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Application of Self-adaptive Multiplier in
Engineering Optimization Problem

ZHANG Chun-kai, SHAO Hui-he
(Institute of Automation, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: A new method based on coevolution is proposed where two populations interact with each
other to coevolute the multiplier and solution. Compared with the standard GAs with static and dynam—
ic penalty parameters, the test results show that this algorithm is easy to be implemented, and its effi—
ciency is higher in accuracy and reliability, so it is effective for constrained optimization problem.
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2.1 Lagrange EAs
: 1)
oy f (=) A S1, ,
s.t. gix)=10, i=1,2, ,I Wi S1 ,
gi(x) =0, =1+ 1,1+ 2, ,m (1)
,SCR" , n ) Li B: A J )
=xi<=ui(i= 1,2, ,n) S - R S2 Bi, ,
; = {x  S;g(x)=0,i= 12 [ xi(i= 1,2, ,n),
gi(x) =0, i=10+ 1,1+ 2, ,m} S1 Bi(j = 1,2, ,S1)
,Hestenes Powell 1968 2) r
2 Lagrange r= (Ck)" (3
,C= 0.500= 2,k
Dx,0,r) = 3)
1
flx) + %Zri[(gi + Q) 2 ez] . for k = 1;12, ,r;ax—cycles |
1 - 2 B;
Eizlri[max(gi + 6,0 - ez] (2) forj = 1.2. .51
,Ti ,ui= ri®  Lagrange , fori= 1,2, ,max-gen-b
,Ti= T Bi.
Lagrange . 1 ! )
, Lagrange fitnessp = f (x) + Eer[(g; + 0)’- 0] +
Lagrange , L ,
&(x,0,7) 7 Zizlri[max(gi+ 8,0 - €] (4
ui, r, A x, end
0,r) 2 end
fori= 1,2, ,max-gen-a
[3] A,
2.2 EAs fitness4 =
Lagrange , g(feasible—fitnessz' + unfeasible—fitnessJ (5)
N JHe
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(5 , A J fitness; s
B ;
feasiblefitness;  unfeasiblefitness: B; 3 {lj\[” Wf‘ El iﬁ
feasﬂ)l.e—fltn.esssi = f(x) (6) EAs ’
unfeasiblefitnesssi = l CAs , ,
1 m 1
fmax + Ezgjz + EZhJQ(x) (7) ’) (
max B ’
7[]}( ! ’ , Lagrange l =ui <999
J 5
1
B' N max B =
Lo ’,SD / | v fla)= (= 27+ (22— 1)°
N .max = O
/ x1— 22+ 1= 0
end 2 2
(3) - x1/4- x2+ 1 =0
0=x1=10, 0=x.=10
end )
4) x =(0.823,
(5 A 0.911), f = 1.393
.® 10
f@ 1, 10
1.408 7,
’ 1. 4312
2 Himmelblau tel
' ’ F(x) = 5.357 854 Tx3+ 0.835 689 lv ixs +
37.293 2951 — 40 792. 141
gi(x) = 85.334 407 + 0. 005 685 8x2x5 +
0.000 26x1x 4 — 0.002 205 3x3x s
Lagrange , g2(x) = 80.51249+ 0.007 131 7xx3 +
B; B, 0.002 995 5x1x2+ 0.002 181 3x3
, g3(x) = 9.300 961 + 0.004 702 6x3x 5 +
, 0.001 254 7x1x3+ 0.001 908 5x3x 4
0=gi1(x) =92, 90 =g2(x) =110
, , , 20=gs3(x) =25, 78=x1 =102
Genl!! Homaifar! ¥ GRG!®
X 0.822 8 0.808 0 0.810 2 0.822 9
X2 0.911 2 0. 88544 0.902 6 0.911 5
g1 4.00 < 10-4 3.7 > 10-2 5.00 =< 10- 3 1.00 =< 10-4
g2 - 0.043 0. 052 0. 025 - 5.15=<10-5
f(x) 1.393 7 1.4339 1.425'1 1.393 4
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2
Gen!! Homaifar!” GRG!®
X1 78.008 81. 490 78. 000 78. 620
X2 33.011 34. 090 33. 000 33. 440
X3 27.109 31.240 29.995 31.070
X4 45.000 42.200 45. 000 44. 180
x5 44.822 34.370 36.776 35.220
g1 91.980 9 90. 523 90.714 6 90. 520 7
g2 96.209 6 99.319 98. 840 5 98.892 9
23 20. 000 1 20. 060 19.999 9 20. 131 6
f(x) - 31 25.141 2 - 30183.586 - 30 665. 609 — 30 373.949

B=x2=<45, 2T=xi=45 1= 3,45

10
- 31023.547,
- 31021.862, 2 10
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