dadd) bl acill 4 S 1A ) 4y geml
République Algérienne Démocratique et Populaire
sl Cdl L}LJ\ f.‘J"ﬂ‘ 5,1
Ministere de l’Enseignerflent Supérieur et de la Recherche Scientifique

1945 (le 8 UV p3eM Lall eyl
Ecole Supérieure en Informatique
8 Mai 1945 Sidi Bel Abbes

R U P

o ESI: 0%9,.

Sidi-Bel-Abbés
f In
m B

A1 e el e jaalt
Ly (g b

MEMOIRE

En vue de 'obtention du diplome de Master
Filiere: Informatique
Spécialité: Systéme d’information et Web (SIW)

Theme

A COMPARATIVE ANALYSIS OF OPERATIONAL RESEARCH AND
METAHEURISTIC APPROACHES TO UNIVERSITY COURSE
TIMETABLING PROBLEMS

Présenté par:
Mahmoudi Mohammed Hani

Soutenu le : 07 Octobre 2024 devant le jury composé de :
Dr. MAHAMMED Nadir Président
Dr. BEKKOUCHE Mohamed Examinateur
Dr. AWAD Samir Encadreur

Dr. BENATIA Mohamed Amin  Encadreur

Année Universitaire : 2023-2024



ABSTRACT

The University Course Timetabling Problem (UCTP) is a critical challenge in educa-
tional resource management, involving the complex task of assigning courses, students,
faculty, and resources to specific time slots while satisfying numerous constraints. As
educational institutions grow in complexity, with increasing student numbers and di-
verse course offerings, the need for efficient timetabling solutions becomes paramount.
This thesis provides a comprehensive analysis of UCTP, examining its components,
constraints, and evaluation metrics. The study focuses on two main solution ap-
proaches: Operational Research (OR) based techniques and Single-Solution Metaheuris-
tics. Specifically, it investigates graph coloring, integer linear programming, mixed in-
teger linear programming, and simulated annealing methods. Through a comparative
analysis, the research highlights the strengths, weaknesses, and applicability of each ap-
proach. The findings reveal that while exact methods like integer programming provide
optimal solutions for small to medium-sized problems, metaheuristics like simulated
annealing offer better scalability for large, real-world instances. However, consistent
enhancements are not always achieved across all scenarios. This work contributes to
the ongoing dialogue on optimizing educational resource allocation in higher education.
It emphasizes the need for continued research to address the challenges associated with
UCTP and to develop robust techniques that can adapt to different environments and
conditions. The thesis concludes by identifying current trends and suggesting future
research directions, including the exploration of hybrid approaches and the integration
of machine learning techniques.
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