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Chromatic Number Algorithm for Exam Scheduling

Problem
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Abstract

The exam scheduling problem has been classified as nondeterministic polynomial time-complete (NP-
complete) problem because of the polynomial time algorithm to obtain the exact solution has been unknown
yet. Guéret et al. tries to obtain the solution using linear programming with O(m*) time complexity for this
problem. On the other hand, this paper suggests chromatic number algorithm with O(m) time complexity.
The proposed algorithm converts the original data to incompatibility matrix for modules and graph firstly.
Then, this algorithm packs the minimum degree vertex (module) and not adjacent vertex to this vertex into
the bin B, with color ¢ in order to exam within minimum time period and meet the incompatibility
constraints. As a result of experiments, this algorithm reduces the O(m*) of linear programming to O(mn)

time complexity for exam scheduling problem, and gets the same solution with linear programming.
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Table 4. Experimental data

P, Py
Modules Students Modules Students
CSE 101 S01, S02, S03 MO1 A1, A2, A3, A6
CSE 007 | S04, 505, S06 Moz B, D2, B3
CSE 190 S02, S05, S06 Mgé A‘\B“AllBsBA
CSE 310 S07, S08 MO06 A2, A3 51
MO7 Ad,
CSE 009 S09, S10 MO8 B3, BG B7
CSE 540 S01, S03 M09 BS. B7, B8
M10 A1, B1, B4
CSE 006 S02, S04 M1 B3 B7
CSE 012 S01, 05 M12 A3, Ab
P,0l i3l Aleke CNAS 48 2zhs 13 20 A

L
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FRomz Ha 22 deg(009) = deg(310) =0 ©f| thal
¢, = {009,310} Aol HIFHAT 3O R deg(540) =25

ool A deg(006) = deg (007) = deg(190) =2 7} ‘Fo}

0065 G WiIFTTH Wb, ¢, = {540,006} oIt TH3-S.
2, deg(101)=deg(007) =22 ¢ 101< A$H
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deg(012) = deg(190) = 19| Tall, {012,190} 2] ZFAo] &3}
o ¢, = {012}, ¢, = {190} °] ¥FE T}
Modules
Student | CSE | CSE | CSE | CSE | CSE | CSE | CSE | CSE
101 | 607 | 190 | 310 | 009 | 540 | 006 | 012
ST T 107000 17071
S2 1ol 1] 0olo|lol]1]o0
S3 110 lo] oo 1]o0o]o0
S4 ol 1]l o o] olo]|1]o
S5 0 | 1 110l o] o o] 1
6 0 | 1 110 lo] o o] o
S7 olo ol 1]olo]olo
S8 oo ol 1]olo]olo
S9 olo oo 1 ]o]olo
S10 o lololofl1lololo
CSE | CSE | CSE | CSE | CSE | CSE | CSE | CSE
101 | 607 | 190 | 310 | 009 | 540 | 006 | 012
CSET0T [ - [0 1 [0 [0 [ 1
CSE007 [ 0 [ - [ 1 [ 0 [ 0 [0
CSE190 [ 1 [ 1 [ - [0 [ 0 [0
CSEB10 [ 0 [0 [ 0 [ - [ 0 [ 000
CSE009 [ 0 [0 [ 0 [0 [ - [ 000
CSE 540 0 Tol oo -To0T1
CSE 006 1 1T [ 0100 -1T0
CSE 012 1 1T [ 0o 1 o0 [ 1 1 o0l -

C,={009, 310}

101 007

190

C,={540,006}

190
C3={007, 101}
190

€,={012} Cs={190}
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Fig. 2. Optimal assignment of CNA for 7,
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MO8}, ¢y = {M01,M02}, ¢, = {Mm10,M11}°] HIFE o] 47)
AlFAITE B3t 127) naHE AlgE A& 4 At
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Table 5. Compare with results for 7, and P,
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Hybrid {09:00~11:00|11:00~13:00 | Graph coloring | 09:00~11:00 | 11:00~13:00
Day 1| 101,007 | 310, 009 Day 1 190, 009 101, 310
Day 2 | 190, 540 006 Day 2 007 012, 006
Day 3 012 - Day 3 540 -
M1l Mo2

CNA |09:00~11:00{11:00~13:00
Day 1 [ 009, 310 | 540, 006

Day 2 | 007, 101 012
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Day 3 190 -

>
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Graph coloring|  MO1,M02,M09 MG NG Mo, o6, M11] Mo3,Mos
—~ i CNA MOTOEIoADS: | MoaMoBMog | MOTMO2 | MTOM11
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