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New method based on genetic algorithm for
resolving algebraic equation groups
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Abstract: Resolving equation group is a principal problem in engineering study. Any existing method can only deal with a
specified kind of equation group, so has no broad applicability. A new method with broad applicability is presented on base of
genetic algorithm, because genetic algorithm does not at all care what the problem is. First, a common model is established for
all kinds of algebraic equation groups; then a software process is brought up; finally the performance is analyzed. The results of
experiment show that the new method is effective and feasible, and the key to improve this method is to study genetic algorithm

further.
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1 5|5 (Introduction)
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B ¥ (genetic algorithm, B FR GA) B — i fif ge & F¢ 7]
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2 ETGAWMAREEARRBREAEER (GA
based common model of equation groups)
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FOO = D101, xea. (1
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BEAXQHTHE BIUHE_#HBENRE ¢
FSE C/NB A AL E &, 3R 7T S5 30 7 BU(E 78 B AR
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B RN Fo, B G 0 R 15 M B =
B)itE.
x = (1 -2x bj_l)ibj,, x 2k-1, (2)
Fit = Fm—i | (X)) 1, X € . (3)
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Fig. 1 Binary cluster for x3
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3 HiZERIELIM T2 (The processes of this new

method)
3.1 iE N &R ¥ 89 & AL (Establishment of fitness

function)

EFAEERBEATEREFEA, 5 E0HRE
AP AMFREFBAERENEEE. 8T
REETRAN T, TR P A6 KSR
TR BB RIS AN . BT HIN T FELH: LF
HEERICRAPMANGRETREA SEIHR
R RENER, BRBEIFBAFTFEULERE R
BT ETESEB I . X — 3 BT Basic
BEXMELEERNITHETFRFRRE, AT E
HHEITFE.

Ert FREX ERBENEILE, 8BRS
et i B RN FBEEXNLE L, MEHEA R
BT . Mk EEERSRaR Fit 85 0.
LA A R (D) E S N AR,
Fit #5 0. XA — AT A AR B R AR #HET T
TE -TRERES L. WA EMKESR LSS
HIEER.
3.2 #EEH) 4 R (Production of chromosomes)

MHEERAL &, YBSHIET KA, GA
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xj=x0j+(1—2xb1)2b,x2k“ (4)
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Fitpe — Fit,

P, - { Fit , Fit, — Fltm,g < Fit, (5)
1.0, Fitye — Fitgy = Fit,
0.1(Fityg —~Fit) . . . .

P - { Fitym—Fityy ’ Fitpx—Fit < Fityg—Fityy,,
0.1, Fityg —Fit = Fit, —Fit,,.

(6)
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Fig.2 The flow chart of the method
4 BRI HEEEE S FTF0 LG 45 R (Performance (1)R AR,
analyse and experiment results) F= S 1 A0 1 /max(l £(X) 1), XE .
i=1
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Table 1 The results of experiment
5 FAE 238 Hixm R iE (s)
| sin(302) 1x {1 -1 x1/2) -0.9739626 = 0,
1 x =+ 0.05179 x = 0.0518 25.41
x € (-~ 100,100)
5 {(x+99.7091)2+y2——10000=0, x = 0.2909 x = 0.2909 36.90
sin(5x) + cos(Sy) -1.9932 = 0, y =0 = 0.0000
x € [-2,2],y € [-2,2]
P+ +2-3=0, % =1 = 1,0000 51.57
3 {x2+y2+xy+x+y—-5=0, y1 =1 y = 0.9998
c+y+2-3=0, z =1 z = 1.0001
x € [-1.732,1.732],y € [~ 1.732,1.732]
z € [-1.732,1.732]
2x + 6y -~ 62 -5 =0, 1 x = 1.0011 124.5
4 (x+y)?-42z-10s = 0, =0 y = 0.0009
2.5x +2"-22-35s -4 =0, z=-1 z = - 0.9984
xy+z+s5s+05=0, s = 0.5 s = 0.5001

x € [-10,10],y € [ - 10,10]
z € [-10,10],s € [~ 10,10]
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AEEAARBHENENEEE AEHE
RENM EEBERNER, TRARETZE RS
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RIBHETANTBREAMRBIEN. KPR
A1 HFERA2EFBREXRNSEHITE EREKE
S 0.0001; BT A L il PII450. SRR 45 SRR A K4
HENER T,

5 #5182 (Conclusion)

AXRET —MET GAWRKRBE T BRAKM
BAERRE A, 2T GABRIY T HEARSRR
BRHEAERRAEHAE T EANEISRE KRG
T HENFESMERE. CREREA . ZBERE
BATfTH; i — P EHERENRXEBE T GAFK
BRAE AEEAMENTEN AT —EA
HRETH.
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