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On three problems, Da guang, Chong su, and Lu tang, of “Suan shu shu”

Makoto TAMURA
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Abstract

In this paper, we consider three problems, KJihDa guang, #%Chong su, and E%Lu tang,
from the book [#E %3] “Suan shu shu”. We introduce English translations of them from [33],
verifying the opinions of researchers around the world, and provide new evidence and
opinions to the interpretations given in [35].
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The three characters HE(&E Suan shu shu are actually found on the back of what
is taken to be the sixth bamboo slip of the Suan shu shu, and are assumed to be the
title of the work itself. Although this title was translated as “A Book of Arithmetic”
by the Study Group of the Jiangling Documents [6, p. 84], the character ¥ shu«
generally means number or numbers, and & suan refers to computations that were
carried out in ancient China by means of number rods that were first placed on a
counting board, and then moved and manipulated to perform various arithmetic
operations. The book is not per se about arithmetic, but is about numbers and
fractions, and how to calculate with them. Basically, this is a textbook of problems
and methods for solving them using various techniques that assume most of the
computations would have been carried out using counting rods. |
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If the width is 7@ bu -+ as (the divisor) ; - 64% bu. The large width rule says: put
(down on the counting board) the width and length, and using each of their fractions’s

43



RIRERERFEwmE AR 121

denominators, multiply them together with their integer parts which are above (the
numerators and denominators on the counting board); add the fractions's numerators (to
each, respectively), and mutually multiply them together as the dividend; again let each
of the fractions’ denominators be mutually multiplied together as the divisor; dividing
gives the result in (square) bu; if the number of bu is not even, use the divisor to
determine (the fractional remainder). [183 || 184]

CIEN

T B L L, 64 b Th 5. REORICEC, WL ESE 0 L) EE,
ENTNDOTEDOITHZHNT, Thoz (ERETHTFLIED) EOBEESICHET
Ehb¥, (FNEND)HEOGFITMZ, EWZENLE2#HITEbE-b0E5T L,
BUOENENOREBOEZEWIEHITEbEb DG L, EoBRIZ(ER)
HE5 2%, b LEOEN 2T E, dBERAY (TRYOGHEE) X,

DaubeniXi¥, T OHEEIE [hEREMN] H 1%, RE24 (RFBHEBIIN T 2 KIEWH)
EE-ZWICFRILT, I TCRWHBELOBIIEIHELONTVS L), BEEOERKIZH
PbLEEE LT, REIEENIIE 2 2B T [BEE] 0lFIIRBICSETHS S
LICEEERL TS, BRAZMEBIINODOFTHHRET, SHOBY oA %E
AL7:t%, HEI-B] (%, 5% F) CHHOBEBR-BICHRIRELTZ, T2
APV TIIMOFAZ I L o THIRI N TV L EBREZDAT, Kb & {12
EDHAEDITTEE V. [KIE] BOFEDOHHIZOVTIX [37] ZBEDY, 22T
& IR WT [37] #IEICE 272,

[13], [16], [23], [35] TH#EDELABRTWVBE IHIZ, ADPEomwmeE LTI,
A EBRORLDOBEY TH B, TRIFRDIHIILTELNLDDTH S, BEM
[7] ZHOCTAWHRS Z2HEHERET S L, RERSBI0EPZFNUTTHE LI
RZ%. T CAAGGoaE Y [OROL0O5$ 20l &35, REIH) HHEFAL
DREZRTERER

78 oy 2642 0<r<49 O<y<7
49 " Y7m T %3y VAT, VSYSm

Ehbo MAOFHZHELTmIZHNDTELIE T2bbALTHIINTVRNT
LD BRTDEGHHERTHHE VR Do (6] [T F NN T BB DH 5 2 L b,

7
INE2ONERE Lz EREALTEMBERL, TORRME—OWE L LT 755

44



[B#E] o 3 o0EEIIOWT (HN W)

1273, . i
—7% [37] TiX, ERXROmOFIEZED, 0<7m<343T b b0<m<49THRZIEL TW»
7 1 273 42 19 273
!:{: ﬁk:. _— —_— = 3 ‘\— —_— = - >
%o%®m%&bf2ﬁ@%§%ﬁgﬂ%46%%£ivnwx%76%%%§xfw

5o B1IRBEIEBLADIDERUTHS. LLLE2RIZOWVTIIHNGOEKRTEM D 5,

KIEMIC L BEBOEFEOFERIIH L, AETRIITHTENTVWE I LIZR S, 7Tl
Kgd3nTuizwnoll, Thasb, [63] DHFITBRENTWEHFOFER, 12—
v FOREBEZHWTRRANMEZ KD, TNTHFTEDHD, HH5VESHE - 5FE
¥ 53T BRI T 20T TH o7z [BEE] P HroBEICET 55
Wik, THIUE, 1ITHHLEL) ET2L &, ELORROGHY - 5 TFORKAHEK
THATITHRTHED 2L, LARIZT THOIHHENTVEIETTHS, Lzdio T,
B2 RITVBE S 520,

KICHABIZOWTEZ S, [6]1, [7], [9] Tid [had , H
AL ] ORHBSFITFEE LTW5B, 72720, (5] FOREHI TR LS [H]
FRITFICHZ TV, 22T [37] T,

[REtH sz DR OF005 520, MBmERM, 5H|, SEHATHSE] B
MR a2 OOROF 005 %R 200 B, H|, BENHRE ]

EVI)RBERELERZL TS, TIT [7] ORREHWT, THES %HE < i &t
BisE, ZZREBIOFNENUTOLFHRLIAPNELLZVEIICRZ S, ZORIZDON
THIERIE, K2 OJHLZTEEO—2L LTIERDE 00, B/ T UM% 175
EHATYSZEEERL, L CBFEIFRIC7-OBOMB TIOFREDOTIRTH17
FALUREENSH S & L ([17) —7, [37] <k [MBEHEMN, BH|] »25vE [
HEM, H 2¥B$ 22T, REBMII0FED L VIFI2ZFICITE S L HBRTV 5,

CCTHUVBEDKAEIZREY 72w, KofAMHliL [35] ORIEEME W &b o, A
FNEMLLCERBORZZEAEMELLZDDOTHEH, RHEHEGTOXLFETHDL DD
PHTV B, AL TFO®RAHDS 2 XFH, [ZIFWENTH D, 72, [MWobHtL,
B Git) b tusgz—| BE] o Ttl % Thl % (5] #3225 L9
Thr. —F (2] 5L [B] FOMEPREL, [—] FEIHI AL HEbIE
W, LIRITZA, [Z] FOMEBIZLY, W [37] O, ThbbELDPWDIC
FELALZDBOTELVEVZ X, BEXOABHERSE Thads2t, € G s+
aEr—] BEl LRERST SR

45



KIREFERFwmE AR 121

NS ETYNES B oN @

|

D)

Y,

46



[H%E] b3 >0HEEIZOWT (HI )

[35] I8HZE
[BRE| BIRkDOLHIBHDTH5S,

R3]
BR. BXR A, FBZE/CGEAS, EREGE B8, H, Z}=F+—o7 Jlit (i)
H, B (&) PrERIEUEE, £ () B (B) —FA 48 H23
KEABMLUFE GE) KRABERZ, EE—H, 49,135
EER

R R-RERIT, ZEBFEAIE BT, BT S SRERENE, F<,
ZAZHYT=GHON WITHL, BEAFOROALZES TUTHEERT X, —AD
KO BB & THAOIEE UCZIRT, BOMC LT A5

GETEN

B, RES 1ELBHLLA, SREBL L 848 FHILaa b kAo, (THK
FRBA0ERALEE I TS RIS 55 o H L, 242 7T 2.
BCEC, 0T B IR (TKSSH) 22 20 K 1 HOROME (st
SRR Q2F) 28T 2. ThEETH S,

(DaubenFABIE# D 3EER]

Receiving 1 dan of su (millet), husking it gives 8 dou 8 sheng (of mi (husked millet) ), (if
now there is 2 dou 5z sheng of hao mi (wasted husked millet) ), then how m118ch more
of the hao su (wasted millet) should there be? (The answer) says: 2 dou 377 sheng.
The method: put down the resulting amount in skeng of the m: (husked millet) as
divisor, and put down the amount in sheng of one dan of su (millet) multiplied by the
amount of kao mi (wasted husked millet) (as the dividend) ; dividing gives the amount
in sheng.
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The rule says: in 1 day 60 stalks of bamboo are cut down; in 1 day (it is possible to
make) 15 lu tang, one stalk of bamboo equals 3 lu tang. If 1 person is told to cut down
bamboo himself to make [« tang, how many can be made in 1 day? (The answer) says:
13 [129 | 130]

and i‘ lu tang. The method says: take 60 as the divisor, and take 55 times 15 as the
dividend. [130 || 131]
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