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Abstract

Cellular Learning Automata (CLA) which is obtained by combining cellular automata and learning automata is a
mathematical model for dynamical complex systems that like cellular automata consists of a large number of simple
components. These simple components, which have learning capability, act together to produce complicated behavioral
patterns. CLA-EC which is introduced recently is a model which is obtained by combining CLA model and the evolutionary
model. It has been shown that synchronous CLA-EC outperforms CLA and Genetic algorithms in solving optimization
problems. The speed and accuracy of CLA-EC in solving optimization problems is very much dependent on the values
chosen for its parameters. Inappropriate selection of values for the parameters may lead to slow convergence or tapping in
local minima. In this paper, cooperative CLA-EC (CCLA-EC) as a solution to this problem has been suggested. In a
CCLA-EC there are several CLA-EC cooperating to solve a particular problem. Using CCLA-EC results in higher speed of
convergence and also avoiding local minima. To show the superiority of CCLA-EC over CLA-EC, optimization problems
Dejong Functions, P-Peaks and zero one knapsack are solved.

Keywords: Cellular Learning Automata, Learning Automata, CLA-EC, Cooperative CLA-EC, Evolutionary Algorithm,
Optimization.
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Initialize.
While not done do
t=t+1
For each cell i1 in both CLA-EC. and CLA-ECy do
in parallel
Generate new genome
Evaluate new genome
IT f(new genome)> f(old genome) then
Accept new genome
End if
Select Se cells from neighbor
Generate the reinforcement signal vector
Update LAs
If (t MOD N) = O then
Exchange the genome of cell i in CLA-EC_
And CLA-ECy
End parallel for
End while
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