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This thesis covers an investigation on the effects of diversity control in gene.tié. algorithms
by means of making a direct comparison between the search performances of the algorithms. The
investigation is divided into two parts where the first part covers the studies on performances of
single-objective genetic algorithms while the second part focuses on search capabilities of genetic
algorithms in multi-objective optimization. In the first part, a performance comparison between a
standard genetic algorithm and & diversity control oriented genetic algorithm (DCGA) is carried
out where two benchmark functions are used: the one- (zero-) max and royal road functions.
Different sizes of benchmark problem have been explored where a fitness distauce coirelation
measurement i;s: used to determine the difficulty levels of the problems. Various performance
indexes are used as measurement criteria where each index is based on the success and evolution
of the search. In contrast, in the second part of the thesis a performance comparison between
multi-objective genetic algorithms (MOGA) with and without diversity control is explored where
different benchmark problems with specific multi-objective characteristics are utilized. The
search performance of the multi-objective genetic algorithms is determined by inspecting the
closeness of solutions to the true Pareto front, the uniformity in the solution distribution and the
range of the solutions in the objective space. The experiment results indicate that the use of
diversity control helps to prevent premature convergence in the case of single-objective genetic
algorithms. In addition, the use of diversity control also promotes the emergence of multi-
objective solutions that are close to the true Pareto optimal solutions while maintaining a uniform

distribution of the solutions along the Pareto front.





