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A Heuristic Algorithm for Set Covering Problem

CHEN Duan-Bing HUANG Wen-Qi
(School of Computer Science, Huazhong University of Science and Technology, Wuhan 430074)

Abstract The set/covering problem is a fundamental combinatorial problem in operations research, It is usually de-
scribed as the problem of covering the rows of this m-row, n-column, 0-1 matrix (a; ).x. by a subset of the columns at
minimal cost. This problem has many practice applications such as airline crew scheduling, circuit design, vehicle rou-
ting, etc. For solving this problem, many algorithms such as genetic algorithm, simulated annealing, ant colony algo-
rithm and artificial neural network algorithm have been proposed. Based on the greedy algorithm, a heuristic algorithm
for set covering problem is proposed according to wisdom and experience of human being in this paper. The main idea
of the algorithm is that remove some columns from a solution randomly and add some new columns by greedy strategy.
45 instances provided by Beasley are tested by the produced algorithm, the average gap between the best solution and
the optimal solution is 0. 44%4 and 33 instances of them are achieved optimal solutions. Experimental results demon-
strate that the algorithm proposed in this paper is efficient for solving the set covering problem.

Keywords Set covering problem, Heuristic algorithm, Greedy strategy, Random off-trap
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SCP4.1 200 1000 429 438 0.11 430 8.80 429 1.28
SCP4.2 200 1000 512 556 0.12 514 8.60 512 0.94
SCP4.3 200 1000 516 559 0.13 519 11.30 516 0.74
SCP 4.4 200 1000 494 514 0.06 498 18.30 494 4.49
SCP4.5 200 1000 512 536 0.16 514 8.20 512 6.94
SCP4.6 200 1000 560 588 0.12 564 8.60 560 093
SCP4.7 200 1000 430 457 0.07 434 8.00 432 2.44
SCP4.8 200 1000 492 530 0.10 493 8.60 492 1.15
SCP4.9 200 1000 641 697 0.08 648 13.00 645 22.44
SCP4.10 200 1000 514 533 . 0.08 516 13.10 514 0.56
SCP5.1 200 2000 253 273 0.10 258 16.20 253 3.27
SCP5.2 200 2000 302 329 0.14 307 14.90 302 4.92
SCP5.3 200 2000 226 234 0.09 228 10.20 226 7.62
SCP5.4 200 2000 242 254 0.06 244 10.40 242 1.16
SCPS5.5 200 2000 211 224 0.07 212 13.30 212 9.38
SCP 5.6 200 2000 213 230 0.10 214 15.40 213 1.96
SCP5.7 200 2000 293 315 0.10 295 18.00 293 3.00
SCP5.8 200 2000 288 311 0.17 290 16.00 288 1.41
SCP5.9 200 2000 279 294 0.11 280 14.90 279 1.36
SCP5.10 200 2000 265 278 0.15 267 13.10 265 2.51
SCP6.1 200 1000 138 150 0.13 140 5.80 138 18.01
SCP6.2 200 1000 146 169 0.13 147 4.80 146 88.67
SCP6.3 200 1000 145 157 0.13 146 4.50 145 2.53
SCP6.4 200 1000 131 136 0.11 131 5.00 131 1.36
SCP 6.5 200 1000 161 188 0.10 162 5.00 161 8.88
SCPA.1 300 3000 253 268 0.18 255 48.30 254 150.15
SCPA.2 300 3000 252 270 0.22 253 33.80 252 8.82
SCPA.3 300 3000 232 251 0.22 234 33.60 233 41.06
SCPA4 300 3000 234 262 0.19 236 38.80 234 25.02
SCPA.5 300 3000 236 251 0.19 238 37.90 237 35.91
SCPB.1 300 . 3000 69 76 0.13 69 28.20 69 9.54
SCPB.2 300 3000 76 85 0.19 76 26.50 76 0.66
SCPB.3 300 3000 80 87 0.13 80 31.10 80 1.61
SCPB.4 300 3000 79 85 0.17 79 40.80 79 2.64 -
SCPB.5 300 3000 72 76 0.14 72 31.10 72 13.78
SCPC.1 400 4000 . 227 246 0.27 230 72.90 227 41.59
SCPC.2 400 4000 219 233 0.35 220 69.20 219 41.76
SCPC.3 400 4000 243 - 259 0.34 247 100.60 244 132.66
SCPC.4 400 4000 219 246 0.32 220 77.20 219 17.02
SCPC.5 400 4000 215 224 0.32 216 75.60 216 110.35
SCPD.1 400 4000 60 68 0.20 60 45.10 61 226.65
SCPD.2 400 4000 66 72 0.26 66 74.70 68 138.74
SCPD.3 400 4000 72 79 0.26 72 84.70 74 332.88
SCPD.4 400 4000 62 65 0.25 62 65.10 62 0.41
SCPD.5 400 4000 61 71 0.21 61 76.70 64 234.26
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SCP 4 5.38 0.57 0,10
SCP 5 5. 93 0. 88 0. 04
SCP 6 10. 66 0. 69 0. 00
SCP A 7.92 0.75 0.25
SCP B 8.78 0. 00 0.00
SCP C 7.57 0.87 0.18
SCP D 10. 68 0. 00 2.48

£ 8.13 0. 54 0. 44
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