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Abstract

This article aims to introduce the application of Qin Jiushao’s positive and negative square open-
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ing technique in middle school mathematics. By sorting out the research history of ancient Chinese
mathematicians on positive and negative square opening, the importance of this algorithm was
demonstrated. This article provides a detailed introduction to the calculation theory and program
of Qin Jiushao’s positive and negative square opening technique, and combines it with case studies
to study its practical application in middle school mathematics teaching. Emphasis was placed on
the importance of Qin Jiushao’s positive and negative square opening techniques in cultivating
students’ mathematical thinking and enhancing their mathematical literacy. Through the explana-
tion in this article, readers can have a more comprehensive understanding of the value and signi-
ficance of Qin Jiushao’s positive and negative square opening techniques in mathematics teaching
of middle school.
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CREEAR) “7 BmHE) IR Fefedb P oiss, HERSER-BH AT g5
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A NER. AR, Yk . SEME, Pzawl. DRz, Frigal, ek, Bk, B
PisRINES, ZEr, I AT .
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ZZONEE. BB, i F. U=3RpHS, BT, B8, BTy B, b, TE % B
Bl P, FSRT. BEILUINEE. BUERR. BRe, &, IFhAEE. 2R, I .

K 2 K A H A SRS Y “ PR il — M i TR KSR T4, B TR SRR
R it AESE ST ITE I A, o Ja O R O] Oy S 5 AR A AN T R E AR K A0 1 BIRR A . B
WAL R BN T R KRB T RESE A T REGR IR R T BEL DT TR R . X
IR “CIEGOT R [7]. WARAE S bt g “ AR, s, A8 s fE ) R4
LELEIR, HRIRMAZER” o ARICARGNITF A WA EBOY I IT P IR WP I3 i 2 “ 5057
AN CRERR” o RIS CRWEIRIED thiie 7Rl Ea 00T Mk KRR, JFHBNE T R
MIFT5 7 A “RZRIFT5” PIRIT T3 T3 o R s AR R & R s B — BOR TR AR, 8- i B 1
ANEFIREEIRR, KA RE P B “ IR AR SRARTECy I RE AT IEAR,  FLATE 70 Rl L3 B 45t
T

SR AT IR [SIEART LAATF I “SKRERDT” HJEN “ILEIF TR BIRE P CRAN KBRS
PR, RN REER PRI )5 S IR I J5 R Lo BT ZEWE TC R ONSL OB B ST 7 ik
Ja, BNETFITSE “HEIRIT IR . IR I — RS “Sfeln” mIsab k. BT SR ARIE AT DA
RO RER R, R CHERIT IR, bR TR AT R B AR AL R AR B — ST
BB

IR ILE AT IR S5 BRI 7 ik DL X 28 I IE GO T R IR b, Bl T — &%
BECFA “REsfelE N ZL R mUOTRRIERKAEF, MIZURMIETOT TR, HENRBILE, #L
HH I R OO R BB, T DL AN X AL T SRNURE o LU B2 SR ON1E 1819 SR 1Y [
ik, BT HHAZH.

3. RABERFAAR

FHEAT (FFILED) & 5 “RERR” OB TEAIF# SR SUE IE 7T AR s Stz
BUH: HAMWIRH—B, HIRAE. WAR =18, WAR I, )=+, #FEM
JUf?

A Ac=37
39 G = 040,
DC = 25

0 FH FRAT AR I B SR
AE =+/392 —15% =36
DE =+/25—15% =20

S s :%x(36+20)x30 =840

ST ERITRE:  —x* +763,200x% —40,642,560,000 =0, Z=ILERRIEIEIITIE 1:
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Figure 1. Qin Jiushao’s positive and negative prescription calculus

B 1. fRBEAFARNREE

N T BEITIE, BATHBHAA S RS HE RG] “F7 SRR, <507 mit
WRO, 077 mRAE - IRIUARKL BRI SRS, R REIRIAREL, bR fR R
RIUARE, SRRk R . “AE” BT,  “A” RN,

© FPFIT e P =3 Ty (BIX AT R 33 DO R KA 78 B ARRON TR 3E) «

0 ]
—40,642,560,000 52
0 Ji

763,200 N

0 Tk

-1 i Bl

B —x* +763,200x* —40,642,560,000 =0 o

@ LREE—0, S =AL, mEoE—0. FEEFE AL, MR AL, R, BRI
BOE X B — gt 23t piAL, 800 k. R —A0r, BRI, LR RE—0AL, ThE
R =A7) [10].
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BHFE2: —10%x +76.32x10°x" —406.4256x10° =0 .

METTRE 1 TR 2, WTRLE AR/ T, x=100x, o HOBRAZH x, =8+ -

@ LARZERE, A& NEE, DARSAETHE, VEA LBE, LAREiA BBR. ANJ5, BARAEDT, 1SIERL, TiESE
FHE . DAASTEIERY, HAUTPE R, NIESE, HZ “Hd” (AR 8 Feailfi-100,000,000, Frfsz Hom T
BE 0, 19371 BE-800,000,000, PR 8 I’ T FE—800,000,000, FrfS 2 o LB 7,632,000,000, 15H1
- BR 1,232,000,000, TR 8 FeHit LEE 1,232,000,000, Frigz om0, 577 9,856,000,000, i
FH P 8 et 7i 9,856,000,000, FifsZ Hunski—40,642,560,000, 15H1#)5E 38,205,440,000).

800 ]
38,205,440,000 S
9,856,000,000 Vil
1,232,000,000 i 4
-800,000,000 TR
-100,000,000 ol

@ VIRAERE, NTFRE. DARAETRE AN LBEA, AW, DLIES BRRAHT . DARA: BEE, AW, M
7 o LLIE S 5 AHYE (7 8 Ffe 2 F—100,000,000, A {2 200 T H§—800,000,000, 7487 11 T E—1,600,000,000,
TR 8 7' K HE—1,600,000,000, FrfS #hn EE 1,232,000,000, 75¥7# - BE—11,568,000,000, TR 8
FeH ) - FE-11,568,000,000, FFrf3 2 Em7r 9,856,000,000, 75:#1H)77—82,688,000,000).

800 i
38,205,440,000 SE
—82,688,000,000 Ji
—11,568,000,000 kB
~1,600,000,000 3

~100,000,000 i BE

® LARAERE, N FBE PABAE TR, N BRI 8 3% FH—100,000,000, AT F0hn F BE—1,600,000,000,
1B T BE—2,400,000,000, FFFHT 8 3 K Bi—2,400,000,000, Frfsz ¥ohn FBE—11,568,000,000, 75 I

B 30,768,000,000).
800 i
38,205,440,000 P
—82,688,000,000 Vil
30,768,000,000 iy
—2,400,000,000 i
—100,000,000 2
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® LAFAPE, NTHE(HR 8 2’ziFE—100,000,000, i3 BT BE—2,400,000,000, 753511 B
-3,200,000,000).

800 ¥
38,205,440,000 5z
~82,688,000,000 ¥
~30,768,000,000 e
~3,200,000,000 T
100,000,000 0

B3 -10°y* —32x10%y° —307.68x10° > —826.88x10° y +382.0544x10° =0 .
@ J5—i8, FRR—IR, TFHE=GR, PRVIDR: mgtBEO7mER—67, FERMERMAL, TR EIR
=Ar, wbEEERVAL, FREENE).

800 i
38,205,440,000 s
—8,268,800,000 vl

—307,680,000 kB
-3,200,000 Tk
-10,000 i BE

FRBEARAEKRT y=0.1z .

BT 4: —10*2* —32x10°2° —307.68x10° 2> —826.88x107 z +382.0544x10° =0 .

PIFZ)sE, SEmED+, RN TEEN. DA TR, AN LBEN. DA LB, AW, LI
POtdr ik, BRek, ER. FrEmEU\ a5, NHEAHTT 826,880,000 FRSE 38,205,440,000, 75457
4, BZF00. SEEENRRANT AT Hid 4 Fxifi-10,000, Frigz Ho0m T HE-3,200,000,
13T T Bie—3,240,000. FH T 4 2 T Hif—3,240,000, Fr 32 00 _EHi—307,680,000, #5381 1 I 320,640,000,
FAT 4 3 _FBE—320,640,000, FT3 2 H0n /7 —8,268,800,000, 7537 )77 -9,551,360,000, FFE 4 )y
—951,360,000, 320Nk 38,205,440,000, FHHISEN 0. #MuimZ S miECh 840, HHJY 840 ).

382.0544x10° +826.88x107 =4.62043344 , ik 8 MILRI N 4, DELMIIARL e z =4 +u , HERFEF W

I
S 38,205,440,000 0
Ji —8,268,800,000 -9,551,360,000
ioY; -307,680,000 —320,640,000
TR -3,200,000 —3,240,000
e -10,000 -10,000
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4. FNBESHAAFRERERERFIHEA

CE3E = PR ARAE (2017 SERR) ) 2 B BRI 0T N AT B IR B S E B H s e,
G G TR IR RIS, BAEBCEIAME” [11]. 2L IE AT 5 AR T rh 2 sk 7 FE R SR
HEARIEA, SEEFEENFRMME. MANE. NSO EMRE ST X, 2B EeEsck[12]. Brbl
AL EL A [0 85 A 815k Ji 7n 23 JUHR 1E 5 5 ARTE S BUE B0 R R

Rl KRITFEX —x—1=0, ££x=1.5HUTHISEHR

Step 1: EEM “17, MIRREH x=1+y, HMRRET

S -1 -1

Vil -1 0 2

B 0 1 2 3

ey 1 1 1 1 1

BEHFE L Y +3y"+2y-1=0.
TR, DOTZISE, HEiR1+2=0.5, S5 0.5 AR IRE 1, SHHERNIER, ¥ 04 RNTF

21, BHHERI N E, # 03 RNHTRE 1, S5 N5E, BTk 0.3,
Step2: ZER “0.37 , HURMRAH y=03+z, HIGRMEF

sz -1 —0.103
Vil 2 2.99 4.07
& 3 33 3.6 3.9

3 1 1 1 1 1

B 2: 22 +3.922+4.072-0.103=0 .

B, DAL, WA 0.103+4.07=0.02530713 , SRJEHF 0.02 HNF TR 2, BRI
5, FrLAZER 0.02.

Step 3: ZEM “0.027 , flURARALH 2=0.02+u , HIGIFRFETF

DOI: 10.12677/ass.2024.132148 1106 AR AR


https://doi.org/10.12677/ass.2024.132148

SE -0.103 -0.020032
Vil 4.07 4.1484 42272
3 3.9 3.92 3.968 3.96

[ 1 1 1 1 1

BT 3 w’ +3.96u% +4.2272u—0.020032=0 .
B, DATZ)5E, HEk2 0.020032+4.2272 =0.00473883 , SRJE¥4 0.004 5 NFT TR 3, HH4E
BN, Frblgiig 0.004+v .

SE —0.020032 -0.003059776
7 42272 4.243056 4258928
B 3.96 3.964 3.968 3.972

3 1 1 1 1 1

SR 4: v +3.97207 +4.258928v—0.003059776 =0 .

DA SEHE

M IR AR, FRATRIE RIS R 0. RAFEH TR XY —x—1=0, 7Ex=15KHEMSAREN
1.324717957545.

5. RLBHERNFERZHFHNE T
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Hepz AR g BN BE T, el A A R R R

1) R IR IV IE ST 7 RIE IR = 0O R AT R oy — RPN R R R TR, R AR %
bR A P s b N = b 4 N L e 2 E s AT RS GV L D RF L s P =
R R AL By T MR D T BRI R, B SR AT B R R R RE T
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DR, KR AN R B YE T AR ERCE AT, JATRT LUE I 5] A2 B R A R A
A DRBEAT WO S A B3 7 AN AR LR 17 L) RE

3) FEMETTE. FIERIESTIT TARVE R BAAR K —Fp TR, #5822 A S0 A 22 T 1k
JRASRIR T % AR A8 e, BATA DUER = VR IE SO 5 ARSI, B2 AR N B 2 T 5C
MIRE sl JFA BT AR RIRE 2 RIRTE, i o 2 WA 5% 1n ALY e

4) MERSEEN T ZRIVERIEFOT AR R — NS IRNE, AR SCBRR ] o BAT iz AN AT . Jia
NERZHE, WU E R B A AR — TR 2R, A A 2SR . e BUe ey
o, BATAT CUE SINSERR B G0, ks T A e DS A S T M B RS 5t BRI
52 FH K R 4

LR LT, AR SAReR AT, FUM AT DS SEZ ORI AR, R B 1 B R S SE R R U 4
OB PSRRI G, AR RENS A B AR A B B, kS A A BRI R T IS A )
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%, BRI = BT B AR R, s T AR R BRI IR, MR AA A B SR A R RE
FIFEAR BARTTVE

SEHk
NEHARM] X8, 1 FEX, ER. Jbst: PR, 1985.
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