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Procedure DFS_Initial()
Begin
nodel = Random Number Between 1 to Number of nodes in Graph
Initial_Cycle(1) = nodel
Fori=2Ton
find_flag = False
For j=1 To Edge_Count
If There is a Edge in Graph that Contains nodel in one side And
The other side of This Edge is not Exist in Initial_Cycle Then
Node2= Node in the other side of this Edge
Initial_Cycle(i) = node2
nodel = node2
find_flag = True
Exit For j
End If
Next j
If Not find_flag Then
node2 = Random Number Between 1 to Graph nodes
number that not Exist in Initial Cycle
Initial_Cycle(i) = node2
nodel = node2
End If
Next i
End Procedure
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Procedure Mutation (LA )

Begin
i =Random *n;
j =Random *n;

Swap( LA.Action( i ).Object , LA.Action( j ).Object );
End Procedure
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Procedure Crossover (LA1,LA2)
Begin
Generate two random numbers rl and r2 between 1 to n=IVgl
rl = Random *n;
12 = Random *n;
rl =Min (rl, 12);
12 = Max (rl, r2);
Fori=rl tor2 do
If (Edge_Count( LA1) > Edge_Count;( LA2) ) Then
j = Action of LA2 Where
LA2.Action (j).Object == LA1.Action (i).Object;
Swap (LA2.Action (i).Object, LA2.Action (j).Object) ;
Else
j = Action of LA1 Where
LAl.Action (j) .Object == LA2.Action( i ).Object;
Swap (LA1.Action (i).Object, LA1.Action (j).Object);
End if
End For
End Procedure
// Edge_Count;(LAy) = Number of Edges that connect Vertex in Action i
to the Vertices in Action i-1 and Action i+1 in Learning Automata
Number k
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Procedure Reward( LA, u)
Begin
If (LA.Action(u).State-1) mod N <> 0 then
Dec (LA.Action(u).State);
End if
End Procedure
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Function HCP_Solver(Edges of Graph)
Sequence_of_Vertices_in_Hamiltonian_Cycle
Begin

P = Size of Population;
Create the Initial Population LA, ... LAp;
Copy Initial Population to OldPop;
OldPop.EvaluateFitness();
While( Not Terminate Condition ) Do
Fori=1ToP-1Do
Parent1=Select (OldPop); Parent2=Select(OldPop);
If (Random < CrossoverRate) Then
Crossover ( Parentl, Parent2 );//Crossover Operator
Creates Child1 & Child2
End If
If (Random < MutationRate) Then
Mutation ( Child1 ); Mutation ( Child2 );
Child1.EvaluateFitness(); Child2.EvaluateFitness();
NewPop.LA; =childl; NewPop.LA;,;=Child2; i=i+2;
End If
End For
Fori=1ToP Do
u = Random(1 to Vertex Count of Graph) ;
If (Edge_Count ((NewPop.LA,) = 2) Then
Reward(NewPop.LA; , u );
Else If (Edge_Count ,(NewPop.LA;) =0 OR 1)
Penalize(NewPop.LA; , u);
End If
End For
NewPop.EvaluateFitness();
Copy NewPop to OldPop with Applying Elitism;
End While
End Function
//Edge_Count,(NewPop.LA;)=Sum of Edges Count exists between Vertices in
Action u and u+1 and Vertices in Action u and u-1 inside i'th LA in the New
population;
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Procedure Penalize( LA ,u)
Begin
If (LA.Action(u).State) Mod N <> 0 Then
Inc(LA.Action(u).State);
Else
MaxEdgeCount=0 ;
For U =1 To Vgl Do
Create new Automata LA’ from LA by
swapping Objects on u and U;
If Edge_Count(Specified by LA") > MaxEdgeCount Then
MaxEdgeCount = Edge_Count (Specified by LA");
BestNode = U;
End If
End For
LA.Action(BestNode).State=
LA.Action(BestNode).ActionNumber*N;
Swap(LA.Action(u).State, LA.Action (BestNode).State);
End Else
End Procedure
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