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Abstract Guo Tao(GT) algorithm is highly effective in solving function optimization problems. The core of the algorithm is multi-parent
recombination, but it only has crossover operator, no mutation. Gauss mutation operator of Evolution Strategies(ES) is introduced. Cooperative
Co-Evolution Algorithm(CCEA) uses multi-population strategy, which means that the fitness of an individual depends on the relationship between
that individual and other individuals. CCEA is high-efficient in solving complicated problem. A cooperative co-evolution model to function
optimization is proposed, based on an improved Guo Tao operator, which employs a Gauss mutation operator to enhance its exploring ability.
Experimental results show that the model is more effective than others.
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[5] 6

(%) =—[ x5in(9mxp ) + xp cOS(25m4 ) + 20 |
D ={X| |-10=x <10,-10=<X, 510}

(1) min fl(x)—{

(1]
f(-10, 9.9445695) = -39.944506953367

minf(-10, 9.9445691518) =-39.944506987870454
[5]
fo (%) =—| 21.5+ X sin(4mxy ) + X, sin (207X
(2) min f, (x) = 2(x) ==[ 215+ xysin (411 ) + X, 5in (2071, ) |
D:{Xi |—3s X1 512.1,4.15 X2 55.8}
[4]
(11.625 5448, 5.7250441) = -38.8502944790207

[5]
f(11.6255446916, 5.7250442533) =-38.850294499272380

minf(11.6254861056, 5.7250659970)=-38.850285980145159
(4] (5]

(3) min £, (x) = f,(% ) =—(20+x, oS X, + X, Sin X,
DZ{XI |0£X1£10,—10£X2 so}
(5]
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f(10.000 000 000 0, -6.337 616 197 3) -33.432 987 051 984 455

minf(10.000 000 000 0, -6.337 612 764 7)=-33.432987052078047
[5]
f,(x)=- + (X, |+ [ XX
(@ mint ()] 100 =51+ el o)
D ={x|-10=x,X, <10}
[4]
f(10,10)=f(-10, 10)=f(10, -10) = f (-10, -10)=-119.999999935647

[5]
f(10,10)=f (-10,10)=f(10, -10)=f(-10, -10)=-119.99999999980726

minf(10,10)=f(-10,10)=
(10,-10)=f(-10,-10)=-120.000000000000000

[4] [5]
(5) min £, (x) - {fs(xo(xfumxlxz)
D ={x |-10=x,X, =10}

[4]
f (10,10)=f(-10,-10) = -499.999999995314

minf(10,10) =f(-10,-10) =-500.000000000000000
[4]

(6) min £, (x) = fs (%) = =% 8in %, + XX, cos (57, )|

D ={x |-10 = x,,X, =10}
[4]

f (-8.2359638,-10) = (8.2359638,10)=-146.301886597396

(-8.2359638,-10)  (8.235 963 8, 10)
-90.002 016 005 279 2
minf(10,10)= f (-10,-10) = -04.559788891106308

(4]
1 2
1
/MB
20
100 10 f1 -39.944 506 06  -39.944 506 987 870 454
100 10 f2 -38.850 120 17 -38.850 285 980 145 159
100 10 f3 -33.43298705  -33.432 987 052 078 047
100 10 f4 -120.000 000 00  -120.000 000 000 000 000
100 10 f5 -500.000 000 00  -500.000 000 000 000 000
100 10 6 -94.559 788 90 -94.559 788 891 106 308
2
[1-2]

f1 -39.944 506 953 367 120 -39.944 506 987 870 454

2 -38.850 294 499 272 380 -38.850 285 980 145 159

f3 -33.432 987 051 984 455 -33.432 987 052 078 047

4 -119.999 999 999 807 260 -120.000 000 000 000 000

5 -499.999 999 995 314 000 -500.000 000 000 000 000

6 -90.002 016 005 279 200 -94.559 788 891 106 308

1)
()
@)
@
[4-5]

( 249

)



