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Abstract

This doctoral dissertation comprises six chapters focused on project scheduling within project management, particularly under resource
constraints and precedence relations. Effective project scheduling is crucial for organisational success, especially in a rapidly evolving
business environment. The problem addressed in this dissertation is an extension of the resource-constrained project scheduling problem
where activities should be scheduled considering constrained resources and precedence relations. In this problem, the project network
structure is assumed to be fixed, which doesn't adequately reflect modern project complexities. Therefore, researchers have added
flexibility to project structure by introducing the resource-constrained project scheduling problem with alternative subgraphs, where
project work packages can be implemented in multiple alternative ways. This dissertation addresses the resource-constrained project
scheduling problem with alternative subgraphs with the objective of project duration minimisation by integrating solutions for selection
and scheduling subproblems.

Chapter 2 focuses on developing fast and relatively good solutions for the problem of this dissertation by employing unique priority rules
for each subproblem and ultimately devising constructive heuristics. Additionally, the chapter examines how the selection of appropriate
priority rules can impact the project duration. The results show that using distinct priority rules significantly reduces project duration,
offering valuable insights for project managers in optimising decisions based on project complexity.

Chapter 3 introduces a dynamic learning-based genetic algorithm to enhance the efficiency of solution approaches for the resource-
constrained project scheduling problem with alternative subgraphs. The genetic algorithm of this chapter uses constructive heuristics and
priority rules to create high-quality initial solutions. The best genetic algorithm framework is identified through experimental design and
learning-based local searches, with various restart schemes included to further enhance performance. Based on the results and
experiments, the newly developed dynamic genetic algorithm outperforms other solution methodologies proposed for the problem.

Chapter 4 builds upon Chapters 2 and 3, presenting a novel genetic algorithm that combines various learning-based genetic algorithms
to explore different areas of the solution space. This chapter evaluates existing and new performance measures across a range of the
solutions of the problem. The combined genetic algorithm framework is tuned by analysing the number of schedules needed to be
generated by each genetic algorithm. Lastly, a new threshold-based stopping criterion is introduced that incorporates multiple threshold-
based criteria.

Chapter 5 extends the problem with cost minimisation objective introducing various cost components and cumulative resources. A new
mixed-integer mathematical model, validated using Gurobi, is proposed along with adapted heuristics as the solution approach. The
methodology is tested on both an artificial dataset and empirical case studies, demonstrating practical relevance. The conclusion is that
solution approaches based on time and resources are competitive for low-complexity projects considering time and cost objectives, while
time-based approaches perform best for all projects considering time minimisation.
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