
A GENETIC ALGORITHM FOR
THE MINI-MAX SPANNING FOREST PROBLEM

Mitsuo Gen
Department of Industrial and Information Systems Engineering

Ashikaga Institute of Technology, Ashikaga 326-8558, Japan; gen@ashitech.ac.jp
Gengui Zhou

College of Business Administration
Zhejiang University of Technology, Hangzhou 310014, China; zgg@mail.hz.zj.cn

    Consider an election of r seats in country consisting of r cities and several villages. The problem is to divide
the country into r electoral districts in such a way that each district consists of a city and some villages which are
not separated by other districts. The total population of each district must be as balanced as possible. Generally,
as each district can be regarded as the nodes on a spanning tree with the root node of a city, we may formulate
above problems as a spanning forest problem. Evidently, a spanning forest consists of a set of mutually disjoint
spanning trees. Given a set of root nodes U :={u1,u2,…,ur} in a undirected graph G = (V, E), an U-rooted
spanning forest F is a spanning forest of G consisting of r disjoint trees T1, T2, …, Tr such that ui is a node of Ti (i
= 1,2,…,r). As each edge e ∈ E has an associated integer weight w(e) > 0, the weight w(T) of a tree T can be
defined as the sum of the weights of its constituent edges. Therefore, the mini-max formulation of the spanning
forest problem can be formulated as follows:
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