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Solving 2-way graph partitioning problem using genetic algorithm
based on Latin hypercube sampling
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Abstract: The 2-way graph partitioning problem is a typical NP-hard combination optimization, and is significantly
applied to many fields of science and engineering. Recently, many intelligent optimization methods including the traditional
genetic algorithm(GA) are employed to solve this problem, but the result is not effective as we desired. Based on the ideal
density model, we redesign the crossover operation in GA by using the Latin hypercube sampling, and combined the result
with the local search strategy of the 2-way graph partitioning problem; thus, presenting a new genetic algorithm based on
Latin hypercube sampling for solving the 2-way graph partitioning problem. Comparison of simulation results in solving
the 2-way graph partitioning problem with this new GA, the simple GA and the good point GA shows that this new method
has superiority in speed, accuracy and precision.
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2.1 Bt 4k 4555 (Chromosome code)
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Table 1 Example data

TS T
PRI RUMEE
Queen55 25 160 64  16(12)

David 87 406 4.67 82(1)
Miles250 128 387 3.02 16(0)

[F TP =% ik (g K|

Queenl10_10 100 1470 147  35(27)
Queenl3_13 169 3328 18.03 48(36)
Queenl5_15 225 5180 23.02 56(42)

A2 IMEAE ke AR
Table 2 Experimental result of GA, GGA and LGA

i) 785 $¥: Best Ave o Ave Gen

GA 60 63.02 291 459
Queen5.5 GGA 60 60.12 0.84 1252
LGA 60 60 0 0.12

GA 84 9247 489 14649
David GGA 83 90.83 4.63 56.81
LGA 82 87.03 3.02 23.94

GA 5 3344 891 135.02
Miles250 GGA 8 46.26 13.18 66.01
LGA 4 871 295 1484

GA 495 51593 22.87 150.71
Queenl10_10 GGA 515 515.70 225 52.02
LGA 495 495 0 13.16

GA 1170 1277.3 43.25 174.17
Queen13_13 GGA 1266 1367.4 37.1 131.12
LGA 1092 1092.3 1.71  8.63

GA 1950 2066.9 52.67 174.9
Queenl5_15 GGA 2166 2265.2 29.51 123.75
LGA 1680 1686.9 13.82 15.17

HA 5k S 500 FEAR UL max_pop=100; %
M B pe = 0.9, pn = 0.05; ik KikAQ
E: max_gen=200. HIEPEN REr = 1 —
(%)\max(\Vﬂ,\Vz\)—n/m’ n = 10, M@max(|V4],|Va|) —
n/2) < 5w = 0, T Wu = 1, Ak %t 1L 5k
() B AL, R B A b AR 540 7 5] — S HLAs bk AT
HEEE1007K vH 5, Al 3R 45 2R 1000038 4T K A3
() B L fiR (i A Best); 100VK3E 4T T A3 H P-4 G
hAve); 10071847 SKAF (R AR HE 22 (id K o); 1004
AT TR OB SN E ) T S4B (X 4 Ave Gen).
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