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An Algorithm based on Cellular Learning Automata for
Solving Maximum Cut Problem in Graph

M. Enayatzare M. R. Meybodi

Computer Engineering and Information Technology Department
Amirkabir University of Technology
Tehran Iran
, enayatzare @cic.aut.ac.ir mmeybodi@aut.ac.ir

Abstract: The Maximum cut problem has applications in many fields including VLSI circuit design and
statistical physics. Maximum cut is to partitioning the vertex set of graph into two disjoint part so that the
number (or weight) of edges joining vertices in different parts as large as possible. Maximum cut is known
to be NP-Complete and therefore many approximation algorithms are reported for solving this problem. In
this paper, we proposed an algorithm for solving this problem using cellular learning automata is
proposed. In order to study the performance of the proposed algorithm computer simulations have been
conducted and the results are compared with the results obtained for Sehni, Geomens, Combinatorial and
Genetic algorithms and two existing algorithms based on cellular learning automata. The results of
comparison show the superiority of the proposed algorithm over the existing algorithms.
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Algorithm CLA-3
Input: Graph G(V,E)
Output: the size of the Max-Cut
Begin
Find the maximum matching in input graph using 1-factorization algorithm for complete graphs
Construct an irregular CLA for input graph
Repeat
For all cells do in parallel
Select an action
SN <— the number of neighbors that have not changed their actions and their actions is equal to the
action of the cell
DN <— the number of neighbors that have not changed their actions and their actions is not equal to
the action of the cell
If (cell is saturated by maximum matching and its matched neighboring cell is an original cell)
If (cell’s action is equal to the action of its matched neighboring cell)
If (cell’s degree is less than the degree of its matched neighboring cell)
Penalize the cell’s action
Else // cell’s degree is greater than the degree of its matched neighboring cell
If(SN>DN)
Penalize the cell’s action
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Else
Reward the cell’s action
End if
End if
Else // cell’s action is equal to the action of its matched neighboring cell
If(SN>DN)
Penalize the cell’s action
Else
Reward the cell’s action
End if
End if
Else // cell is not saturated by maximum matching or its matched neighboring cell is an auxiliary
cell
If (SN>DN)
Penalize the cell’s action
Else
Reward the cell’s action
End if
End if
Until Actions of all cells are rewarded
Return the size of the Max Cut
End
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