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Abstract

Undirected Rural Postman Problem(URPP) is a problem that finds a shortest tour traversing the
given arcs at least once in a given network. The URPP is one of the basic network problems used
in solving the various real-world problems. And it is known as NP-Complete. URPP is an
arc-oriented problem that the direction of a tour in an arc has to be considered. Hence, in URPP,
it is difficult to use the algorithm for Traveling Salesman Problem (TSP), which is a node-oriented
problem, directly. This paper proposes the decoding algorithm using graph transformation in the
genetic algorithm for URPP. That is, you can find the entire tour traversing without considering

the direction of arcs by transforming the arc-oriented graph into the node-oriented graph. This
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paper compares the performances of the proposed algorithm with an existing algorithm. In the
simulation results, the proposed algorithm obtained better than the existing algorithm
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Fig. 1. Solution of URPP
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(1) Begin

(2)  Initidlize population;

(3)  Evdluate population;

(4)  While not maxgeneration

5) Select chromosomes for next population;

©®) Crossover and Mutation;
(7) Evaluate population;
(8)  end while

(9) end Begin
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Fig. 2. Genetic Algorithm
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Fig. 3. URPP Graph
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# 1. URPP 2}2€ H|g
Table 1. URPP Tour Costs
=5 Vi | 14 Pop Size (200) Pop Size (500)
0.6 0.7 0.8 0.6 0.7 0.8
1 50 63 12 192 188 188 188 188 188
2 50 63 12 197 192 196 192 197 197
3 50 63 12 137 130 130 135 130 130
4 50 100 20 147 151 147 149 161 148
5 50 100 20 166 168 170 166 169 17
6 50 100 20 166 156 161 167 175 161
7 75 94 18 250 271 263 272 261 262
8 75 94 18 231 209 215 215 228 215
9 75 94 18 302 304 290 290 292 290
10 75 150 30 300 312 290 290 292 308
2. 7IZ Lnt dio igo] 2f9E HI Hlw
Table 2. Comparison the proposed algorithm with the existing algorithm
- Wl el 1 Pop Size (200) Pop Size (500)
7|EL HoktE 7B HoHtH
1 50 63 12 188 188 188 188
2 50 63 12 200 192 197 192
3 50 63 12 130 130 142 130
4 50 100 20 146 147 146 148
5 50 100 20 179 166 168 166
6 50 100 20 156 156 160 161
7 75 94 18 260 250 253 261
8 75 94 18 209 209 209 215
9 75 94 18 303 290 290 290
10 75 150 30 294 290 284 290
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