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Abstract

Various techmques have been applied to solve the maximal covering problem Tabu
search is also one of them But, existing researches were lacking of the synthetic analysis
and the effot for performance improvement about neighborhood search techniques such as
hill-climbing search and simulated annealing including tabu  search. In this  paper, 1
introduce the way to improve performance of neighborhood search techniques through
various experiments and analyses. Basically, all neighborhood search algorithms use the
k-exchange neighborhood generation method And I analyzed how the performance of each
algorithm changes according to various parameter settings.  Experimental results have
shown that simple hill-climbing search and simulated annealing can produce better results
than any other techniques. And 1 confirmed that simple hill-climbing search can produce
similar results as simulated annealing unlike general case.
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Algorithm Hill_Qlimbing_Search
Q + Set of feasible solutions.
X+ curent salution.
Cost : Chedtive function.
X&) : Neighoorhood of x € Q.
Begin
Start with an initial solution x € &
Loop
Find the best solution x+ € R
If Costles) > Costlx) Then return x
Else x = x+
End Loop
End Begin

T2l 2. olEe=y| EM ama|E
Fig 2. Hill-climbing search algorithm
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Algorithm Simulated_Annesling_Search

Besix: Best solution

t Current temperatura.

Schectie(t): Annealing schedule function.
Begin

Inttialize

Start with an intial sdution x € &

Besix = x

While stopping condition is not met Do

Cenerate & neighbor solution x= € R(x)

AE=Costlxs-Costlx)
If AE < 0 Then
X = ¢
If Costlex) < CostBestx) Then
Besix = x+
Else
__AE
If (Rand < € t)Thenx:x*
t = Scheatile(l)
End While
return Besix
End Begin

T2 3 ASHOEE ol deiE
Fig 3. Smulated annealing algorithm
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Algorithm Tabu Search
Bestx : Best solution.
T : Tabu list.
Begin
Start with an initial solution x € &
Initialize tabu list
While stopping condttion is not met Do
Find the best solution x+ € R
{move x to x« is not in T)
X =
Update T
If Costles) < Cost{Bestx) Then
Besix = x+
End While
refurn Besix
End Begin

O 4 EfE B g |E
Fig 4. Tabu search algorithm
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Algorithm k—exchange Hill_Climbing_Search
Begin
Start with an intial sdution x € &
While stopping condition is not met Do
Generate neighborhood sets of x ¢
S, S, .y S C R
Find the best soltion v € & U S U . U &
If Costlx+) < Costlx) Then
X = ¢
End While
return x
End Begin

J2 5 MOPE gfst oieo=y| EM gmas
Fig 5. Hill-climbing search algorithm for MCP
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Table 5 Experimental results of neighborhood search algorithms
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MCP814 138 9 134 9
MCPE34 98 62 96 58
MCP520 76 5 84 58
MCP453 142 128 14 124
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MCP312 38 16 4 18
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