
UNIVERSITI TEKNOLOGI MARA 

 

TECHNICAL REPORT  
 

 

AN INTEGER LINEAR PROGRAMMING APPROACH TO A 

UNIVERSITY COURSE TIMETABLING PROBLEM 

                  
 

 

ASMA ADLINA BINTI ARIFFIN      (2018276616) 

SYALINA BINTI SULAIMAN             (2019415696) 

 

 

 

 

 

 

 

 
 

 

Report submitted in partial fulfillment of the requirement 

for the degree of 

Bachelor of Science (Hons.) (Mathematics) 

Faculty of Computer and Mathematical Sciences 

 

 

 

 

 
 

 

 

AUGUST 2022 



 ii 

ACKNOWLEDGEMENTS 

 

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL 

 

Firstly, we thank Allah SWT for allowing this technical report to be completed 

successfully, which was one of the requirements for a successful evaluation in our 

coursework. He gives us the courage and the information we need to complete this technical 

report and the strength to persevere in the face of adversity.  

Next, Dr. Nurul Liyana Binti Abdul Aziz, our supervisor, has been a constant source of 

encouragement and patience in helping us completing this report. She explained this report 

in a way that helped us better understand it. We could not have completed this report 

without her assistance.  

Finally, we'd like to express our gratitude to our parents for their unwavering support and 

encouragement throughout this report. Our friends who helped us to complete this report 

are also thanked. Without the help of the people mentioned above, we would have face 

many difficulties while doing this report. 

 

 



 iii 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ............................................................................................. ii 

TABLE OF CONTENTS ................................................................................................ iii 

LIST OF TABLES ............................................................................................................ v 

LIST OF FIGURES ......................................................................................................... vi 

ABSTRACT ..................................................................................................................... vii 

CHAPTER 1 ...................................................................................................................... 1 

INTRODUCTION ............................................................................................................. 1 

1.1 Background of Study .............................................................................................. 1 

1.2 Problem Statement .................................................................................................. 3 

1.3 Objectives of Study ................................................................................................. 3 

1.4 Scope and Limitation .............................................................................................. 3 

1.5 Significant of Study ................................................................................................ 4 

1.6 Definition and Terms .............................................................................................. 4 

CHAPTER 2 ...................................................................................................................... 6 

BACKGROUND THEORY AND LITERATURE REVIEW ...................................... 6 

2.1 Educational Timetabling ......................................................................................... 6 

2.2 Types of Educational Timetabling .......................................................................... 7 

2.2.1 Course Timetabling ............................................................................................. 7 

2.2.2 Examination Timetabling .................................................................................... 8 

2.2.3 High School Timetabling .................................................................................... 9 

2.3 University Course Timetabling Problem (UCTP) .................................................. 9 

2.4 Methods on Solving UCTP ................................................................................... 11 

2.4.1 Genetic Algorithm (GA) ................................................................................... 12 

2.4.2 Particle Swarm Optimization (PSO) ................................................................. 13 

2.4.3 Simulated Annealing (SA) ................................................................................ 13 

2.4.4 Graph Coloring ................................................................................................. 14 

2.4.5 Artificial Intelligence (AI) ................................................................................ 15 

2.4.6 Integer Linear Programming (ILP) ................................................................... 17 

2.5 Conclusion of Literature Review .......................................................................... 18 



 iv 

CHAPTER 3 .................................................................................................................... 19 

METHODOLOGY AND IMPLEMENTATION ......................................................... 19 

3.1 Definition of the Problem ..................................................................................... 19 

3.2 Construction of the Model .................................................................................... 19 

3.3 Solution of the Model ........................................................................................... 21 

3.4 Flow Chart of the Study ........................................................................................ 28 

3.5 Data Collection ..................................................................................................... 29 

CHAPTER 4 .................................................................................................................... 34 

RESULTS AND DISCUSSION ..................................................................................... 34 

4.1 Results and Discussions ........................................................................................ 34 

4.2 Model Verification ................................................................................................ 36 

CHAPTER 5 .................................................................................................................... 39 

CONCLUSIONS AND RECOMMENDATIONS ........................................................ 39 

5.1 Conclusions ........................................................................................................... 39 

5.2 Recommendations ................................................................................................. 40 

REFERENCES ................................................................................................................ 41 

APPENDIX ...................................................................................................................... 46 

 

 

 

 

 

 

 



 vii 

ABSTRACT  

 

In this study, the problem of university course timetabling in a Mathematics Department in 

Faculty of Computer and Mathematical Sciences of UiTM Seremban was addressed. 

Integer Linear Programming (ILP) was used to solve the problem of allocating lecturers, 

student groups, and class meetings to defined timeslots, typically a week, while satisfying 

a variety of problem-specific constraints. University Course Timetabling Problem (UCTP) 

is tough to address due to the scale of the challenges and various severe hard and soft 

constraints. The timetabling process must be done for each semester often, which is an 

exhausting and time-consuming task. The allocation of events in timeslots and class 

meetings is performed by the UCTP process using the list of hard and soft limitations 

supplied in one semester, so that no conflict is generated in such allocations. In the UCTP, 

the hard constraints should not be breached under any conditions; the soft constraints, 

likewise, should not be violated as much as possible. Over the years, numerous approaches 

have been offered to address UCTP. The purpose of the study is to model the UCTP as an 

ILP problem; likewise, the model will then be solved using the Excel Solver.  

 

 

 

 

 

 

 

 

 

 

 

 

 


	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3
	CHAPTER 4
	CHAPTER 5
	REFERENCES



