
1 
 

 

OPTIMIZED SCHEDULING OF ACADEMIC 

TIMETABLES: 

 A MATHEMATICAL APPROACH 

 

 

 

 

M. T. M. Perera  

 

138904R 

 

 

Degree of Master of Science 

 

 

Department of Mathematics 

University of Moratuwa 

Sri Lanka 

December 2016 



2 
 

 

OPTIMIZED SCHEDULING OF ACADEMIC 

TIMETABLES: 

 A MATHEMATICAL APPROACH 

 

by 

 

 

M. T. M. Perera  

 

138904R 

 

 

Dissertation Submitted in Partial Fulfillment of the Requirement of 

Master of Science Degree in Financial Mathematics 

 

Department of Mathematics 

University of Moratuwa 

Sri Lanka 

December 2016



I 
 

DECLARATION OF THE CANDIDATE 

 

I declare that this is my own work and this dissertation does not incorporate without 

acknowledgement any material previously submitted for a Degree or Diploma in any 

other University or institute of higher learning and to the best of my knowledge and 

belief it does not contain any material previously published or written by another person 

except where the acknowledgement is made in the text.  

 

 

 

 

        

 

 

        (M. T. M. Perera)       Date: 

         (138904 R)                                                                                              

 

 

 

 

 

 

 

 



II 
 

 

DECLARATION OF THE SUPERVISOR 

 

I hereby recommend that I have supervised the above candidate an accepted this as the 

dissertation for the master in science degree in Financial Mathematics. 

  

 

 

 

 

Dr. G. H. J. Lanel                    Date 

(Supervisor) 

Senior Lecturer 

Department of Mathematics, 

Faculty of Applied Sciences, 

University of Sri Jayewardenepura. 

 

 

 

Mr. T.M. J. A. Cooray                   Date 

(Co-Supervisor) 

Senior Lecturer 

Department of Mathematics, 

Faculty of Engineering, 

University of Moratuwa. 



III 
 

 

 

DEDICATION 

 

 

 

 

 

I dedicate this to my father and mother, for their 

unconditional support with my studies and the 

guidance and encouragement through all my walks of 

life. 

 

 

 

 

 

 

 

 

 

 



IV 
 

 

ACKNOWLEDGEMENTS 

First and foremost, I would like to express my sincere gratitude to my supervisor Dr. G. 

H. J. Lanel for the continuous support of my M.Sc. research, for his patience, motivation 

and immense knowledge. His guidance helped me in all the time of research and writing 

of this dissertation.  

Besides my supervisor, I would like to thank Mr. T. M. J. A. Cooray the second 

supervisor and the coordinator of the M.Sc. program, for his encouragement and 

insightful comments. 

My sincere thanks also goes to all academic staff at the department of Mathematics, 

University of Moratuwa for their continuous support of my M.Sc. studies and sharing the 

knowledge, and also I must be thankful to all the academic staff at the department of 

Mathematics, University of Sri Jayewardenepura which is my working place, for their 

encouragement and support throughout these three years. 

I must be thankful to the management staff in the faculty record room for providing me 

the necessary data without any hesitation. 

I thank my friends in 2013 batch of M.Sc. program in Financial Mathematics for the 

stimulating discussions, for and for all the fun we have had in the last two years. 

Last but not the least, I would like to thank my family: my parents for giving birth to me 

at the first place and supporting me spiritually throughout my life. 

 

 

M. T. M. Perera 

 

 

 

 



V 
 

ABSTRACT 

 

Timetabling problem is a well-known problem commonly addressed by the researches 

over the decades using different techniques. With the advancement of the technology, the 

research direction has been narrowed to automate timetabling. Graph theoretic approach, 

linear programming, neural networks and artificial intelligence techniques have been 

used in literature.  

This study focuses on university course timetabling problem, which intends to model the 

semester timetable of the Faculty of Applied Sciences at University of Sri 

Jayewardenepura, which currently does not possess an automated timetabling system. 

It has been used an Integer Linear Programming model which attempts to assign group of 

course units to a time period where each group is a result of a graph coloring approach. A 

greedy algorithm has been used to color the vertices of the graph by the use of 

mathematical software. The variables in the model have defined to be binary integer 

variables. Branch and bound method has been used as the solution technique for the 

integer linear program. With the large number of variables and constraints the solution 

technique required large number of iterations. Hence a mathematical software has been 

used to implement the branch and bound method.   Limited number of lecture halls, large 

number of subject combinations and growing number of student registration have made 

the problem very tight which results thousands of variables and constraints to the model. 

The quality of the solution depends on the location of the time period assigned to the set 

of course units. Hence the objective function is defined to optimize the allocation of time 

periods to course units. 

The model results a feasible solution which has reduced the maximum idle time of 

students to three hours and it can be implemented with the lecture halls currently 

available in the faculty of Applied Sciences, University of Sri Jayewardenepura. The 

model is flexible and allows to change the constraints depending on the faculty 

requirements and other factors, and if necessary, construct alternative schedules. 

 

Key words: Course Timetabling, Graph Coloring, Integer Linear Programming 
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