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Abstract

Purpose: This paper presents a new two-phase method for solving the curriculum-based university course timetabling
problem. A new metaheuristic approach is used in both phases of the new present method.

Methodology: A feasible, high-quality solution is computed in the first phase of the new method. To this end, the hard
constraints relating to the periods are considered, and a solution is computed that satisfies these hard constraints. In the
next step, a new method is introduced for assigning rooms to courses, after which a feasible solution is calculated based
on the solution that satisfies the petiod's hard constraints. In the second phase, several new neighbourhood functions are
used to improve the quality of computed feasible solutions. While the fitness function of the first phase is based on the
violation of hard constraints, the fitness function of the second phase is based on the penalty of the feasible solution.

Findings: The numerical results indicate that the required computing time increases with the size of instances, and the al-
gorithm tends to converge towards the optimal solution after a few minutes.

Originality/Value: The presented algorithm enables us to deal with extensive university course timetabling problems in
practice. Moreover, it provides us with an efficient way to obtain feasible solutions to such real-world instances and try to

improve their quality.
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Algorithm 1- Finding a feasible solution that meets the strict time constraints.
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Algorithm 2- Class assignment for the answer that meets the strict time constraints.
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Algorithm 3- Exchange of time periods of two sessions s: and s.
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Algorithm 4- exchanging classes of two sessions s: and sa.
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Algorithm 5- Trying to reduce the fine.
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Table 1- Numerical results of the first stage and the second stage.

a3 10 ado ). ado b penl t #grs #1trs #lcrs n
5403(14%) 5490(12%) 5631(10%) 6243 4.15 5 20 120 1
9771(23%) 9886(23%) 10057(21%) 12730 17.53 9 57 210 2

11232(27%) 11560(25%) 12212(20%) 15306 47.73 11 57 278 3
15303(26%) 15314(26%) 15632(25%) 20588 74.18 13 60 384 4
16539(31%) 16701(30%) 17506(26%) 23833 158.43 15 61 430 5
19435(26%) 19766(25%) 20518(22%) 26340 178.32 16 62 490 6
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Figure 1- Time chart according to the number of courses.

ol Oley ¢ mg s slas 2ol b csliy JS.'LJ'\ &S ebolen a0 LA 1) wgyd shad o 3 3lo ) S 1o ged ¢ JS.J-
Ay S o 4B AWVAIY glne lo3de 51y uss FA0 L (S35 foliws ol el (53lgatiy o200580) 0l oo iy oo
Wl 1 GEIEFY s @ YAY 51 s s 3l 55 Jegl ety ol allons 5L s aly sy 3105 2158l 0 s Jo 0l
Jo ole el ansls (2ol s ¥ 4 ¥Y e 51 s slaas B a5 Il s canl axdls 215l a3b AY/YO Goplbila > ol

ool @235 21531 436 VAUA soilbiley L

Vo33 allad (0530 & Sl a2 2alS lAEs alis Lo 3ad dy Copud a2 SalS s g lie
Falaan o
AR ¥
Yo
¥aolaan
A\K)
Y& v a
\X-]
Yaleas
Yo
PR A
VY \ K YYA TAY ¥y Fa. AR AR YYA YA¥Y A ¥a.u
B 56 e B il oy e o Biis Ve g o 0253 10 ey .@A@Wﬁ» B aids 03 day o W aids o5l dos

9930 SO A Cound dog y2> (g5 3oy g jludio (gl - STl
Figure 2- Comparison of the amount and percentage of reduction of penalty in relation to the number of courses.
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Figure 3- Ratio of penalty reduction to problem solving time.
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