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Abstract

The use of both Genetic Algorithms and Linier Programming to solve
the general problem of communication system design is considered.
The network synthesis problem is known to be NP-complete and the
combinatorial nature of it lends itself to genetic algorithms rather than
conventional mathematical programming approaches. Once a network
topology is established, linier programming can be used to optimize
network flows to satisfy specified origin-destination demands.
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1. Introduction

With the advent of the information age there has been increased interest in the efficient
design of communication networks. Network design problems occur in many field of
communication, ranging from the old style analogue telephone networks to more modern
applications such as wide - area and local — area computer networks, ISDN networks for
multi - media transmission, and digital cellular networks for mobile phone
communications. They all have a similar intent: how to carry the expected traffic flow
from origin to destination at minimum cost. A relevant survey is Minoux [6].

If one imagines the communication requirement as a set of nodes representing origin and
destinations, the primary problem is to join the nodes together in the most efficient
manner. This is not an easy problem; for event a small number of nodes there are"many
thousands of ways of joining them together. This type of problem is termed NP —
complete.

Given that we cannot investigate all possible ways of linking the nodes, the challenge is to
devise a method for investigating a restricted number that nevertheless obtains a good
solution. Heuristic methods are often used, which are relatively fast and can be devised to
produce a good (if not optimal) solution.

A topology which has been the subject of much research interest is the tree network, which
connects all nodes but does not contain any cycle. Obtaining good solutions to this type of
network 1s a difficult task and we have used a Genetic Algorithms (GA) approach which is
described in section 3.






