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1.
[Fx]
ASEBEBARARN, FHIFT. Rz @IV am- a8, AHE
T —a/N T E, SREBEREBIT—E AN+, wEE. [
B, MEILM?
BH, kR—B—FA_1+%, A—58.
RE: SLRIG—HBEEK, WBKRZ, B—+/ MR TREZHIUA
WIESE, —FRAEETHETZFHNF, Z LAk, AN
+HNTEE, —RNIEM, ZfFFZ, VB AEE, 2, B
X SIRIE—NEEN, MBRZ, B—1/MRTRE TN
ESZ, —FE+EFAATHRIAS, ZHET RS LR, ZBATHANT
BE, —RIEM, =FHHHZ, 2 B/ \+F. 52, BE. R,

() |
[1]FHRBBRIERH: » + 480x3 — 270000x2 + 15552000x + 1866240000
=0, () _
[ 2] FFRBBRIER R  + 360x° - 2700002 + 20736000x + 1866240000
=0, (BR)

[4iF)
LEKFHERK, Rk, SERFH TR, RE: ®HIT191240
SH— AR, ABEHEF180F, RAILEE,; RAETHGBHHA
A12240%, BIFRBGMER, Fl: ReGK, AEAHZ D7
£, K1220%, A1E,
K BRA—ARA KO L, ooy kK I M. 5] 1866240000
M HOR, 15552000 48 A — KRR & %, —270000 4 A = KR A4,



Gou Gu Ce Wang ( Surveying with
Right Triangles )
8 Problems

1. A city built in the form of a rectangle has a gate at mid-point of each side of
the wall. At a distance of 240 bu outside of the south gate stands a pagoda. A
person went out from the west gate and after walking 180 bu saw the pagodé.
He turned and walking straight toward it found the distance to be 1 /i and 240
bu. Find the length and the width of the city.
Ans. Length of the wall, 1 /i 120 bu;
width of the wall, 1 /i.
Process. Let the element tian be one-half of the length of the city wall.
From the statement we have 1866240000 for the positive shi, 15552000
for the positive fang, 270000 for the negative upper lian, 480 for the posi-
tive lower lian, and 1 for the positive yu, an expression ['! of the fourth
degree whose root, 240 bu, is the required number. Double this root is the
length of the city wall.  Again let the element fian be one-half of the width
of the city wall. From the statement we have 1866240000 for the positive
shi, 20736000 for the positive fang, 270000 for the negative upper lian,
360 for the positive lower lian, and 1 for the positive yu, a biquadratic
expressionf 2lwhose root, 180 bu, is the required number. Double this root

is the width of the city wall.
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Bk

A0 A Z KR AH, \ARZAAZK, kRS, F8240%,
mete, AR, s iﬁb@—awéﬁma@%, Ao ik R AR,
#% %) 1866240000 £ 4 % %, 20736000 44 — KA &3, —270000
MR RFAEA, 360 A= RFAEK, | ARBAARY, Fu

K, 135180 ¥, MiE, RFHE, FE5HE,

2.
[Fx])
SHEBEWARKA, £HFT. B RO, FHET—1ThH
S, SHARTTHERE U . REILA?
ZH: —H,
ARE: SERITC—HWZERE, WRRZ, B=+ARANIEE, N
ANTHNF, ZFHUE I EEE, —REM8E, =FRTFZ, 2 LR
BARTH. M=), BEE. &M,

[ %)
(1] EL5H . ZaAER—DEARE, Ma=r+ 15, b=r+ 40, ($8)
(2] FAHXHIARERHR: - x* + 240022 + 66000x + 360000 = 0, (FF)
(3] Bm=3, & “=2Z7, (¥)

[4iF] :
LHEBK, Rk, EREBEEHLTEFT, F. ZZARENK
B3key Pk, FhdiTISHFseE, THARTT40F, BIFRLE T, 7
Bmeg A KA % D2
212,
K: BEA—ABAERZ, ARGk REM, 752 360000 1F 4%
HOR, 660004E 4 — KA A5, 240044 kA EHK, - 1EARHK
HEK, FFksy, BEAF260F, Mz, A3, RAERE K,
AP,



[ Notes }

[ 1] The expression in modern form is the equation: x* + 480x* - 270000x* +
15552000x + 1866240000 =-0. (C)

[2] The expression in modern form is the equation: x* + 360x® - 27()'000,1r2 +

20736000x + 1866240000 = 0. (C)

2. A city, built in the form of a circle, has four gates opening to the west, east,
north, and south. Jia and Yi both started from the center of the city. Jia went
out from the south gate and stopped at a distance of 15 bu. Yi went out from
the east gate and after walking 40 bu, saw Jia at a distance. !') Find the
circumference of the city.
Ans. 1 1i.
Process. Let the element tian be the radius of the city. From the statement
“we have 360000 for the positive shi, 66000 for the positive fang, 2400 for
the positive upper lian, and 1 for the negative yu, an expression (2] of the
fourth degree whose root, 60 bu, is the required radius. The radius multi-

plied by 3 gives the circumference of the city [3..

[ Notes ]

[ 1] A right triangle is formed by the center of the city, the places that Jia and Yi
stopped. Then, a=r + 15, &=r + 40. (G)
{ 2 ] The expression in modern form is the equation: — x* + 2400x> + 66000x +

360000=0. (C)
{31 Use 3 for m, so the radius multiplied by 3. (G)
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[Ex]
SEFWAREIN, BHTFT, LTI HEEIRE—FF, ATFHeb
T MT—EAT, HEESHBLE, (1 &, WL
KE. ZEN+#E,
RE: SIRTE—HRZAEHTE, MR, BT E RS,
—WIERE, FHFZ, 2 BFo . B2, S,

[ERE)
(1] BLEPHESE | SR PEALNE 5 A PG BEEAL = S35 . & SN, il

R ARTY, A FIH0 AR 2, A BIA IR K 2 | 160.( %)

[2] FHARBHARERN: »* - 14400 = 0, (BR)

(&3]
SR EF R, Rk, £@EEREGEFFIT, kiT15F0FLH
— B E, AAMRF SHEET, £160F, BWIFERZBIAH ., F
ZEEL, B WmegAKA %
. 240 %,
Ko AL~ ARMBKE ©, AR ik RIM. AE] -14400 4
HEBR, \EARSRAZK, FF+5, 52120, wfE, Fb
B8] .

4.

[FEx]

AR BERAER | T, YHREF LR, REHEENATR, LF1%
H5EXRSHE. TRRRTATR, ABEBEETLL, SHRRSE.
XMNEFRBIT—ER, ABEMEEAL, 5ERASE. A BE



3. A city built in the form of a square has a gate at the mid-point of each side
of the wall. An arbor stands 90 bu from the north gate. A person started from
the center of the city and after walking 160 bu beyond the west gate saw the
arbor in the straight line with the corner of the city. ' Find a side of the city.
Ans. 240 bu.
Process. Let the element tian be one-half of a side of the city. From the
statement we have 14400 for the negative shi, and 1 for the positive yu, a
quadratic expression [ 2)whose root, 120 bu, is the required number. Double

this root is a side of the city.

[ Notes ]

[ 1] The arbor, the northwest corner, and the place where the person saw the arbor
after he went out the west gate are in a straight line. Two right triangles are formed by the
line, the north and west gates. Their gou are 90 and the half side of the city. Their gu are the

half side of the city and 160. (G )

[ 2 ] The expression in modern form is the equation: x* — 14400 = 0. (C)

4. The distance of a round city and the height of its wall are unknown. Two
measuring standards, 12 chi in length, are erected in a straight line with the
city, the distance between them being 80 chi. At a point 60 chi from the first
standard the surveyor lies on the ground and sees the tops of the wall and the

first standard in a straight line. At a point 100 chi from the second standard he
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R RiREA LA
EH: BE=LAR, RER AR
ARE: IXTT—HEE, WEKZ, B—TFHEN+RIESE, M+
#Ho b3, FEM—, D BHE. KEEWE, URBTRE
B sk, WRIBITENE, SLUET—, ) &6,

[ %)
[1] NAEZRNEREREREE . T, iCHBYR . T, PR,
=i, MIFBT (RAR). FREBIF (HAY) 9N, 1, d, a, b, b, VK

15 CUBAARNE) FaiRtAR b =L v 0, ()

[2] FITREBRIER Y : ~40x + 1440 = 0, (BF)
bd
b,~-b

2 1

[3] VMR REAR: [ = . WERIREAR, (%)
(%]
AR ER, Reef . &, WHIBHEE, HEH1L2R, REAEE 80
R, 4% k. BEASREZEEE, AITAREBITE0R, AHWMELR
k, BEWABZH ALK, IABEAEBITI00R, AR MREZRX,
BEEhMmEERE, Fl: RERTREREH S D7
% REH3IL6R, WAEKI20R,
R BRA—AREG, ARG LKL, 55 1440 A4 FHA,
~40ME K — KR BB, FHEOREAB R, —RRABMEAREK, B
Z, BERFH, wRRATAIEMR, AT ALRAT ARG ARIEE A MG
#, BABITZERAGY, thz, HANAER, HEHF,



sees the tops of the wall and the second standard in a straight line. ! 'What is
the height of the wall and the distance of the first standard from the city?
Ans. Height of the wall, 36 chi;
distance from the first standard, 120 chi.
Process. Let the element tian be the height of the city wall. From the state-
ment we have 1440 for the positive shi and 40 for the negative fang, a
linear expression! 2)whose root is the required height. To find the distance
of the first standard from the city, use the product of the distance between
the standards and the distance of the point of the observer from the first
standard as the dividend, and the difference between the distance of the
second point of the observer from the second standard, and the first point
of the observer from the first standard as the divisor.'*'The quotient is the

required number.

[ Notes ]

[ 1] It means that the height of the wall and the distance from the first standard
were solved by the chong biao fa ( the metod of two sandards or gnomons ) of the
chong cha method( the method of double differences ). Let the height of the wall be A,
the distance from the first standard /, the distance between the two standards d, the height
of the standard a, the first standard backward ( or sun shadow ) b, and the second stan-

dard backward ( or sun shadow ) b,. The formula given by Liu Hui in the introduction

of The Nine Chapters of Mathematical Procedures is as follows: & = b d_a 5t (G)
2 1

[ 2 ] The expression in modern form is the equation: ~40x + 1440 = 0. (C)

[ 3 ]Liu Hui gave the formula for solving the distance: /= 1_ 5 - The formula
2 I

is used here. (G)

I )1008.
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5.
[Rx])
SR, EAEME, AHRE. & PR, FR—LAR, REMEZE
AtH, SHIRSERSHE. ABRER, TRIXREfT=1%, B%#
A, HRTRRS G, REMRE, ARTRN . XNERBITE T,
BHEES, 5EERARSE. U A W, EEHILM?
FHE: BER IR, BE =R
ARE: IRITT—HHER, MBAKRZ, BT AT REE, —HANT
FE@E¥F rm—, 2 B¥E. KEEHE, BRE, BABRAR,
&R, TREHE, UMRBITHEZ L, LUET—. &R 5

[ %)

(1] el X OB REE ) Z BRI, BN, 1oME. IR, £
ff] ., Felh . BIRBIT. E%i&ﬁ ANE®E. ARSI HNRK, H, d, a, b, b, ¢, ¢
MMBEMBARK: b= 7, b+ c,o (B)

[2] FHABMAIERH: 100x - 2800 = 0, (BK)

(3]s, m=2a-c-6) ()
b, -b

2 1

[4i%)
AHEFHEWK, LEARE, Fedd, &, HLidmLk, RN
X 5R, AamE Y, 4L, FRAEREFHE, ARHIR A
WABAITI0OY, £ 2T, BENASZF A, AERHEA, XKSR
6. IMBERBITSOY, BERM, BEBEABZH XL, B RS,
MHEHE DT
2. BFH2L8R, mMH3IL IR,
R RERA—ARG, ABRFERAB, 2] -2800 14 FHA,



