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Abstract

The Nine Chapters by Liu Hui(#1#) in the three kingdoms(220~265 AD) is the
fundamental source of the traditional Chinese Mathematics and has not only remained

the lighthouse of the traditional Chinese Mathematics over the last 2000 years, but also

has exerted a profound influence on the development of mathematics in the neigh-

bouring countries and regions. At last it also translated into English.

In this paper, some differences between the Orignal and the New Translated Nine
Chapters will be introduced and a problem of Mathematical Treatise in Nine Sections
(Shushu Jiuzhang, BB A E, 1247) of Qin Jiushao(GEJLif, 1202~1261 AD) in the Song
(%R, 960~1261 AD) Dynasty. It looks like an insect in the amber but not error.
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TEE The Nine Chapters on the Mathematical Art
1% WA 38 Field Measurement 38
2% & 7 46+ Millet and Rice 46F
3% A B 208 Distribution by proportion 20
47 e 24+ Short width 24
5% d F 28 Construction Consultations 28%
6% T 28% Fair Levies 28%
7% FFE 20% Excess and Deficit 20%
8% W A 18% Rectangular Arrays 18%
9% T+ z 243 Right-angled triangle 24°%
1073 Sea Island Mathematical Manual 9%
T Al 246% 255+

A 10 &2 “Sea Island Mathematical Manual”& 539 A= At 882 #371 F43
EAHoZ FxEB o] 4d & £ EAleln] A 9o YoM RHolx =g A
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SEA%E E—RA— It fTotAR$ EHR 48% F—F 7645 MRENAEEM, p
325)

A vhrdel B4 2 A 94 A ¢ AL Y & KE A 248 Soherh o)A v
FUel 2 A g An W BE B Avh Bele=seE BE

Now someone with a basket-load of 1 dan 17 jin travels 50 round trips. The trip is
known to be 76 bu long. Given another one with a basket-load of 1 dan. The round trip
is known to be 100 bu long. Tell; how many trips does he travel? (Nine Chapters, p.
323)
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(Answer) 43 23/60 round trips

(e AT o E T RS, WA —r— B TR . SREFEESL, X
LRI 2, BE. BINES—R. & i, R—-T Rz, WHE, —fr— T2kt
Yo LA — IR Z R A 282, BRRREh. BEEREE, i, T £ 8, R, Rt
#, RS KA (] rTE, SEFRH. BRSFHERRSRLR, HHE, MR .2 REBk
SAT . H WAEXAEE, RERMBFENSERGRY, BEHRS. WRARDEYL, 7
%, EEA2HW. RILEIED. & EREmITAR, EAEAATE, DATEMM &S, AT
7B FEEE R, AR DRER s 2 8, Sl RN, 17Ty 2= T, bl
R, HEEMALRERR. R4 RzEEmad BT AR, AR, 7T
WHE—LEZ R, AR () ST, B2ETR. S88ERS, EET—ad. RIREN?
A8, —EHA TR WE;, EETE, mtE, DEkEL, BE DR R Tk —
Bifs)

(Eo0]) vl 4] 137X T6R 1 509h=1202 X 100 (xHo 2 7 & A=,
_ 120x100%50 _ 2°x150 000 _

150 000 _ 1629
137 %76 2739 603 2 603 =57.625816=57 5~y 5760

0.625816 <2 603=1 628.999=1 629.

9
> (),

(Solution) Let x be the number of bu of one's trip. Then 137 X50X76=120%<100X x,

_ 137x50x76 _ 2603 _ 23
X="950%100 60 =43.383333=43 & (round trip)

0.383333 X 60=22.99998= 23

(2) &l 2%
SATER AL— B—H ALt @2 AR SERMOUERM, p. 361)

A% @A HAES ALH AgEel AU UW Que) B AgEe) FAL WY
sith Abgel 5 #A 9 Qo] Avkelskrg Bewh

ol

A gt
=1

Now pigs are purchased jointly, everyone contributes 100, the deficit is 100, everyone

_3_.
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contributes 90, it is exactly enough. Tell; the number of people, the pig price, what is
each ? (Nine Chapters, p. 365) (deficit — excess)

gg AR, AIZFFEIEE —HA, KELE)
{Answer) 10 people, rig price 900.

(Solution) Let x and y be the number of people and the pig price, then
100x=y+100 -+, 90x=y -+,
solving these, we have x=10, y=900.

(e, TRHEL) W8, DARTRZERE. EFfHE, LAE%L, BREBE HkY—
[A] . HRpEE, LUERFAR, BWHE GIRERUATLR, LIRS, tht— ATEZ
JE TRBBRAZE U—AZENZ, BBAZED. G (BEAF) CHBEE, BHER, AR
ANFE, WUBRE. FTLRDADRE, 81— A%, SLRE UBRRAZEG AR, LGSR AR, BIfY
R thy

(3) Fa 3%

SLHREBREERRELY B8 BERZ=ZTE BREHAIT—EAT=E AE—FT=M 8GR
TRAFLEAEAT REARE ERARE MEMEHEREITEMAERM, p. 369)
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ehol A 4 E Tk Fuke A g 9 5
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Now a good horse and an inferior horse set out from Chang’an to Qi. Qi is 3 000 li
from Chang’an. The good horse travels 193 li on the first day and daily increases by 13
li; the inferior horse travels 97 li on the first and decreases by 1/2 li. Good horse
reaches Qi first and turns back to meet the inferior horse. Tell; how many days till

they meet and how far has each travelled? (Nine Chapters, p. 378)
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*(Answer) 15 135/191 days till they meet,
The good horse travelled 4 534 46/191 1i,
the inferior horse travelled 1 465 145/191 1i,

(Z0]) gul= # 2 193 iE 7l2 ¥ oY 13 g5 F71ete 712 7 nd 7R e
A &7 7};5}

S,=193n+13x{1+2+3+ - +(n-1)}
ubE R gl 97 HE 7t oY v 28 94 HEE nd7pAY] vte Age o

T,=9Mn— —{1+2+3 +(n-1)}
aed 6 000= S,+ T,=193n+13% —"—%lw?n— % x 2 ”2“1
=200n+125x #n=1)

. H(n)=5n>+227n—4 800=0,

H(15.70954)=0, n=15.70954 days=15 137 days

193
3032, 2839
2(n=1) _ 10, 3 032 193 193
_302 2839, _ 3032
= 3032 (193+6.5x 2,830 ) = 3032 > 288 61308 = 4534.0807+4534 (1)
. aln—1) 3032 1., 3032, 2839
T oy =9Tm= g X I —gT gl - St
3032 2839, 3032
= 3082 (g7 L 2,839 3032 93 399539 =1 466.0825=1 466 (1.

By the writer’s method,

considering Table 7.7 and Table 7.8, in the interval n < x < n+l

Veood-h.+ Vhad.-h. =6 0001i, since they meet at some point(x) of 15th day.

Let a; and b be li on the ith day and acceleration of each for i=1, 2, ---, n, n+1,

then total distance (a1+b/2(n—1))n+ (a1+nb)d/c where d/c is the fractional portion of
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the (n-+1)th day before the two horses meet.
The distance in 15 days

yi5=193X 15+13% (1+2+--+14)+97 X 15— %— X (142+-+14)=56625 1i,
On the other hand, the distance in 16 days
Y16=193X 16+ 13(1+2+++-+15)+97x 16— %X(1+2+---+15)=6140 i

_ 4TS5 135
V= 3377, *= g dav.

They meet in 15 135/191 days.

v s =(193+13X14/2) X 15+ (193+13% 15) x 132
#1532 191

= (193++91) X 15+ (193+195) X ig?

— 4260 + 274.24083 = 4534.2408 = 4534 f4961

1 = (97— 1/2X 14/2) X 15+ (97— 1/2x 15) x 132
15191 191

=935 15+895X 132> =14025+63.259162=1465.7591 = 1465 152 li

x (193+13(n;21)-)n+(193+13n)(x— )+ (97 — ””1 Y+ (972_” Y x—n)=6 000

n=15—+% 4775x=7500, x=15706806=15 igi’ days

. 337.5 _ 3375 _ 135
0.706806 % 4775=3375, 4502 =4nd =49

It looks unnatural but more precise.

WE BSTAEABALZE=ZTHEPFZTARAEL—ENTE DENEMRESZE BT
PR ARBE BNEN— SABAESLUFERZMNGS "REETE HrHfE2Em b
Z MBEBEMAZTER [DE+AEA STEAZT XA ARBEEH mRIEY A .Z17]
AR F mBSEm— e el sSIRETEE B8 HrEmas REETHE D
FRE N4T DREBEFMAZTEH UEtAe (SR TAA] 24T XU+ AARET
LESEMAZIT R LUEBST MAZSEBM— G malE BEEETER HF4EE B
Pk DRERIEE S OE HASEM&S # STHEA RAE=ZEa=21T1L84% BRE+TEA L
TP —EATE REEE=ZTE ERIEE—FTgA+E BEE+AAT—FrHa~mh
PR (B) [B] BT BoFAERT2EP RR=TE L=Za=1Ttl% wERrL 52
FAR %—@am+ B BRETAAJUITHETARENTAR (G) B L] £#E=T% <&l
BEE—TAgH+AR BEETABNT—THEELT -8 #R BE-EMT S=FT—Gm 1
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Feo 1 dell 7k 71YE FEUY 16 49 A4S st A FE A5 EAd F3d
d4ol ERZ UFrd Arie 4 239 FAHE e AR & de 1R 47 15 ¢
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(7)) RiAEBAMEEHPIhREbA = AR AR FIEST RATIL BT RSN F 1L & 2 o
TERH R i, GUEER, BEAERNES p 463, PBERERER, k, p 550 &
JAE#E, p. 368)

g9 T (BEEAE)
Foldde (A-+LE)

(7)) B RERRZ —BEBAG) RN EAAE-CHRE L B R AR B A ML R
FRUKITESAXR - RENAEILESARZFREAXFAREE LRI TR FRS EHN
WEUR 1A RRBE U =RERAE
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(Z0] 1) B9l ¢kl Hix)=x*+3x"-972=0, H(9)=0, x=9, 3x=27

(Fo] 2) 9AF Hz=Ho THK=TCox
(2= BIKT=sBOT=vHZ=LRolBE
ARZPFEoARIRTAAN HZ=b ZFE=r=pKz3 3tH
RZ/ZBE=BER/RT RT=r"/b O
APZARATIRRAAN AR =KA=azi 34
ZW=2r+a W& BZ/ZHA=TIR/IRHA
TR =T =ab/@2r+a) -----~-@=0
H(r)=2r+ar’ —ab’=0 ------(#)
a=3, b=9 — (*): H(x)=2r"+3r"—243=0
H(45)=0, r=45, 2r=9, |=2xr=3x9=27 g

(Zo] 3) 9] k4] Hix)=x""+15x"+72x5—864x" — 11,664x* —34,992=0
H(3)=0, x=3, ¥=9= A&, 3x’=278+= U4+

(Eo] 4) 28 APZRL AANAY(LPLHE=2Z=12R)
R =HWZ*+ /2’ WZ=2r+ad WZ=>b43
2= 2r+a)’+b @ WHLCOHE
AR 1/2( TZXKZ)=1/2(R R X S+ Z X Z.H)
bXQ@r+a)=bxr)+(MAXr) BR=(@@b+br)/r @0
H(r)=4r"+4ar’ + &’r* — 2ab’r —a’b* =0 -+ (%)
a=3, b=9 — (*): H(r)=4r"+12r+9r" — 486r —729=0
H(45)=0, r=45, 2r=9 (3), 6r=27 (44 F)

(E) ERFSHEZSHEEMITRTREBRRABRIN RH LK BE AL A P AER ORER K
WO ELOBEE T R SR R TR AR ZEEm R B IR T R T R A S ] () IR AT LR
WERGER)BFARCERNPZRCHUEH 2 LA AR TENER 2IRALGZ—-C) A
HBEATMER TR ZEABHZECH ZHEMA. 2N AL LR A SR T A LB Z R
CF BEAETIARRRIE RN ZEERT Wa BRI & BRIE T 2 R 8R A B IR AR
PSS B TR/ BRI B 2N 8 25 oK) B Z KR T K B 2 9 [P 8 3 1 R 2L 1 v SR LR
ZHEB R TR R R ) = K35 LR Z8 T T I R BUR B R A SRR 4 4 TIRRR
AT AR LR AR 2B AR Z I 2 IR LA T IR P 28 LA 2 2B F i T LAY R 5
VIR DB AB RN ()% TIREAR Z5 RN R Z AR AR 2 7RI, 5
W ZBRTR—RAZFERER B EOUAPZERFTIRAR Z@R TAREPRD A
i) BEUZABS "THNRAERZEDRZEZZE, (BTG ZIOEEE E R FRIK

_10_
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“ of the town (x

_11_.

“There is a round town of which we do not know the circumference and the diameter.
There are four gates in the wall. Three li outside the northern gate there is a high tree.

When we go outside the southern gate and turn east, we must cover 9 li before we see

the tree. Find the circumference and the diameter x

3

"
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Mathematics in 13th century, p. 134)
This explanation follows Pai Shang — shu.
Ch'in says that x is the root of the equation;

x'0+ 50+ 8a%x" — da(b®— aD)x" — 16a°bx* — 16a°h* =0, (a=3, b=9)

x4+ 158+ 72x" — 864x" — 11,664x° — 34,992 =0,

Hx)=x""+15x"+72x° — 864x" — 11,664x° ~ 34,992 =0,

H(3)=0, x=3, x’=9 is the diameter.

K(y)=y"+15y"+72y° — 864y" — 11,664y —34,992=0, K(9)=0, y=9 /// (y=x")
From AABC»AADO and AC/AB=AO/AD, we obtain

2 2
V(z+a)°+b" _ (xf2)+a apw ARF=AD? (AADF»AABD)

xta T Valxta)’
x4+2ax3+a2x2—4abzx—4a2b2=0 (D
or if a=3, b=9

H)=x"+6x"+9x"~972x—2,916=0, H(9)=0, x=9
We may divide the equation @ by (x+a); we get X +ax’ — dab®=0.
Taking the diameter=x°, gives the equation X' +a) = 4ab”.
Multplying it by (’+2a)® the result is
x'0+ 15x° + 72x° ~ 864x" ~ 11,664x° — 34,992 =0.
The other solution x°—ax®—44b*=0. Ch'in’s equation is (*+2a)*(x* —ax*—4ab® )=0.
Pai Shang —shu’s method uses ching lu”; ¥*(¢+2a) and kou—Iu"; b(x*+2a)

AADO®AAOG; AO/OG=AD/OD — "2/02(2: o JIG/2+al - [LR)F
’ x°{2

PP +2) =4V a(x*+a) XOG --~@® FEIOG x = X’
Also, AAOG» AABC; AO/OG=AB/BC, or
b(x*+2a) =20 +a) X OG -+~ @
Eliminating OG from D and @, we get

_12_
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(P +2a) _ baPr2a) o AP +20)° bz(x +2a)
4V a(x*+a) 2(x°+a) 16a(x*+a)  4(x*+a)?

reducing the denominator by 4(x*+a), we get

(202 bR +2a)*
4a +a

This gives Ch'in chiu—shao’s equation.

Reconstruction of the Ch'in’s equation;

AAOG» AAFE, AO/OG=AF/FE or

aba(x2+2a)=2(l><OG RENE);
Multiplying ® by @, we get
b +2a)[

(x +2a))=4a(x*+a) X OG*

Subtracting the square of one—half of @;

b+ 20) (22 +20)] - (28 g,

which is equal to
X" +5ax® + 8a°x° — da(b® — dd)x" — 16a°b°x* — 16a°6* =0.

4. 4 &

AFEE BE AL AZd wy 2% o3t EAE 2 @l g 7 gloh &
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of, FAAEL T gARIE oY Z & do] Y HE FEWFo|Y B e 7T
Foluh ot Ao el vk Aol JAF £E Y WAl o RAolgtu Bt
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