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Using Distributed Learning Automata to Find Minimum
Spanning Tree in Stochastic Graph

J. Akbari M. R. Meybodi
Computer Engineering Department Computer Engineering Department
Islamic Azad University Amirkabir University of Technology
Arak Iran Tehran Iran

Abstract: In this paper an algorithm based on distributed learning automata for finding minimum spanning
tree in a stochastic graph when the weight density functions for the edges of the graph is unknown is propped.
The proposed algorithm with the aid of distributed learning automata tries to find the minimum spanning tree
with minimum number of sampling from the edges of the stochastic graph. Using simulation it has been shown
that with proper selection of parameters of the distributed learning automata, the propped algorithm is able to
find the minimum spanning tree with high propobability. As the algorithm proceeds, the process of sampling
from the graph is concentrated on the edges of the minimum spanning tree with minimum expected cost. To
evaluate the proposed algorithm, the number of sampling taken by the proposed algorithm is compared with the
number of sampling needed by the standard sampling method. The result of comparison shows the efficiency of
the proposed algorithm in terms of the number of samplings.

Keywords: Stochastic Graph, Minimal Spanning Tree, Larning Atomata, Dstributed Learning Automata
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Algorithm : Stochastic Minimal Spanning Tree Problem

Input: Stochastic Graph G =<V ,E,F >

Output: The Minimal Spanning Tree;
Assumptions:

Let Tk be the dynamic threshold at stage K ;
Letz; be ith spanning tree;

Let Lz, bethe length of 7, ;

begin Algorithm
Repeat
Let K be the stage number and initially set to 0;

Let v, be the first node;

while ( the number of selected edges are less than (’V‘ —1) orv, #Vv,)do
Node v selects one of its edges, according to its action probability vector, which connects it to node Vi
Add edge (v, ,vj) to the set of selected edges;

Add cost of edge (vi ,vj ) to the cost of minimal spanning tree;
Update action probability vectors such that the formation of a cycle be impossible;

Set v, to Vi

end while
if (Lz;is less than T, ) then
Reward the selected action of automata;
eIISDGenaIize the selected action of automata;
end if
Increment stage number K ;
_ (k _1)Tk—1 + L(Ti)
- k
Until (probability of selecting spanning tree 7; are greater than a pre specified threshold or stage number k are greater than

Compute Tk as average cost of traversed spanning trees T,

another pre specified threshold );
End Algorithm;
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