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Abstract:
A genetic algorithm (GA) is a problem-solving technique that is based on the concepts of natural
selection and genetics. GAs have become powerful methods for solving difficult optimization
problems.

A GA begins with a varied population of individuals, each of which is a candidate solution to the
problem being solved. The fitness of each individual is determined by how well it solves the particular
problem. The GA evolves this population using crossover and mutation operators. Those individuals
with high fitness levels are more likely to be selected for crossover than those with low fitness levels.
The goal of the GA is to evolve a population of highly fit individuals, one of which can serve as the
solution to the problem.

A GA can be parallelized to reduce its execution time by dividing the population of individuals among
a number of different processors, each of which represents an island. The islands of subpopulations
evolve independently from each other, promoting diversity among the indidividuals. Occasionally,
individuals may be allowed to migrate between islands, depending on the physical topology of the
islands.

This thesis describes how GAs have been implemented to solve the traveling salesman and job-shop
scheduling problems. Four variations of PGAs have been designed, each of which uses a different
island topology.

The four PGAs and the serial GA are compared for solution qualities obtained and execution times
required. The PGA with high island connectivity and migration is shown to obtain higher quality
solutions than other models examined in most cases. PGA models have shown to obtain solutions with
error percentage improvements over serial GAs of 100.00%, 6.49%, and 21.21% for three selected
traveling salesman problem data sets. These PGA models completed their executions in 12.1%, 7.2%,
and 7.7% of the elapsed times required by the serial models. For the job-shop scheduling problem,
solutions with error percentages that were 28.42%, 28.60%, and 64.50% better than the serial models’
best solutions were achieved by the PGAs for three data sets. The elapsed times required by these
PGAs were 15.1%, 13.4%, and 13.1% of the times required by the serial GAs. 
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