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Hybrid Bat Algorithm for Solving a P-Median Problem

Wang Tingting, Zhang Huizhen

(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Based on the mathematical model and specific features of a P-median problem, the subtraction
operator between the location and the location of bats, the addition operator between the velocity and
location as well as the feasible function were redefined. The idea of crossover in genetic algorithm was
introduced in order to perform a local search on the current solution and a hybrid bat algorithm (HBA)
was proposed for the problem. By some tests on the P-median problem and comparisons with other

algorithms, the computational results show that the hybrid bat algorithm is feasible and efficient for
solving P-median problems.

Keywords: P-median problem; bat algorithm; feasible function; crossover
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% 1 OR-Library EfIiE{T4R
Tab.1 Operating results of the examples from OR-Library

gl ENGCR SIS Gapl% CPU {1470 [Hl/s
E4 (m, p) Al it GA NDPSO HBA GA  NDPSO HBA NDPSO HBA
pmed1 (100,5) 5819 5819 5819 5819 0 0 0 0.56 10.407
pmed2 (100, 10) 4093 4105 4099 4093 0293 0.147 0 21.60 35.425
pmed3 (100, 10) 4250 4254 4250 4250  0.094 0 0 2.02 33.300
pmed4 (100,20) 3034 3063 3034 3034 0.956 0 0 11.84 23.267
pmed5 (100,33) 1355 1392 1356.5 1355 2.731 0.111 0 33.79 83.100
pmed6 (200,5) 7824 7824 7824 7824 0 0 0 137 21.205
pmed7 (200, 10) 5631 5642 5631 5631  0.195 0 0 18.72 75.837
pmed8 (200, 20) 4445 4565 4445 4445 2700 0 0 21.06 44.709
pmed9 (200,40) 2734 2871 27405 2734 5011 0.238 0 119.44 114.975
pmed10 (200,67) 1255 1364 1256.5 1255  8.685 0.120 0 105.80 892.650
pmed11 (300, 5) 7696 7702 7696 7696  0.078 0 0 2.04 35.846
pmed12 (300, 10) 6 634 6 683 6 634 6634  0.739 0 0 5.13 121.260
pmed13 (300, 30) 4374 4555 4374 4374 4138 0 0 4293 919.253
pmed14 (300, 60) 2968 3151 29729 2968  6.166 0.165 0 144.05 343.853
pmed15 (300, 100) 1729 1858 1733.7 1730 7.461 0.272 0.058 150.24 1 685.085
pmed16 (400, 5) 8162 8162 8162 8162 0 0 0 6.36 58.613
pmed17 (400, 10) 6 999 7037 7000.2 6999  0.543 0.017 0 57.98 213.733
pmed18 (400, 40) 4809 4944 48175 4809  2.807 0.177 0 150.48 930.483
pmed19 (400, 80) 2845 3020 2863.7 2846 6.151 0.657 0.035 158.84  3683.183
pmed20 (400, 133) 1789 1982 1 805.4 1789  10.788 0.917 0 293.66  3691.753
pmed21 (500, 5) 9138 9192 9138 9138  0.591 0 0 424 81.148
pmed22 (500, 10) 8579 8 653 8579 8579  0.863 0 0 33.00 269.001
pmed23 (500, 50) 4619 4797 4650.6 4619  3.854 0.684 0 155.87 3 148.572
pmed24 (500, 100) 2961 3155 2989.6 2965  6.552 0.966  0.135 39475 3648983
pmed25 (500, 167) 1828 2028 18453 1835  10.941 0.946 0383 727.81 3783.171
pmed26 (600, 5) 9917 9917 9917 9917 0 0 0 20.79 96.876
pmed27 (600, 10) 8307 8343 8307.9 8307  0.433 0.011 0 74.44 200.144
pmed28 (600, 60) 4498 4636 45396 4499 3.068 0.925 0.022 260.62  3589.889
pmed29 (600, 120) 3033 3253 3062 3044 7.254 0.956  0.363 708.85  3814.693
pmed30 (600, 200) 1989 2231 2007.5 2002 12.167 0930  0.654 197230  3813.389
pmed31 (700,5) 10 086 10 086 10 086.1 10 086 0 0.001 0 53.87 154.176
pmed32 (700, 10) 9297 9394 9297.4 9297  1.043 0.004 0 77.96 463.450
pmed33 (700,70) 4700 4910 4744 4700  4.468 0.936 0 45127 3638058
pmed34 (700, 140) 3013 3250 3042.2 3025 7.866 0.969 0398  1303.58  3662.543
pmed35 (800, 5) 10 400 10 400 10 400 10 400 0 0 0 25.38 194.359
pmed36 (800, 10) 9934 9980 99455 9934 0.463 0.116 0 113.79 625.870
pmed37 (800, 80) 5057 5317 5104.7 5062  5.141 0.943 0.099 948.08 3 634.414
pmed38 (900, 5) 11 060 11 060 11 060 11 060 0 0 0 29.19 185.163
pmed39 (900, 10) 9423 9471 9423 9423 0.509 0 0 111.10 774.579
pmed40 (900,90) 5128 5358 51778 5140  4.485 0.971 0234  1393.01  3747.834
FHE 55353 5635.6 55458 5537 3231 0.304 0.06 2552 1 313.606
3100 } 1830 :
sl |
% 3 040 5 & 1790 f
i by ) :
& 3020 i 1770
m 3 000 i - 1
2980 e R
2960 . . . . . . ! 1730 Tt
0 50 100 150 200 250 300 350 200 600 1000 1400 1800
B f7AtEl/s B frAtEl/s
1 HBA k& pmed14 B IEKE 2 HBA kf# pmedl15 IR MLERE

Fig.1 Optimal iterative graph of pmed14 solved by HBA Fig.2 Optimal iterative graph of pmed15 solved by HBA
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