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Abstract

The facility location problem is one of the traditional optimization problems. In this paper, we
deal with the single source capacitated facility location problem (SSCFLP) and it is known as
an NP-hard problem. Thus, it seems to be natural to use a heuristic approach such as
evolutionary algorithms for solving the SSCFLP. This paper introduces a new efficient
evolutionary algorithm for the SSCFLP. The proposed algorithm is devised by incorporating a
general adaptive link adjustment evolutionary algorithm and three heuristic local search
methods. Finally we compare the proposed algorithm with the previous algorithms and show
the proposed algorithm finds optimum solutions at almost all middle size test instances and very
stable solutions at larger size test instances.
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Julstrom's EA[7] The proposed algorithm
e Best Hits Best Mean Time
Inst. m n +%[7] i Mean+% Sta(%) 19, 9% 9% Sta(%) o
cap61 16 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0
cap62 16 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0
cap63 16 50 0.01 0.004 0.004 0.000 100 0.000 0.000 0.000 0
capb4 16 50 0.05 0.722 0.722 0.000 100 0.000 0.000 0.000 1.1
cap71 16 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.6
cap72 16 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.2
cap73 16 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.1
cap74 16 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.1
cap91 25 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 3.6
cap92 25 50 0.00 0.278 0.286 0.023 100 0.000 0.000 0.000 0.3
cap93 25 50 0.22 0.462 0.462 0.000 100 0.000 0.000 0.000 0.6
cap94 25 50 0.21 0.482 0.485 0.013 100 0.000 0.000 0.000 0.6
capl01l 25 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.3
cap102 25 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.3
capl03 25 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.5
capl04 25 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 0.0
capi121 50 50 0.00 0.000 0.108 0.093 100 0.000 0.000 0.000 1.5
capl22 50 50 0.00 0.279 0.286 0.021 100 0.000 0.000 0.000 2.6
cap123 50 50 0.19 0.331 0.331 0.000 100 0.000 0.000 0.000 0.8
cap124 50 50 0.00 0.482 0.485 0.001 100 0.000 0.000 0.000 1.2
cap131 50 50 0.00 0.000 0.043 0.054 80 0.000 0.043 0.101 43.8
cap132 50 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 1.5
cap133 50 50 0.00 0.000 0.033 0.053 100 0.000 0.000 0.000 1.8
cap134 50 50 0.00 0.000 0.000 0.000 100 0.000 0.000 0.000 1.2
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Time
(s)
697.6
814
248.2
871
508.8
784.6
831.8
540.4
721.6
915.8
738.6
718.4

Std(%)
0.150
0.079
0.000
0.000
0.449
0.303
0.075
0.374
0.428
0.182
0.127
0.207
0.197

+%
0.291
0.093
0.000
0.003
2.160
0.459
0.354
0.987
0.913
0.141
0.357
0.176
0.495

The proposed algorithm
Mean

Best
+%
0.074
0.056
0.000
0.003
1.824
0.118
0.287
0.596
0.364
0.036
0.349
0.033
0.311

Std(%)
0.514
0.246
0.933
1.147
0.957
0.728
0.499
0.410
0.607
0.243
0.230
0.203
0.559

Julstrom's EA[7]
Mean+%
0.521
0.549
1.104
0.423
1.231
1.268
1.203
1.059
0.832
0.205
0.392
0.196
0.748

Best
+%
0.063
0.064
0.000
0.002
0.193
0.268
0.366
0.565
0.063
0.001
0.042
0.001
0.135

C&C
+%l7]
0.28
0.12
0.29
0.00
0.01
2.87
2.04
0.47
0.70
0.65
1.15
0.09
0.725

Lower bound
19,240,822.45
18,438,046.54
17,765,201.95
17,160,439.01
13,656,379.58
13,361,927.45
13,198,556.43
13,082,516.50
11,646,596.97
11,570,340.29
11,518,743.74
11,505,767.39
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