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Abstract
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The objectives of this thesis were to: 1) study how to apply and modified Genetic
Algorithms (GA) for course timetabling problem; 2) study how many types of GA
operations and for applying to course timetabling problem; 3) investigate the effects of
GA sequence (series and parallel) and strategy of dealing with offspring (replacement
and enlargement) on the performance of GA process; 4) determine the appropriate of
three GA parameters (population size/number of generation: P/G, probability of
crossover: %C, probability of mutation: %M) two types of operations (crossover
operation: COP, mutation operation: MOP) and noise factor (random seed) on the
performance of the GA process; 5) investigate the effect of using three elitist strategies
(without, with type 1, with type 2) on the performance of the GA process and 6) prove
the important of the repair process within the modified GA. The data in this research was
obtained from the higher educational institution. The constraints of course timetabling
can be considered as hard constraints and soft constraints. The timetable is feasible if it
is not violate in the hard constraints. Soft constraints help to fulfill the suitability of feasible
timetable suitable required by the teachers and the students. The application program
was developed using Delphi. Experimental designs were used to run the program for
achieving the objectives of this study. The experimental results were analyzed using
various statistical tools such as a general linear model form of analysis of variance. The

conclusions of this research can be summarized as follows:
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1. Simple GA (SGA) was studied and modified to solve course timetabling
problem by embedding a repair process for transforming infeasible to feasible timetable.

2. GA operations were studied, coded and added three crossover (one point,
two points, position based) and mutation (re-generation, day shift change and adjacent
two days change) operations into the program.

3. The experimental analysis suggested that both types were not statistically
significant to the performance of GA with a 95% confident interval. However, sequence
of GA operation with series was, practically, preferable. It was also found that both
strategies were not statistically significant to the performance of GA. Likewise,
replacement strategy was practically desirable.

4. Experimental analysis suggested that all factors which were P/G, %M, COP,
MOP and random seed excepted %C were statistically significant. The appropriate
setting of these significant factors was statistically recommended at 500/100, 0.20,
position based crossover operation and day shift change mutation operation
respectively.

5. It was found that the elitist strategies were statistically significant. The results
suggested that GA with elitist strategy type 1 and 2 found better results than GA without
elitist strategy. However, GA with elitist strategy type 2 outperformed GA with type 1.

6. The repair process was very important for transforming infeasible timetable to
feasible timetable especially with large problem size. It was proved that the results
obtained from GA were better than the results obtained by random method in terms of

both quality and execution time of finding the results.



