically stated in parts 5 and 5.2 that Liu Hui accepted the
assumption that the volume of the sphere is #x times the volume
of the cylinder; part 2 is a proof that this assumption is false.
It is unlikely that Tsu Keng-chih had not seen the text of part 2
part 5.1 uses the same general method as part 2, and the poem
of part 5.2 appears to be an answer to part 3.

3. Other commentators on the Chiu-chang suun-shu

Given the suspicion that the commentary attributed to Liu Hui
may actually be a conflation of two or more commentaries, we
must now consider who might have written these other commen-
taries.

The obvious place to look first is in the bibliographical chapter
of the Sui shu. This bibliography was compiled in Li Ch’un-feng’s
time, hy a gronp with which he must have had some contact.
Furthermore this bibliography, unlike many others, explicitly in-
cludes only books which were extant at the time it was compiled.22
It lists a number of editions of the Chiu-chang suan-shu; among
these are the following.2?

Chiu-chang-suan-shu, 10 chiian j&, by Liu Hui.

Chiu-chang suan-shu, 2 chiian, further explicated by Hsii
Yiieh %ﬁ% and Chen Luan \ZQ 3&;

Chiu-chang suan-shu, 1 chiian, additional commentary
(shu #%.) by Li Tsun-i & 1% %

Chiu-chang suan-ching %ﬁ ,» 25 chiian, by Hsii Yiieh,
Chen Luan, and others.

Chiu-chang suan-ching, 2 chiian, commentary by Hsi Yiieh.

Hsu Yueh was active in the Han and Weil periods, and was
famous as a mathematician and astronomer.24

32 Sui shu, p. 908.
% Sul shu, p. 1025.
2¢ Li Yen, pp. 51-52.
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Chen Luan wrote a number of
but he is better known
L

further information on Li Tsun-i. There
S fO AT D T o I m_ . '7]‘-. > ,&‘ . .1 o 21 3
isun “z2., X 1n the Iourth and

fifth ccnturics; the available information on them gives no indi-

cation that they were interested in mathematics.28
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In the case of the old error of the sphere, Chang Heng re-
peated it and did not correct it. In the case of the inscription
on thc Han poriod hu, Liu Hsin calculated the dimensions
incorrectly. These are shortcomings of mathematicians. . ..

Chang Heng, K’an Tse ﬁyfl :/% , Wang Fan ; %;, and Liu
Hui all inquired into the arts of numbers, and each made
mistakes. Long ago, in my spare time, I wrote a correction
of these errors; the arguments are very clear, and easy to
investigate in detail. ...

b

6. Conclusions

From the material presented above it can be seen that there are
two passages in the commentary attributed to Liu Hui that he
probably did not write.

The passage on the Wang Mang hu (section 3.3 above) mentions
the Chin dynasly, aud lhis conflicts with the datc AD 263 given
by Li Ch’un-feng in the Chin shu and Sui shu. It mentions the
Chin dynasty in a way which would be strange for a person living
under the Chin. And it states that this hu was the same as that
used in the writer’s time, contrary to a statement by Liu Hui.

The passage on the sphere (section 4, part 2, above) was con-
sidered by Tsu Keng-chih not to be written by Liu Hui.

It sccms then that the commentary is a conflation of Lin Hni’s
with one or more others. There were numerous other commen-
taries available to Li Ch'uu-feng when he compiled his cdition,
and it would be logical for him to include all of these which were
of high quality. In particular there is good reason to believe that
Tsu Ch’ung-chih wrote a commentary, and that this was included
in Li Ch'un-feng’s edition.

I hope that further research will shed more light on this prob-
lem.



