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A Hybrid-Heuristic for Reliability Optimization in Complex Systems
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This study is concerned with developing a hybrid heuristic algorithm for solving the redundancy
optimization problem which is very important in system safety. This study develops a HH(Hybrid
Heuristic) method combined with two strategies to alleviate the risks of being trapped at a local
optimum. One of them is to construct the populations of the initial solutions randomly. The other is
the additional search with SA(Simulated Annealing) method in final step. Computational results
indicate that HH performs consistently better than the KY method proposed in Kim[8]. Therefore, the

proposed HH is believed to an attractive to other heuristic methods.
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OPTIONS {
results: 1;
maxiter: 200;
summary: 1;
times: 1;

}

MODULE: NLP;
INTEGER_VARIABLES x1,x2,x3,x4,x5;
LOWER_BOUNDS {

x1: 1;

x2: 1;

x3: 1;

x40 1;

x5 1;

}

EQUATION el;

el: 2%x1+3*x2+2%x3+3*x4+x5 <= 20;

OBJ: minimize

-((1-.3"x1)*(1-.15"x2) +
3x1*(1-.25"x3)*(1-.2"x4) +
(1-.3"x1)*.15"x2*(1-.25"x3)*(1-.2"x4) +
(1-.3"x1)*.15"x2* 25"x3*(1-.2"x4)*(1-.1"x5) +
3 x1*(1-.15"x2)*(1-.25%x3)*.2"x4*(1-.1"x5));
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4 981659 .985698 975448 976062
w. =9 5 985217 986492 946917 .953793
/ 6 .999206 .999206 929367 .929367
7 954568 .954568 876539 .892591
8 995063 .996690 955328 .955328
9 953225 962895 866420 .866420
m=1 10 .986751 986751 821225 821225
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2 999777 999777 .999284 .999284
3 .999452 .999452 999974 .999974
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I 6 9999925 .999993 998834 .998834
7 998715 998715 991143 .992096
8 999873 .999893 .996091 997570
9 .998626 998626 .993246 1993544
10 .999640 .999640 991612 .991644
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