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Simulated Annealing

Algorithm for the

Traveling Salesman

Problem
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“Simulated Annealing’ l

a heuristic searc appfoach

* a move is made to any neighboring solution
with equal or lower cost

» if the neighbor increases the cost by A >0,
then the move is accepted with probability
Placcept A} =¢ /T where T is the current
"temperature” of the system

* the system is "cooled” according to some

“cooling schedule”
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As the sysiem “cools”, the probability of accepiing an
increase (of 25] decreases:
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Best Tour: 1 2 3 11 9 10 8 7 6 5§ 4 12 1, with length 321
CPU time for simnulated annealing: 123.35 seconds
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Simulated Annealing

Simulated annealing is similar to Lin’s

k—-exchange algorithm, except that an exchange
that results in an increase in the tour length

is accepted with a positive probability.

(This probability is varies inversely with

the magnitude of the increase, and for a given
increase, decreases as the algorithm progresses. .

©Dennis Bricker, U. of lowa, 1997

After each iteration, the temperature is reduced,
gccording (o & “cooling schedule”
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Temperature vs. lteration
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Simulated Annealing (starting with random tour)

Temperature will decrease from 36.067 to 2.171
Cooling parameter beta is 0.002163955657

9 /11347 /28105 12

117 + 4238105 12 9
Improvement: 44

4711 /238105 12
Improvement: -~

2117 4+ 38 105 12
Improvement: 6
347112 /8 105 12
Improvement: ~20
125108 2 11 7 4 3 ¢
Improvement: 9
93471128 105 12 ¢
Improvement: ~22

/743 /1128105 12
Improvement: 26

== = R

[= - M- - - - - -
I S e e s

Inprovement: 17

@

Tour length vs. Iteration *

Tour # 1 is 1 ¢

Length: 685

Tour # 2 is 1 /

Length: 693

Tour # 3 is 1 /

Length: 687

Tour # 4 is 1 ¢

Length: 707

Tour # 5 is 1 /

Length: 698

Tour # 6 is 1 /

Length: 720

Tour # 7 is 1 9

Length: 694

Tour # 8 is 1

Length: 677
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