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1 ( : A-n60-k9 , n=60,
Capacity =100,L2 =1 408)
=9, =1 39%4(
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1 1
Table 1 The particular result of problem 1
\% V.L v.C V. R
1 0 87 1,19,20,60,39,53,34 42,1
2 198 87 143,49,37,2,1
3 162 92 1,51,40,27,18,38,58,28 ,1
4 123 97 1,15,48,24 59,25 ,3,35,1
5 230 93 1,44 57,13,52,10,33,1

6 129 100 1,36,56,16,9,14,30,8,1

7 | 18 1,23,11 55,6 46,1
8 | 17 1,7,29 45,50 31,54 32,1
9 | 108 1,17,21,4,12 5,22 41 47 26 1
2 ( :B-n66-k9 , n=66,
Capadity = 100,L2 = 1 374)
=9, =1 349(
=1.8%).

2 2
Table 2 The particuar result of problem 2

\% V.L vV.C V. R

1 168 98 151,29,7345.8,1

204 20 1,10,37,25,13,50,1
104 100 1,56,12,58,39,24,19,1
1,46,32,14,57,23,44,35 52,1

46 9%

2

3

4 115 100
5 1,2,18,21,54,55,53,42,1
6

147 97 1,31,62,38,26,49,63,17 48,1

7 251 94 | 1,3359415,6,61,2,4,3040,15,1
8 169 %8 1,20,36,60,65 64 ,47 27 11 ,1
9 145 88 1,34,9,66,6,28 43,1
3 ( ‘Pn20-k2, n=20,
Capadity = 160, L2 = 220)
=2, =217(
=1.4%).
3 3

Table 3 The particuar result of problem 3

\Y V.L vV.C V. R

1 89 155 1,7,3,8,10,17,15,6,20,1

2 128 155 1211,49,18,19,4,13,16,125,1

4 ( :P-n22-k8, n=22,
Capacity =3 000, L2 = 603)
=9, =600 (
=0.5%).
4 4
Table 4 The particular result of problem 4
\Y V.L | V.C V. R
1 22 2400 115,171
2 43 2200 1,13,16,1
3 56 2500 114121
4 89 2900 1119451
5 62 2500 1,20,1
6 76 2 600 1,106,1
7 70 1700 118,221
8 109 3 000 1,7238,1
9 73 2700 119,211
5 ( :B-n51-k7, n=>51,
Capacity =100,L2=1 032)
=8, =1 019(

=1.3%).
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Table 5 The particular result of problem 5 L1 L2 bl
vilivilve v R 3 A-n64k9 1473 1402 0.051
24 A-n65-k9 1185 1174 0.009
1 u 22 1191
%5 A-n69-k9 1220 1168 0.045
2 | 14 88 1,7,8,15,29,27 44 1 2% A-rBO-k10 1838 1764 0.042
3 | 12 | 100 1.9,13,33,33,32,28.42,1 2 B-n3l-k5 677 672 0.007
28 B-n34k5 788 788 0.000
4 | 13 % 1,40,30,14,435,12 .1
29 B-n35-k5 962 955 0.007
5 | 148 72 1,36,4,20,34 49,1 20 B-n38-k6 819 805 0.017
6 | 141 ® 1,24 46 48 31,25 23 47 26 1 a B-n39-k5 566 i 0.031
2 B-n41-k6 836 829 0.008
7 | 135 100 1,22.45,21,2,10 50,16 51,1
3 B-n43-k6 748 742 0.008
8 122 91 16,37,41,17,3,39,35,11,18,1 4 B-nd4-k7 940 909 0.034
) 35 B-1d5-k5 763 751 0.016
( 6 36 B-1d5-k6 735 678 0.084
g 37 B-n50-k7 759 741 0.024
Teble 6 The computationd resit 38 B-n50-k8 1346 1313 0.025
39 B-n52-K7 758 747 0.015
L1 L2 bl
40 B-nS6-k7 730 707 0.033
1 A-n32K5 806 784 0.028
41 B-n57-k7 1155 1153 0.002
2 A-N33K5 682 661 0.032
2 B-n57-k9 1636 1598 0.024
3 A-n33k6 743 742 0.001
43 B-n63-k10 1565 1537 0.018
4 A-n34K5 797 778 0.024
44 B-n64-k9 906 861 0.052
5 A-n36-k5 808 799 0.011
45 B-n67-k10 1089 1033 0.054
6 A-1B7-K5 731 669 0.093
46 B-n68-k9 1311 1304 0.005
7 A-1B7-k6 966 9 0.018
47 B-n78-k10 1276 1266 0.008
8 A-n33-k5 750 730 0.027
48 Enl0l-k14 1157 1077 0.074
9 A-N3HK5 858 822 0.044
49 Enl01-k8 889 817 0.088
10 A3 k6 855 81 0.029 50 En22kd 376 375 0.003
n A-TALK7 962 a7 0.027 51 En23k3 569 569 0.000
12 A-nd5-k6 968 4 0.025
13 A-PA5-K7 1208 1146 0.054
14 A-d6-k7 970 914 0.061
15 A-nd8-k7 1117 1073 0.041
CDA ,
16 A-n53k7 1057 1010 0.047
17 A-nBAK7 122 1167 0.047
18 A-n55-k9 1088 1073 0.014
, VRP TSP
19 A-P61-k9 1098 104 0.062
DOMST NP CDA ,
20 A-n62-k8 1352 1290 0.048 , VRP
21 A-n63-k10 1379 1315 0.049 ’ DA
2 A-n63k9 1698 1634 0.039
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Competitive decision algorithm and its application to vehicle routing problem

NING Ai-bing, MA Liang
ollege of Management , Universty of Shanghai for Science and Techwuiogy , Shainghai 200093 , China

Abstract : Through andysng the mechianism of naturd conpetitions and the principle of decison, and based on the
characterigtics that conpetition builds cptimisation and the result of conpetition hinges on decison, this pgper pro
poses a new agorithm —Conpetitive decidon agorithm, to lve combinatorial optimization problems. A genera
node for conpetitive decidon dgorithmis provided. And acoording to this nodel , a conpetitive decison agorithm
for slving vehicle routing problem , which is awell-known NP-hard problem and i s very inportant in practical trans
port logdics, is developed. By udng the new agorithm , we lved sme CVRP ingances and conpared these ol u
tions with the bes-kmown lutions. Computational results on benchmark problems show that this gpproach is
promisng in good performances and ome olutions of the CVRP ingances are better than the begt ol utions pubr
lished.

Key wor ds: conpetitive decidon dgorithm; conpetitive force function ; decison function ; vehicle routing problem



