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Introduction to Physical Optimization
Algorithms

Simulated Annealing

Metropolis Criterion:

[ exp (-,{A—%) if AH >0
W(o — 1) =4 B

\ 1 otherwise

Threshold Accepting

1 if AH<Th
Wl — 1) =
0O otherwise



Traveling Salesman Problem

Famous benchmark: PCB442

N-2
H(o) = D(c(N—-1),0(0))+ Z D(o(3),0(i+1))

1=0
(1)
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Searching for Backbones

Aim:

e Finding common structures in all
solutions

e Reducing the complexity of the problem

e Saving calculation time and
retrieving better results



Simple example:

4 solutions:

O 912345 6 7 8
O 3 2145¢6 789
O 97 6548123

O 45673832109

Backbone set:

4 5 o6 7




Coding:
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New tour:

0O—-1 2-3 4-5 6-6

New 7 x 7 distance matrix:
D(0,1) = D(0,9)

D(2,3) D(1,2) + D(2,3)
D(0,6) D(0,8)



New solutions:

0—-1 2-3 6-6 4-5
1-0 4-5 2-3 6-6
0O—-1 6-6 3—-2 5—-4
1-0 4-5 6-6 3—-2

Decoded new solutions:

O 912384567
904567123 8

O 983 21765 4

9 04567 383 21




mean energy

# nodes in distance matrix

Results

Improvement
52600 :
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s p=16 ——
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51800 | | p=4 |
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50800 - - -
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89 Backbones
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1 Superbackbone with 369 nodes
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41 single nodes

16 Blinkers
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Applications to other problems
Vehicle Routing Problem

TSP — MTSP — VRP

A-n80-k10

L —1
HE@) = £ £ DGD,0l+1,0)
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