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Application of Genetic Algorithmsin Searching for
Matrix’ s Permutation Symmetries

DONGJi-yang ,BAO Zheng
(National Key Labfor Radar Signal Processing, Xidian Univ, Xi’ an, Shaanxi 710071, China)

Absract: Symmetry is a powerful tool to reduce the number of degrees o freedom of a problem. But caculating the symmetry
o a highrdmendona sysemwould be very difficut dnce the totd number of trandormetionsincreases dramaticaly with the dimendon
o the sygem which places many redrictionson the gpplication of the symmetry method. A novel gpproach based on genetic dgorithms
is proposed to search for the permutation symmetries of the weight matrix of full-connected neura networks within the symmetry group
Sh. Searching resultsfor severd dfferent dimendona metrixes are gven and conpared to that of the ergodic searching method. It turns
out that the searching method based on genetic dgorithms can find the mgjority of symmetric permutations of the matrix within a short
time which makes it possble to sudy and desgn o the high-dimensond neurad networks by the symmetry tool.
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