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Abstract

A search technique of minimum spanning tree with step

limitation by genetic algorithm

Hironori Kobayashi

A connected graph without cycle is called a tree. A spanning tree of a connected
graph G is a tree which is a subgraph of G and has all vertices of G. When a cost is
given for each edge of G, we define the cost of spanning tree T as the summation of
costs of edges in 7. The minimum spanning tree is one whose cost is minimum among
all spanning trees of G. In this paper, we consider each vertex is a hub of network to
be connected, and a spanning tree of connected graph with edge costs is an actual plan
of network. In constructing actual network, there is a restriction of connecting hubs by
a constant number or less of steps besides the tree.

Genetic algorithm is an approximation algorithm for optimization problems. We
prepare some chromosomes each of which expresses a solution of the problem. The
algorithm is repeatedly executes by selecting chromosomes of high adaptation with
precedence and applying two genetic operations, crossover and mutation, to chromo-
somes by some given rates. It is not guaranteed that the best solution is found with
genetic algorithm, but can find an approximation solution. From experimental results,
it is able to obtain the good solution for the problem of minimum spanning tree with

step limitation.

key words genetic algorithm, minimum spanning tree, step limitation
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