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Modeling a Course Scheduling Problem
Involving Multiple Courses at the Same Time
and Multiple Instructors in one Course
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ABSTRACT

The course scheding problem is a timetabling problem, which is computationally difficult
and known to be NP-complete. In the course scheduling problem, the aim is to find feasible
time slots for a number of courses that require limited resources, such as available classrooms,
and follow some established policies such as instructors' preferences. However, every school
has its own special objectives and constraints, especially in terms of academic policies or
practical rules. Therefore, it is impossible to establish a general course scheduling model that is
applicable for all educational institutions. However, there are some general restrictions which

should be satisfied in every course scheduling problem.

The objective of this study is to obtain a timetable of courses-instructors-classrooms-times
over a week period, optimizing instructors' preferences and satisfying a set of constraints of
various types. We propose a binary integer wodel that is not only suitable for general
restrictions such as each course assigned to only one classroom and time slot, but also for the
following two specific cases: (1) Multiple courses at the same time - a special set with multiple
courses should be taught at the same time, (2) Multiple instructors per course - a course

associated with multiple instructors is to be scheduled.

The proposed model is applied to the case of a university department with 70 courses, 26
instructors, 12 classrooms and 60 time slots. The corresponding mathematical program with
19577 binary variables and 3047 constraints is built using the AMPL modeling language and
solved in the cloud using the free NEOS server within 0.25 second. Empirical results show that
the optimel timetable of the proposed model is reasonable for clerks as well as feasible for
practice. The mathematical modeling quickly provides a satisfied solution, whereas traditional
manual scheduling usually takes a lot of manpower and time, especially when the data are

frequently changed.
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