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Abstract

A solution of the set covering problem
by genetic algorithm

in consideration of population diversity

Daisuke MATSUMOTO

Set covering problem is an optimization problem which can apply to such as set
partitioning problem or scheduling problem. It is known the problem is NP-hard.

Genetic algorithm is one of metaheuristic algorithms that models the evolution of
life. It improves the solution generation by generation while repeated genetic opera-
tions such as selection, crossover, and mutation, for the population of chromosomes
represented by strings. This algorithm is used as an approximate method for many
optimization problems.

We assume that the magnitude of population diversity can be measured in some
sense. Convergence of the population of individuals hinders the improvement of solu-
tions, therefore it urges that the solution is to improve by performing a special operation
to the population to be diversed.

First, we found the proper parameters of genetic algorithm to solve the set cover-
ing problem by preliminary experiments. Then, we propose two measures of diversity
and two kinds of perturbation to diverse. The measures are the deviation method and
stagnation method. The perturbations are partial brute crossover and increasing mu-
tation probability. We compared each measures of diversity and operations when the

population has converged from the experimental results.
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