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Linkage in genetic algorithms
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Abstract ; One of the most challenging and fundamental problems in the field of evolutionary computation is identifi-

cation of the classes of problems for which genetic algorithms are especially well (or ill) suited. This is closely re-

lated to the question of how the structure of the fitness landscape affects the performance of genetic algorithms. The

linkage is referred to as a nonlinear interaction between variables. This is the intrinsic characteristic of the optimiza-

tion problem, determining the degree of difficulty in solving it. The authors focused on the linkage problem with ge-

netic algorithms and were able to establish a theoretical foundation for the analysis of linkage structures. Based on

Fourier analysis of problem structure, it was proven that mask sirings with nonzero Fourier coefficients accurately

reflect linkage structure. A deterministic and stochastic algorithm for identifying the linkage structure of black-box

problems was discussed and experimental results verified its correctness and efficiency.
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Fig. 1 The influence of coding to crossover operator
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Fig.2 True linkage and false linkage (denoted by dashed line)
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