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A Distributed Algorithm for Tra,veling,Salesman Problem Using
Abstraction Generated by a Clustering Technique

Kiyotaka ATSUMI, Seizaburo NITTSUMA and Shohei FURUSAWA

Department of Systems Engineering, Shizuoka Uni{rersity

Abstract: . )

We will apply recursively divide and conquer strategy to large size oombinatorié.l optimization problem
like Traveling Salesman Problem. This paper describe an algorithm not lising divide and conquer strategy
for Traveling Salesman Problem. This algorithm based on inductive strategy. In other words: (1) We
build the simplest problem from original problem, and solve the simplest problem. (2) We approach step
by step to original problem by building and solving the kth problém using k — 1th problem. This paper
show experimentally this algorithm’s performance on a sequential computer and a parallel computer.

Keywords:

Abstraction, Inductive Algorithm, Pa,ra.llel/Dlstnbuted Processmg, Traveling Salesman Problem, Clus-
tering.
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Instance | Size || Instance | Size || Instance | Size
di198 198 || ul060 1060 || vinl748 | 1748
1in318 318 || pcb1173 | 1173 || rl1889 1889
fi417 417 || d1291 1291 || u2152 2152
pcb442 442 || r11323 1323 || pr2392 2392
uj74 574 {| 11400 1400 || pcb3038 | 3038
p654 654 || ul432 1432 || 3795 3795
rat783 783 || 11577 1577 || fnl4461 4461
pr1002 1002 || d1655 1655 || r15934 5934
£2TFArEYMD
Instance Size || Instance Size
pla7397 7397 || 415112 15112
r111849 11849 || 418512 18512
usal3509 | 13509 || pla33810 | 33810
brd14051 | 14051 pla85900 | 85900
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# 3 BRHEICBITABEDLE
Instance (1) (2) (3) || Instance (1) (2) (3) || Instance (1) 2 (3)
d198 19.42 | 10.78 | 4.78 || pcb1173 | 20.67 | 12.99 | 14.80 || u2152 | 22.02 | 12.80 | 18.53
1in318 9.95 | 879 | 802 | d1201 | 25.17 | 15.85 | 19.09 || pr2392 | 14.03 | 14.38 | 12.75
417 27.62 | 12.02 | .7.66 || r11323 | 26.06 | 10.36 | 23.97 || pcb3038 | 17.09:| 11.63 | 12.97
pcbd42 | 14.17 | 11.01 | 13.77 || Ai1400 | 18.93 | 12.07 | 6.50 || A3795 | 30.94 | 16.86 | 19.28
u574 1212 | 11.35 | 7.02 || ul432 | 16.58 | 8.07 | 10.29 || fnl4461 | 16.79 | 11.36 | 9.84
p654 | 37.24 | 16.74 | 10.31 || 1577 | 29.05 | 10.49 | 15.76 || r15934 | 24.19 | 12.48 | 32.57
rat783 | 11.86 | 10.59 | 11.18 || d1655 | 19.73 | 13.04 | 16.45 :
pri002 | 12.16 [ 11.76 | 8.08 || vm1748 | 19.19 | 13.12 | 9.91 4
ul060 | 13.55 | 10.75 | 7.29 | rl1889 | 22.05 | 12.16 | 28.42 || Avarage | 20.02 | 14.10 | 13.00
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R4 WHEHBEIRBTIBE

Number of Slaves Number of Slaves

Instance 1 2 3 4 || Instance 1 2 3 4
d198 4.78 | 443 | 4.69 | 4.68 || r11889 15.70 | 29.65 | 28.56 | 17.14
1in318 8.02 | 8.09 | 809, 8.04 | u2152 18.53 | 18.14 | 18.25 | 18.05
1417 7.66 7.26 7.88 7.18 || pr2392 12.75 | 13.04 | 16.19 | 13.04
pcb442 | 13.77 | 13.22 | 14.28 | 13.92 || pcb3038 | 12.97 | 13.59 | 14.47 | 14.02
us74 7.02 7.56 7.73 8.00 || 13795 19.28 | 19.38 | 19.23 | 19.42
p654 10.31 | 10.30 | 10.47 | 11.27 || fnl4461 9.84 | 10.08 | 10.63 9.37
rat783 11.18 | 12.99 | 12.72 | 13.39 || rl5934 27.90 | 31.34} 35.15 | 31.09
prl002 8.08 1 858 | 831 9.09 || pla7397 | 11.68 | 12.17 | 12.90 | 12.72
ul060 7.29 7.17 7.64 7.49 |i ri11849 24.09 | 30.04 | 23.14 | 33.86
pcb1173 | 14.89 | 15.03 15.9 | 15.97 || usal3509 | 10.95 | 19.78 | 19.79 | 11.78
d1291 19.09 | 20.29 | 20.68 | 19.69 || brd14051 | 18.00 | 10.18 | 10.57 | 11.18
ri1323 23.97 | 17.57 | 25.14 | 18.80 || d15112 10.86 | 11.30 | 11.25 | 11.42
11400 6.50 6.48 | 6.67 6.52 || d18512 13.63 | 10.71 | 13.93 | 14.34
1ul432 10.29 | 11.15 | 11.99 | 12.06 || pla33810 | 16.65 | 18.79 | 17.24 | 18.98
11577 15.76 | 15.22 | 14.96 | 15.02 || pla85900 | 15.93 | 14.69 | 16.61 | 17.14
d1655 16.45 | 17.15 | 16.44 | 16.48

vm1748 9.91 | 10.94 | 10.45 | 11.51 || Avarage | 13.55 | 14.26 | 14.75 | 14.15
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