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Improving the Integral Basis Method in Application
to the Quadratic Assignment Problem

YUUSUKE KOUNOIKE," YUJI SHINANO' and TETSUYA FUJIE!

The Integral Basis Method is a new exact method for solving the integer linear program-
ming problem (ILP), which is proposed by Haus, Koppe and Weismantel. In this paper, we
propose some improving techniques for the Integral Basis Method, and show their appication
to the Quadratic Assignment Problem (QAP). The constraints of QAP have several remark-
able characteristics. One of our proposals is to use these characteristics for relaxation. Our
computational experiments show that these improvement techniques work quite effectively in
reducing the number of iterations for all of the 17 instances and in reducing the computation
time for 11 instances. These techniques could be effectively applicable also in general ILP.
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procedure Integral Basis_Method
INPUT: ¢y, Fn
OUTPUT: “optimal”
or “not optimal: t is better”
begin
S =8
while true do begin
select v¥ € {v € S:¢e v < 0};
if no such v* exists then return “op-
timal”;
if v¥ € Fn then

return “not optimal: v* is better”;

S:=18S(Fs);
S:=9"
end;
end

0 1 Integral Basis Method 0000000
Fig.1 Algorithm for Integral Basis Method.
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Table 1 Computing time (sec.)

00 | n| 00O 000 |gywopt|GLPK
nugh | 5 0.01 0.0 1.36 0.0
nugb | 6 0.06 0.03(223.38 1.0
nug? | 7 1.01 0.29 - 5.0
nug8 | 8| 41.90 22.92 - 71.0
nug9 | 9(2928.22| 1196.14 *
nugl0|10 - 35099.8 — *
taiba | 5 0.0 0.0 2.66 0.0
taiba | 6 0.09 0.11(111.78 0.0
tai7a | 7 1.03 0.88 - 3.0
tai8a | 8| 33.51 12.73 - 48.0
tai9a | 9[2608.09| 1453.58 1122.0
esc8a | 8 58.44 6.16 — 4.0
esc8b | 8| 96.61 188.86 - 7.0
esc8c | 8 78.53 137.48 - 9.0
esc8d | 8| 71.06 84.25 - 3.0
esc8e | 8| 91.53| 114.27 - 3.0
esc8f | 8 67.78 82.72 - 3.0

02 Ogoooosooooooo

Table 2 The number of iterations and size of S.

oooo SooooD

0o ooo ooo ooo ooo
nugb 162 7 117 56
nug6 684 51 715 389
nug7 3489 111 5033 1501
nug8 23834 496 40282 15813
nug9 176556 1196 | 362798 36798
nuglO - 1871 — | 665073
taiba 147 31 120 133
taiba 637 118 717 729
tai7a 3216 168 5037 2523
tai8a 19815 219 40318 9402
tai9a 157660 1851 | 362876 | 132359
esc8a 33237 5701 30232 21371
esc8b 34561 3727 39230 45828
esc8c 30302 2537 40228 42940
esc8d 31465 2967 39953 39907
esc8e 38220 4221 37708 38539
esc8f 31465 2967 39953 39907
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