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An Enhanced Simulated Annealing Algorithm
for the Set Covering Problem
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The set covering(SC) problem is the problem of covering all the rows of an
m X n matrix of ones and zeros by a subset of columns with a minimal cost. It
has many practical applications of modeling of real world problems. The SC
problem has been proven to be NP-Complete and many algorithms have been
presented to solve the SC problem. In this paper we present hybrid simulated
annealing(HSA) algorithm based on the Simulated Annealing(SA) for the SC
problem. The HSA is an algorithm which combines SA with 2 crossover operation
in a generic algorithm and a local search method. Qur experimental results show
that the HSA obtains better results than SA does.
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1: procedure SA
2;  begin
3: Get an initial solution x and
an initial temperature T
4 While not stopping-criterion do
5 begin
6: While not inner-loop-criterion do
7 begin
8 Select a neighbor x' of x
9: AE = costlx) - cost(x)
10: #f (AE =0 ) then
11: x — x
12- else if (random{0,1} < P) then
i3 x e X
14: end
15 Reduce temperature T
16;  end
17:  Return x
18: end
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2: begin
3: Get an initial solution x; and
an inicial temperature T
4 While nor stopping-criterion do
5: begin
6: % local searchix;)
7 Select a neighbor x; of x,
8 % — local_searchix,}
9: x — crossowr(x;f, ng)
10: AE = costlx) - cost(x))
11: if (4E <0 or
random[0,1] <exp(—AT‘g) ) then
12: x < 5
13: Reduce temperature T
14: end
15: Rerurn Jrff
16: end
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