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Young-Suk Cho and Dong-Hoon Choi

Key Words :  Genetic Algorithms(+ 3 A} & 12] %), Optimization(3 & 3}), Global Optimum(# & 3

A ), Ranking Penalty Method(=%} 82 % '§), Dynamic Mutation Rate(5 2] ¥ ©] &)
Abstract

Genetic algorithms based on the theory of natural selection, have been applied to many different fields, and have
proven to be relatively robust means to search for global optimum and handle discontinuous or even discrete data.
Genetic algorithms are widely used for unconstrained optimization probiems. However, their application to constrained
optimization problems remains unseitled. The most prevalent technique for coping with infeasible solutions is to
penalize a population member for constraint violation. But, the weighting of a penalty for a particular problem
constraint is usually determined in the heuristic way. Therefore this paper proposes, the effective technique for handling
constraints, the ranking penalty method and hybrid genetic algorithms, And this paper proposes dynamic mutation rate

to maintain the diversity in population. The effectiveness of the proposed algorithm is tested on several test problems
and results are discussed.
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Table 2 Optimization results for test problem 1

Case 1 Case 2 Case 3 Casec 4
4.999998 | 5.000000 | 5.000000 | 4.998739
0.999914 1.000000 1.000000 | 0.999737
x* 4.997692 | 5.000000 | 5.000000 | 4.996265
0.174246 | 0.000000 | 0.000000 | 0.024309
4.995263 | 5.000000 | 5.000000 | 4.999178
9.999047 | 9.999036 10.00000 | 9.999736
-3.999912 | -4.000000 | -4.000000 | -3.998477
-0.000087 | 0.000000 | 0.000000 | -0.001522
g(x*) -6.000084 | -6.000000 | -6.000000 | -5.999002
0.000256 0.000000 0.000000 | -0.000473
-0.165020 | 0.000000 | 0.000000 | -0.009384
-9.980122 | -9.999036 | -10.00000 | -9.996452
f(x¥) | 308.56854 | 309.98843 | 310.0000 | 309.57804
MFD | 293.9482 atx°=(3.0,0.5,2.0,3.0,2.0,5.0)
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Fig. 1 The convergence history of test problem 1
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Table 3 Optimization results for test problem 2.

Case 1 Case 2 Case 3 Case 4

2.038456 | 2.046243 | 2.470645 2.336882
1.644411 | 2.007348 | 1.470921 1.984644
-0.075094 | -0.392143 | -0.000009 | -0.588526

x* 4.998046 | 4.275919 | 5.029062 4276138
-0.620945 | -0.565081 | -0.083535 | -0.604586
1.132240 | 1.124370 | 0.461944 1.039605

1.462791 | 1.465276 | 1.818637 1.622632

-0.01101 -0.00005 | 0.000000 -0.00521

x%) -257.1221 | -255.2754 | -255.1801 | -251.34353
& -150.4219 | -149.0439 | -150.2802 | -144.80927
-1.1491 -1.7333 | -2.01769 -0.08895

f(x*) | 692.1234 | 682.4199 | 707.8588 | 680.87248
MFD | 882.4852 atx °=(3.0,-3.0,2.0,-2.0, 5.0,-5.0, 1.0)
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