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procedure k-opt LocalSearch(r)
begin
1 Thest := Ty Gbest = 00;
2 repeat
3 T = Thest, g := 0, gin = 00, P := {1,...,n};
4 repeat
5 find a pair of element ¢ and j
with min; jep;,, 8i,; := SwapGain(i, j, );
6 7 := SwapMove(i, j, 7);
7 g =g +0ij;
8 if g < gin then gin := g, Win =7 endif
9 P = P\{i,j}
10 until P = §;
11 if gin < gbest then ghest = gin, Mhest = Win; endif
12 until gin > Goest ;
13 return Tpegt;
end;

B2 QAP X9 % k-opt RFTREE
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thol50, tai256c ? 16 FlEZ V5. ¥7- QAPLIB T, tai256c BEADMEY A X &i2>TWN5. £
Bt ARIEY A AT LICHETLOREMAREL W0ERTT 2. ¥, R#ER CERmORRAR) 2H
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WEMOFE — Bolfg (B0 BAR) OFFHliE 9
BolfR (BEx o B BLAR) OFFRIE

£TOHOMLS HCEZEICE->Ta— REL, R334 1L, gec THRELAT ¥ 303 AL £
COEBRIE, Hewlett-Packard #EDEHEH HP xw4300 Workstation CPU:Pentium4 3.4GHz, 4GB RAM,
08S:Fedora Core 5 ET1T5.
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R AF 110RT. Instance DMRICIZRIRESI4, opt \IXBEM DR RAFE (KFIIBOEMRE) , R
ICEEN TR ORBEAOSEIT LV M () ZRL7. 7z, Best 1310 ERETTH LT BROE
B (%), Avg (ZERITTEBONEMOTHEE (%), Time [ZRFTHRE 1 EHY DOELJNERER ()
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%1 DOEL Y, KLS A Best, Avg CHIOREICENTREZERETLTVS. L, Fabhii
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5.3 BRI O

QAP (ZRIEDBEMES 1D, HAF— MRFTERFEZER LRI, RS EHICINIR L, £ DBREEDG R
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K1 QAP ORVF-—JBEIZHT 2 AFEREDRES

Tnstance KLS TR LB R “HE B EREE DLE

| Name opt TR (s) | Best(%%) | Ave(%) | Time(s est(7%) | Avg(%) [ Time(s) | Best(%) | Avg(%) | Time(s) | Best(%) | Ave(%) | Time(s)
els19 1721 5 0.000 0.000 | < 0.001 0.000 | 0.000] < 0.001 0.0 0.0600 | < 0.001 0.000 0.000 | < 0.001
[chr25a 3706 15 0.000 2.434 | < 0.001 0.000| 4.895 | < 0.001 1.844 4,110 | < 0.001 0.000 3446 | < 0.00
[bur26a | 65426670 20 0.000 ) 0.001 0.000| 0.000 0.001 0.000 0.000 | < 0.001 0.000 | 0.000 | < 0.001
nug30 6124 20 5.000 0.000 0.001 0.000 | 0.056 0.001 0.000 0.033 | < 0.001 0.000 0.101 | < 0.001 |
[kra30a 88900 — 20 0.000 0.000 0.001 0.000 0.101 0.001 0.000 0.000 | < 0.001 0.000 0.000 | < 0.001
[ste36a ~ 9526 30 0.105 | 0.304 0.002 0.252 0.529 0.002 0.294| 0.638 0.001 0252 | 0.835] < 0.001
[tal60a | 7208572 90 1.782 5.144 0.009 2.112 3.423 | K 2.167 2.491 | K 2.442 2.647 0.00.
[tai80a | 13557864 180 _1.603] 1. 0.023 2,055 2181 0.011 1.858 2.034 0.015 5 2.418 0.006 |
tail00a 21125314| 300 1.5628| 1.695 0.046 1.942 2.061 0.022 1.783 1.960 0.032 2.140 2.312 0.011
skol00a 152002 300 0.342 0.476 0.069 0.5617 | 0.6565 0.03 0.470 0.541 0.037 0.626 | 0.696 0.017
[tal60b | 608215064 | 90 0.079 0.167 0.021 ~05, 0.198 | 0.013 0.020 0.121 0.014 0.062 | 0.144 0.008 |
| tai80b 818415043 180 0.166 0.580 | 0.0564 0.234 0.616 0.032| _ 0.089 0.504 0.035 0.264| 0.5 0.019
tail00b | 1185996137 300 0.504| 0.628 0.117 534 0.729 0.067 0.440 0.629 | 0.076 0.259 0.620 0.037 |
[tai150b | 498806643 | 600 ] 1.040| 1.328 0.478 1.050 1.278 0. N 1257 0.300| 1.086| 1.243 0.1
[tholB0 | 8133484 600 658 0.753 0.279 0.679 0.882 0.160 583 0.794 0.161 | 0.868| 0.055 | X
[taizbec 44759294 1200 0.178 0.204 0.668 0.169 | 0.197 0.312 0.118 0.201 0.837 0.217| 0.23 0.381
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Many metaheuristic algorithms are based on local search. One of the most effective local search

algorithms is known to be variable depth search(VDS) for combinatorial optimization problems. In this
paper we present a VDS based local search, called k-opt local search (KLS), for the quadratic assignment
problem (QAP). To show the effectiveness of KLS, we compare the performance of KLS with those
of standard local search algorithms based on 2-opt neighborhood on the benchmark instances of the
QAPLIB. The results indicated that the performance of KLS is superior to those of the standard ones in

many cases.

Keywords: combinatorial optimization; quadratic assignment problem; local search.



