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The main results are follows.

(1) We proposed an algorithm for obtaining solution for the topological optimization problem of
separate subsystems. (2) Our proposed efficient method for obtaining Pareto solutions by GA that
takes into account the relationship between the sparse and dense ranges of solutions has made it
possible to solutions in reasonable computation time even when the number of node is increasing. (3)
Obtaining method for Pareto solution considering the network flow was proposed to find the route
and flow distribution with the smallest total cost by securing the flow rate. (4) Proposed an
optimal design method for extended consecutive k-systems and 1ts related systems, and proposed a
necessary condition and a fast algorithm for optimal component assignment, which is a kind of system
optimal design.
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