Modern intelligent IT
Lab 3 (08.04.2016)
Akira Imada
Student — Anton Lipovtsev
TASK: Traveling Salesperson Problem (TSP)

TSP with 25 cities of a fixed location

1. Assume 15 cities as shown in the next page (start from Z and return to
Z).

2. Calcurate distance matrix (25x25).

3. Apply GA and evolve chromosomes to be the tours of minimum length.
4. Also show (5) the graph of fitness vs generation. (6) The minimum tour
in the 1st, two intermediate, and the final generation.
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Distance matrix

A E C o E F G E I [ K L EREST

A o
E 1 o
C 2 1 o
o 3 2 1 o
E 4 3 2 1 o
F 1 1,414314 2,735058 3,18137E 4,123106 o
G 1,4143714 1 1,414714 2,738058 3,18227E 1 o
E 2,236058  1,414214 1) 1,414714 2,73505E8 2 1 o
I 3,162278 2,238058 1,414214 1) 1,414314 3 2 1 o
[ 4,173106 3,16227F 2,73605E 1,414214 1 4 3 2 1 o
K 2 3,73805E 3,E2E437 3805551 4,472138 1 1,414314 2,738058 3,18237E 4,123106 o
L 2,23805E 2 2,73605E 2,EZE427 3805551 14143714 1 1,414214 2,738058 3,18227E 1 o
EREST  2,BZE4Z7 2,23808E 2| 2,235058 2,EZE42T 2,I3805E 1,414214 1) 1,414714 2,735058 z 1 o
M 3,805551 2,E2E427 2,230 2 2,23805F 3,16227F 2,738D5E 1,414214 1) 1,414214 3 2 1
K 4,472138 3,805551 2,E28427 2,23805E 2 4,173106 3,16227F 2,23805E 1,414214 1 4 3 2
o 3 3,162278 3,805551 4,747841 = 2 3,73805E 7,EZBA3T 3805551 4472138 1) 1,414214 2,73506E
P 3,16227E 3 3,16227F 3805551 4,242841 2,73S05E 2 2,23805E 2,EZB427 3805551 1414214 1) 1,414214
a 3,805551 3,18227E 3 3,18227F 3805551 2,EZBA27 2,I3S05E 2 2,23505E 2,EZBA2T 2,73505E 1,414214 1
R 4,247841 3805551 3,16227E 3 3,16227F 3,805551 2,EZB42T 2,73S05E 2 2,23805E 3,16227F 2,73805E 1414214
= S 4,247841 3,80S551 3,18227EF 3 4,472138 3805551 2,EZBA2T 2,73SD5E 2 4,173108 3,18227F 273806
T 4 4,173106 4472136 = 5,E58ES4 3 3,16237F 3805551 4,242841 = 2 2,73805E 2,EZBAIT
u 4,173106 4| 4,173106 4,472136 = 3182278 3 3,16237F 3,E05551 4,242841 2, 73S05E 2 2,73808E
W 4,472136 4,123106 4 4,173108 4,47213& 3805551 3,18227E 3 3,18227F 3805551 2,EZBAZT 2,I73S05E z
b S 4,472136 4,123106 4 4,173108 4,247841 3805551 3162178 3 3,16227F 3,805551 2,EZBA2T 273806
¥ =, 558654 5| 4,472136 4,123106 4 £ 4,247841 3805551 3,18227E 3 4,472138 3,E05551 2,EIEAIT
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o

1 o

2 1 o
2,236068 | 3,162278 | 4,123106 o
1,414214 | 2,23506E | 3,16227E 1 o

1) 1,414214  2,236068 2 1 0
1,414214 1) 1,414214 3 i 1 0
2,236068 | 1,414214 1 4 3 2 1 o
2528427 3,505551 4472136 1| 1,414214 | 2 2360658 3,162275| 4,123106 o
2,236068 2,EZEAZT 3605551 1414714 1 1,414714 2 3350EE 3,16227E 1 o

2 2,238068  2,B2B427| 2,2365058 1,414214 1) 1,414214 2,235055 2 1
2,23806E 2 2,23806E 3,16227E 2,23605E 1,414714 1 1,414714 E 2 1
2528427 2,235065 2 4,123106 3,162275| 2,235058 | 1,414214 1 4 3 i



Graph of fitness vs generation
Fitness vs Generation
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15t generation (distance 52, 25)
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2nd generation (intermediate) (distance 39,43)
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3rd generation (intermediate) (distance 29,54)
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4t generation (intermediate) (distance 28,22)



5t generation (final) (distance 25,41)
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