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A Simulated Annealing Approach Using Random
Compound Move for Sequential Partitions Problem

TaAicHI KAJit and AZzuMA OHUCHItH

This paper presents an approach based on simulated annealing algorithm for finding a mini-
mum cost partition of the nodes of a directed acyclic graph into subsets of a given size, subject
to the constraint that the precedence relationship are satisfied. The simulated annealing al-
gorithm imposes different randomized search and acceptance criteria on local search method
in order to escape poor quality local minima. The method generally can obtain solutions ar-
bitrarily close to an optimum. But a standard simulated annealing approach can’t find good
solutions for this problem, because the problem is complex multiple partitioning problems in
which the number of subsets and the number of nodes in each subset are unsettled. For this
problem, we use appropriate data structure for this method, and develop effective neighbour-
hood structure and new acceptance criterion. And, we assess the effectiveness of the developed
algorithm. The results show that this algorithm outperform the algorithm using tabu search
in solution quality and computational time. It is effective in obtaining near-optimal solution
to this problem. The running time of the procedure is proportional to the number of nodes
in the graph.
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end;
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Procedure simulated annealing
begin
&7 A —Z(tmp,stoptmp,r.phi,tau)
DEERET 2, ;
x = initial solution; x*:=x;
while tmp > stoptmp do begin
for i:=1 to r do begin
x' = RandMultiN (x) ;
x" = RandMultiN (x')
x"i=dp(x") |
if f(x'"") < f(x*) then x* = x""";
x=x"";
end;
tmp = tmp x phi,
FI=rF X tan,
end;
best solution := x*;
end;
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Fig.5 An alogorithm based on simulated annealing.
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Table 1 Computational result for various strategies.
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Table 2 Effect and running time by increasing number of

nodes.
100 200 300 400 500

Annealing | 2623 | 5741 | 9145 | 12051 | 16468
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time (sec) 53 117 176 243 317
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Fig.8 Number of nodes vs. computing times.
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