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Procedure Bandwidth-Minimization-OMA(G);
Begin
n=ly |
randomly or with BFS create a permutation of Graph
nodes.
Assign labels as objects to the boundary states of
corresponding actions;
EvalFitness(f);
Iteration=1;
Repeat
Forarandomnodeudo /1<u<n
If B, (u)> g x B, (G)then reward(u); 110< <1
Else penalize(u); //Critical Node
Inc(iteration);
EvalFitness(f);
Until(iteration=Max_iterations or all of objects appear in
states of maximumcertainty);
End Procedure
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Procedure SX1 (LA1, LA2)
Begin
Generate two random numbers rl and r2 between 1 to n
rl = Random *n; r2 = Random *n;
rl = Min(rl, r2); r2 = Max(rl, r2);
fori=rltor2do
j = Action of LA1 where
LA1 .Object(LAL.Action(j)= LA2.0Object(LA2.Action(i)));
Swap(LAL.State(LA1.Action(i),LAL.State(LAL.Action(j));
Swap(LAL.Object(LAL.Action(i)),LAL1.Object(LA2.Action(i)i
)
)))j = Action of LA2 where
LA2 .Object(LA2.Action(j)= LA1.Object(LA1.Action(i)));
Swap(LA2.State(LA2.Action(i), LA2.State(LA2.Action(j));
Swap(LA2.0bject(LAL.Action(i)),LA2.0bject(LA2.Action(i))
0));
end for
End Procedure
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Procedure SX2 (LA, LA,)
Begin
Generate two random numbers rl and r2 between 1 to n
rl = Random *n; r2 = Random *n;
rl = Min(rl, r2); r2 = Max(rl, r2);
fori=rltor2do
if ((BLA, (u)> B, (u)) )) then
j = Action of LA, where
LA,.Object (LA,.Action(j)) = LA;.Object(LA;.Action(i));
Swap(LA,.Object(LA,.Action(i)), LA,.Object (LA,.Action(j)));
end if
else
j = Action of LA; where
LA;.Object(LA;.Action(j)) = LA,.Object(LA,.Action(i));
Swap(LA;.Object(LA;.Action(i)), A1.Object(LA;.Action(j)));
end else
end for
End Procedure
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Procedure Mutation (LA)
Begin

i = Random *n;

Jj = Random *n;

Swap( LA.Object(LA.Action(i)),LA.Object(LA.Action(j)));
End Procedure
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Function STGA(G, @ ﬂ ):Minimum Bandwidth of G;
Begin
Initialization;
lteration=1;
Repeat
For i=1to LA-max-iter do
Action;
Evaluation(« , 5 );

Endfor ;
Select(parentl,parent?);
Crossover;
Mutation;
Replace;
Inc(iteration);
Until(iteration=Max_iterations);
End Function

Function Bandwidth Minimization_Hybrid1(G):Minimum
Bandwidth of G;
Begin
Pop_size = Size of Population;
Create the initial population LA; ... LAy size;
For i=1 to pop_size do
EvalFitness(LA;);
Endfor
Iteration=1;
repeat
NewLA; = NewLA, = LA with minimum Value of
Bandwidth;
fori=2 tondo
Select LA; Select LA;;
if (Random < CrossoverRate) then
Crossover ( LA, LA,);
if (Random < MutationRate) then
Mutation ( LA; ); Mutation (LA, );
NewLA;+; = LA
NewLA;;, =LA, ;
i=i+2;
end for
for i =1 to pop_size do
LA; = NewLA;;

u = Random *n; //n:|V|
If (B, (u) <BxB,(G)) then

Reward(LA; , u);
else
Penalize(LA;, u);
End for
For i=1 to pop_size do
EvalFitness(NewLA;);
Endfor
Merge the new chromosomes with old chromosomes;
Select Fittest chromosomes from chromosomes as the
next generation;
Inc(iteration);
Until(iteration=Max_iterations);
End Function
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