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function main

tic

clc

clear all

close all

np=45;% tedad jameat avalie
fid = fopen(’pmed35.txt’, ’r’);
fidd = fopen(’f22wpmmut35.txt’, *w’);
n=fscanf(fid, *%f’,1)
Edges=fscanf(fid, ’%f’,1)
pmed=fscanf(fid, *%f’,1)
K=0.1*n

k1=K;

L=(n*20)/10

itration=1
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nl10=n/10;
for i=1:n10
w(i)=-1;
end
nl0=nl10+1;
for i=n10:n
w()=1;
end
W,
for q=1:Edges
i=fscanf(fid, *%f”,1);
j=fscanf(fid, *%f",1);
adjacent(i,j)=fscanf(fid, *%f,1);
end
for i=1:n
for j=1:n
if (adjacent(i,j)==0 i=j)
adjacent(i,j)=inf;
end
end
end
adjacent;
distance=floyd(adjacent);
for i=1:n
wa(i)=i;
end

wsort,wsorta
=sorting(w,wa);
leafs=leaf(adjacent);
s=zeros(n,n,np);
fitnes=zeros(1,np);
s=initial;
q=0;
for g=1:np
fitnes(q)=fitness1(s(:,:,q));
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end
fitnes
fprintf(fidd, *The initial population=");
fprintf(fidd, *%6.1f’, fitnes);
minf=min(fitnes)
it=1;
while (itration<=100 it<=20)
parentl=zeros(n,n);
parent2=zeros(n,n);
fparent1=0;
fparent2=0;

parentl,fparentl
=bestfit(fitnes);
nparent2=randi(np);
fparent2=fitnes(nparent2);
parent2=s(:,:,nparent2);
child1=zeros(n,n);
child2=zeros(n,n);

childl,child2
=crossover(parent1,parent2);
fitnesch1=fitness1(childl);
fitnesch2=fitness1(child2);,
s=replace(child1,fitneschl,s,fitnes);
s=replace(child2,fitnesch2,s,fitnes);
q=0;
for g=1:np
fitnes(q)=fitness1(s(:,:,q));
end
fitnes;
S;
nchildm=randi(np);
fchildm=fitnes(nchildm);
childm=s(:,:,nchildm);
childmnew=motation(childm);

fchildmnew=fitness1(childmnew);
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s=replace(childmnew,fchildmnew,s, fitnes);
q=0;

for g=1:np
fitnes(q)=fitness1(s(:,:,q));
end

minfit=min(fitnes);

if minfit==minf

it=it+1;

elseif minfit<minf
minf=minfit;

it=1;

end

1=itration

minfit

fprintf(fidd,’%d ’, 1);
fprintf(fidd, *%6.1f’, minfit);
itration=itration+1;

end

fclose(fid);

fclose(fidd);

toc

%%0%0%0%0%0%%%%%%6%6%0%0%0%0%0%0%0%0%0%0%0%6%6%%%%%%%%%% %

function [distance]=floyd(adjacent)
m=size(adjacent);
m=m(1);
distance=adjacent;
foril=1:m
row=distance(il,:);
column=distance(:,il);
for j1=1:m

for k=1:m
min=row(j1)+column(k);
if min<distance(j 1,k);

distance(j1,k)=min;
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end

end

end

end

end
%%0%0%%0%%%%%%%%6%6%6%%%%:%0%6%6%6%6%%%%%%%%%%% %%
function [disch,child]=Icut(disch,child)
foril=1:mn

for j1=1'n

if (disch(il,j1) > L disch(il,j1) =inf)
child(il,j1)=0;
disch(il,j1)=disch(il,j1)-disch(il,j1);
end

end

end

end
%%0%%0%0%%%%%%%6%6%6%%%%%:%0%6%6%6%6%%%%%%%%%%% %%
function [wsort,wsorta]=sorting(w,wa)
WSort=w;,

temp=0;

foril=1mn

wsorta(il)=wa(il);

end

foril=1mn

for jl=il+1m

if wsort(j1)>wsort(il);
temp=wsort(il);

wsort(il)=wsort(j1);

wsort(j 1 )=temp;

temp=wsorta(il);
wsorta(il)=wsorta(j1);
wsorta(j1)=temp;

end

end
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end

end
%%%%0%0%0%%6%0%0%%%0%0%6%%6%0%0%%%0%0%%%0%0%0%%%%0%%% %%
function [leafs,nleaf]=leaf(tree)
leafs=zeros(1,n);

nleaf=0;

t=0;

foril=1:n

if tree(il,il) =0

t=il;

end

end

ift=0

leafs(1)=t;

nleaf=1;

else

foril=1:n

t=0;

forjl=1mn

if (il =51 tree(il,j1)==1);
t=t+1;

end

end

if t==1

nleaf=nleaf+1;
leafs(nleaf)=il;

end

end

end

end
%%%%0%0%%%%0%0%%%0%0%6%%6%0%0%%%%0%%%0%0%0%%%%0%%% %%
function [s]=initial
K=K-2;

for il=1:np
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1=0;

k=1;
subtree=zeros(n,n);
bestsubtree=zeros(n,n);
fitnesin=0;
p=zeros(1,n+1);
11=zeros(1,n);
wadjl=zeros(1,n);
wadj2=zeros(1,n);
p(1)=wsorta(il);
endp=wsorta(il);

=1

=0;

t=0;

tt=0;

forjl=1mn
f=f+w(j1)*distance(j1,wsorta(il));
end

fitnes(il)=f;

while (I<L p(q) =0)
t=1;

%finding adjacents of endp%
adjl=zeros(1,n);

for jl1=1:n

f=1;

h=0;

if (endp =j1 adjacent(endp,jl) =inf);
while p(f) =0

if p(H==il

h=1;

end

f=f+1;

end

if h==0
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adjl(t)=1;
wadjl(t)=w(1);
t=t+1;

end

end

end

ifadj1(1) =0
%finding max weight in adjacents of endp%
max=wadj1(1);
u=adj1(1);

=1;

while adj1(f) =0

if wadj1(f)>max ;
max=wadj1(f);
u=adjl(f);

end

=f+1;

end
I=I+adjacent(endp,u);
q=q+1;

p(@)=u;

endp=u;
subtree(p(q-1),p(q))=1;

subtree(p(q),p(q-1))=1;
fitnesin=fitness1(subtree);

if fitnesin<fitnes(il)
fitnes(il )=fitnesin;
bestsubtree=subtree;
tt=1;

end

else p(q)=0;

end

end

if tt==
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%internal vertexes of p% interv=zeros(1,n);
for j1=2:q-1
interv(j1-1)=p(1l);

end

%finding adjacents of internal vertexes of p%
k=1;

while k<=K

t=1;

adj2=zeros(1,n);
forjl=1:q-2

for e=1:n

=1,

h=0;

z=interv(jl);

if (z =e adjacent(z,e) =inf);
while p(f) =0

if p(fy==¢

h=1;

end

=f+1;

end

if h==0

adj2(t)=e;

wadj2(t)=w(e);

t=t+1;

end

end

end

end

%finding max weight in adjacents of internal vertexes of p%
if adj2(1) =0
max=wadj2(1);

u=adj2(1);

f=1;
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while (adj2(f) =0 f<n)

if wadj2(f)>max ;
max=wadj2(f);

u=adj2(f);

end

=f+1;

end

else u=0;

end
%Il=l+adjacent(endp,u);
11(k)=u;

ifu=0

forjl=1:q-2

if(interv(j1) =u adjacent(u,interv(j1)) =inf);
subtree(interv(jl),u)=1;
subtree(u,interv(jl))=1;
fitnesin=fitness1(subtree);
if fitnesin<fitnes(il)
fitnes(il )=fitnesin;
bestsubtree=subtree;

t=1;

end

end

end

end

k=k+1;

end

else

bestsubtree(wsorta(il ),wsorta(il))= fitnes(il);
end

%deleting value for majer dimation
%for bestsubtree

v=0;

for 15=1:n
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if bestsubtree(i5,i5) =0
v=i5;

end

end

ifv=0

15=1;

t=0;

while (i5<=n t==0)
for j5=15+1:n

if bestsubtree(i5,j5) =0
t=1;

end

end

15=15+1;

end

if t==1
bestsubtree(v,v)=0;
end

end
s(:,:,i1)=bestsubtree;
end

end
%%0%0%0%0%%%%%%%6%%%%%%%%0%6%6%6%%6%%%%%%%%%% %%
function [parent],fparent]]=bestfit(fitnes)
fparent1=fitnes(1);
parentl=s(:,:,1);

11=1;

for i1=2:np

if fitnes(il)<fparentl
fparent1=fitnes(il);
parentl=s(:,:,il1);

end

end

end
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%%0%%%0%%%%%%%%6%%0%%%%%0%6%6%6%%%%%%% %% %% %% %
function [child1,child2]=crossover(parentl,parent2)
child1=zeros(n,n);
child2=zeros(n,n);

f1=0;

2=0;

h=0;

m=0;

%finding alone vertices

for i15=1:n

if parent1(i5,15) =0

f1=15;

end

end

for i5=1:n

if parent2(i5,15) =0

f2=i15;

end

end

%pboth of parents are a vertex

if ((f1 =0)(f2 =0))
child1(f1,f1)=parent1(f1,f1);
child1(f2,f2)=parent2(f2,f2);
child2(f1,f1)=parent1(f1,f1);
child2(f2,f2)=parent2(2,f2);
else

%finding common vertices

for i5=1:n

for j5=1:n

if parent1(i5,j5)==parent2(i5,j5)
child1(i5,j5)=parent1(i5,j5);
child2(i5,j5)=parent1(i5,j5);
end

if ((parent1(15,j5)==1)(f2==15))
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child1(i5,15)=parent2(i5,i5);
child2(i5,15)=parent2(i5,i5);
end

if ((parent2(i5,j5)==1)(f1==15))
child1(i5,15)=parent1(i5,i5);
child2(i5,15)=parent1(i5,15);
end

end

end

end

%fulling vacant spaces

b=0;

for i15=1:n

h=0;

h1=0;

h2=0;

pl=zeros(1,n);
p2=zeros(1,n);

for j5=1n

if ((child1(i5,j5)==0 child2(i5,j5)==0)(parent1(i5,j5)==1 | parent2(i5,j5)==1))
h=1;

end

if parent1(i5,j5)==1
h1=h1+1;

pl(h1)=j5;

end

if parent2(i5,j5)==1
h2=h2+1;

p2(h2)=j5;

end

end

if (h==1) (h1 =0 | h2 =0)
f1=0;

2=0;
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%select from parentl for childl
if mod(b,3)==0
while (h1>0 f1==0)
p3=zeros(1,n);
11=15;

j5=pl(hl);
p3(1)=i5;
p3(2)=pl(hl);
m=2;

2=0;

t2=j5;

while (f2==0 m<n)
11=t2;

t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)
j5=15+1;

if child1(il,j5) =0
t1=1;

end

if (parent1(il,j5) =0 j5 =p3(m-1))
t2=5;

end

end

if (t1==0 t2 =0)
m=m-+1;

p3(m)=t2;

else

2=1;

end

end

i1=p3(m);

t1=0;
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t2=0;

j5=0;

while (t1==0 j5<n)

15=35+1;

if child1(il,j5) =0

t1=1;

end

if (parent1(il,j5) =0 j5 =p3(m-1))
t2=55;

end

end

if (t1==1 | 12==0)

f1=1;

end

h1=h1-1;

end

11=15;

for j5=1:m
child1(il,p3(j5))=parent1(il,p3(j5));
child1(p3(j5),il)=parentl(il,p3(j5));
11=p3(j5);

end

%select from parent2 for child1
else

while (h2>0 f1==0)
p3=zeros(1,n);

11=15;

j5=p2(h2);

p3(1)=is;

p3(2)=p2(h2);

m=2;

2=0;

t2=j5;

while (f2==0 m<n)
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11=t2;

t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)
j5=15+1;

if child1(il,j5) =0
t1=1;

end

if (parent2(i1,j5) =0 j5 =p3(m-1))
t2=j5;

end

end

if (t1==0 t2 =0)
m=m-+1;

p3(m)=t2;

else

2=1;

end

end

i1=p3(m);

t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)
15=)5+1;

if child1(il,j5) =0
t1=1;

end

if (parent1(il,j5) =0 j5 =p3(m-1))
t2=55;

end

end

if (t1==1 | 12==0)
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f1=1;

end

h2=h2-1;

end

11=15;

for j5=1:m
child1(i1,p3(j5))=parent2(il,p3(j5));
child1(p3(j5),il)=parent2(il,p3(j5));
11=p3(j5);

end

end

%select from parentl for child2
f1=0;

2=0;

if mod(b,3) =0
while (h1>0 f1==0)
p3=zeros(1,n);
11=15;

j5=pl(hl);
p3(1)=is;
p3(2)=pl(hl);

m=2;

2=0;

t2=j5;

while (f2==0 m<n)
11=t2;

t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)
15=15+1;

if child2(il,j5) =0
t1=1;

end
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if (parentl(il,j5) =0 j5 =p3(m-1))
t2=j5;

end

end

if (t1==0 t2 =0)

m=m+1;

p3(m)=t2;

else

2=1;

end

end

il=p3(m);

t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)

J15=)5+1;

if child1(il,j5) =0

t1=1;

end

if (parent1(il,j5) =0 j5 =p3(m-1))
t2=55;

end

end

if (t1==1 | 12==0)

f1=1;

end

h1=h1-1;

end

11=15;

for j5=1:m
child2(il,p3(j5))=parent1(il,p3(j5));
child2(p3(j5),il)=parent1(il,p3(j5));
i1=p3(j5);



end

%select from parent2 for child2
else

while (h2>0 f1==0)
p3=zeros(1,n);
11=i15;

J5=p2(h2);
p3(1)=i5;
p3(2)=p2(h2);
m=2;

2=0;

t2=j5;

while (f2==0 m<n)
11=t2;

t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)
15=15+1;

if child2(il,j5) =0
t1=1;

end

if (parent2(il,j5) =0 j5 =p3(m-1))
t2=j5;

end

end

if (t1==0 t2 =0)
m=m+1;

p3(m)=t2;

else

2=1;

end

end

11=p3(m);
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t1=0;

t2=0;

j5=0;

while (t1==0 j5<n)

j15=)5+1;

if child1(il,j5) =0

t1=1;

end

if (parent1(il,j5) =0 j5 =p3(m-1))
t2=]5;

end

end

if (t1==1 | 12==0)

f1=1;

end

h2=h2-1;

end

11=15;

for j5=1:m
child2(il,p3(j5))=parent2(il,p3(j5));
child2(p3(j5),il)=parent2(il,p3(j5));
11=p3(j5);

end

end

b=b+1;

end

end

%cuting pathes with length biger than L
disch1=zeros(n,n);
disch2=zeros(n,n);

foril=1mn

forjl=il:n

if (child1(il,j1) =0 il =51)
adchild1(il,j1)=adjacent(il,j1);
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adchild1(j1,il)=adjacent(il,j1);
elseif (child1(il,j1)==0 il =j1)
adchild1(il,j1)=inf;
adchild1(j1,il)=inf;

elseif (child1(il,j1) =0 i1==j1)
adchild1(il,j1)=0;
adchild1(j1,i1)=0;

end

if (child2(il,j1) =0 il =j1)
adchild2(il,j1)=adjacent(il,j1);
adchild2(j1,il)=adjacent(il,j1);
elseif (child2(il,j1)==0 il =j1)
adchild2(il,j1)=inf;
adchild2(j1,il)=inf;

elseif (child2(il,j1) =0 i1==j1)
adchild2(il,j1)=0;
adchild2(j1,i1)=0;

end

end

end

disch1=floyd(adchild1);
disch2=floyd(adchild2);
%child1

t=0;

foril=1:n

for jl=il:n

if (disch1(il,j1) > L dischl(il,j1) =inf)
t=1;

end

end

end

if t==1

nl=1;

while (t=0 nl<n)
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t=0;
dischl,childl
=lcut(dischl,childl);
foril=1:n
for jl1=il:n
if (disch1(il,j1) > L dischl(il,j1) =inf)
t=1;
end
end
end
nl=nl+1;
end
end
%child2
t=0;
foril=1:n
for jl=il:n
if (disch1(il,j1) > L dischl(il,j1) =inf)
t=1;
end
end
end
if t==1
nl=1;
while (t =0 nl<n)
t=0;
dischl,childl
=lcut(dischl,child1);
foril=1mn
for jl=iln
if (disch1(il,j1) > L dischl(il,j1) =inf)
t=1;
end
end

end



..

nl=nl+1;

end

end

%cuting leafs biger than k
%child1l
leafs1=zeros(1,n);

nleaf1=0;
leafs1,nleafl

=leaf(childl);

wleafl=zeros(1,n);

for i1=1:nleaf1

wleaf1(il)=w(leafs1(il));

end

wleafl;

bl=nleafl;

d=bl;

K=k1;

t=1;

while (b1>K t<=n)
Isort,wlsort

=sorting(leafs1,wleafl);

11=1;

t=0;

j1=lsort(1);

while (il<=n t==0)

if child1(il,j1) =0

child1(il,j1)=0;

child1(j1,i1)=0;

t=1;

end

11=11+1;

end

ifd==

child1(Isort(2),lsort(2))=0;

end
leafs1,nleafl
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=leaf(childl);
bl=nleafl;

t=t+1;

end

%child2
leafs2=zeros(1,n);

nleaf2=0;
leafs2,nleaf2

=leaf(child2);

wleaf2=zeros(1,n);

for i1=1:nleaf2

wleaf2(il)=w(leafs2(il));

end

wleaf2;

bl=nleaf2;

d=bl;

K=kl1;

t=1;

while (b1>K t<=n)
Isort,wlsort

=sorting(leafs2,wleaf2);

11=1;

t=0;

jl=lsort(1);

while (il<=n t==0)

if child2(il,j1) =0

child2(il,j1)=0;

child2(j1,i1)=0;

t=1;

end

11=11+1;

end

ifd==

child2(Isort(2),lsort(2))=0;

end
leafs2,nleaf2
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=leaf(child2);
bl=nleaf2;

t=t+1;

end

%deleting value for majer dimation
%for childl

v=0;

foril=1:mn

if child1(il,il) =0
v=il;

end

end

ifv=0

11=1;

t=0;

while (i1<=n t==0)
for jl1=il+1:n

if child1(il,j1) =0
t=1;

end

end

11=11+1;

end

if t==1
child1(v,v)=0;
end

end

%for child2

v=0;

foril=1:mn

if child2(il,il) =0
v=il;

end

end
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t=0;

while (i1<=n t==0)
for j1=il+1:n

if child2(il,j1) =0
t=1;

end

end

11=11+1;

end

if t==
child2(v,v)=0;
end

end

end

%%0%0%%0%%%%%%%%6%%0%%%%0%0%6%6%6%%%%%%% %% %% %% %

function [fitnesch]=fitness1(child)

sl=zeros(1,n);
tl=zeros(1,n);
f1=1;

2=1;

t=0;

foril=1:n

if child(il,i1) =0
fitnesch=child(il,il);
t=1;

end

end

if t==0

foril=1mn

h=0;

for j1=1:n

if (child(il,j1)==1)
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h=1;

end

end

if h==0

sl(fl)=il;

f1=f1+1;

else

t1(f2)=il;

2=12+1;

end

end

minpath=zeros(1,n);

for i11=1:f1-1

minpath(il )=inf;

for j1=1:2-1

if distance(s1(il),t1(j1))<minpath(il)
minpath(il )=distance(s1(il),t1(1));
end

end

end

wminpath=zeros(1,n);

for i1=1:f1-1

wminpath(il )=minpath(il)*w(s1(il));
end

fitnesch=sum(wminpath);

end

end
%%%%0%0%0%%0%0%0%%%0%0%0%%6%0%0%%%0%0%6%%6%0%0%%%0%0%%% %%
function [s]=replace(child,fitnesch,s,fitnes)
t=fitnes(1);

ta=1;

for il=1mp

if fitnes(i1)>t

t=fitnes(il);
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ta=il;

end

end

if fitnes(ta)>fitnesch
fitnes(ta)=fitnesch;

foril=1mn

forjl=1mn
s(il,j1,ta)=child(il,j1);

end

end

end

end
%%0%%0%0%%%%%%%%6%%6%%%%0%0%6%6%6%%%%%%% %% %% %% %
function [childmnew |=motation(childm)
foril=1mn

forjl=1mn
childmnew(il,j1)=childm(il,j1);
end

end

t=0;

foril=1:mn

if childmnew(il,i1) =0

t=il;

end

end

childmnew;

ift=0

v=t;

adjacents=zeros(1,n);
adjacents=findadj(childmnew,v,adjacent);
t=1;

while adjacents(t) =0

t=t+1;

end
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nadj=t-1;
if nadj>0
t=1;
wadjacents=zeros(1,n);
for il=nadj+1:n
wadjacents(il)=-inf;
end
while adjacents(t) =0
wadjacents(t)=w(adjacents(t));
t=t+1;
end

wsortadj,awsortadj
=sorting(wadjacents,adjacents);
childmnew(v,v)=0;
for i1=1:nadj
if wsortadj(i1)>0
childmnew(awsortadj(il),v)=1;
childmnew(v,awsortadj(il))=1;
end
end
end
else

leafchm,nleafchm
=leaf(childmnew);
for i1=1:nleafchm
f1=0;
JjI=1
while (j1<=n f1==0)
if childmnew(leafchm(il),j1)=—=
12=j1;
2=0;
j2=1;
while (j2<=n f2==0)
if (adjacent(i2,j2) =inf i2 =2 leafchm(il) =j2)
£3=0;
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for i3=1:nleafchm

if j2==leafchm(i3)

f3=1;

end

end

if 3==0

childmnew(i2,j2)=1;
childmnew(leafchm(il),j1)=0;
childmnew(j2,i2)=1;
childmnew(j1,leafchm(il))=0;
2=1;

end

end

J2=)2+1;

end

childmnew;

end

%%0%0%%0%%%%%%%%6%%0%%%%0%0%6%6%6%%%%%%%%% %% %% %

%cuting pathes with length biger than L
disch=zeros(n,n);

foril=1:n

for jl=il:n

if (childmnew(il,j1) =0 il =j1)
adchild(il,j1)=adjacent(il,j1);
adchild(j1,i1)=adjacent(il,j1);

elseif (childmnew(il,j1)==0 il =j1)
adchild(il,j1)=inf;
adchild(j1,i1)=inf;

elseif (childmnew(il,j1) =0 i1==j1)
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adchild(il,j1)=0;

adchild(j1,i1)=0;

end

end

end

disch=floyd(adchild);
leafchm,nleafchm

=leaf(childmnew);

%nleafchm=floor(nleafchm/2);

for i1=1:nleafchm

=0;

forjl=1mn

if (disch(j1,i1) =inf disch(j1,i1)>L)

=1;

end

end

if ==0

adjacents=zeros(1,n);

adjacents=findadj(childmnew,il,adjacent);

t=1;

while adjacents(t) =0

t=t+1;

end

nadj=t-1;

if nadj>0

t=1;

wadjacents=zeros(1,n);

for i2=nadj+1:n

wadjacents(i2)=-inf;

end

while adjacents(t) =0

wadjacents(t)=w(adjacents(t));

t=t+1;

end

wsortadj,awsortad]
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=sorting(wadjacents,adjacents);
%nadj=nadj-(nadj/2);
for i2=1:nadj
if wsortadj(i2)>0
childmnew(awsortadj(i2),i1)=1;
childmnew(il,awsortadj(i2))=1;
end
end
end
end
end
%cuting leafs biger than k
leafs1=zeros(1,n);
nleaf1=0;

leafs1,nleafl
=leaf(childmnew);
wleafl=zeros(1,n);
for i1=1:nleafl
wleafl(il)=w(leafs1(il));
end
wleafl;
bl=nleafl;
d=bl;
K=kl1;
while b1>K

Isort,wlsort
=sorting(leafs1,wleafl);
11=1;
t=0;
j1=lIsort(1);
while (i1<=n t==0)
if childmnew(il,j1) =0
childmnew(il,j1)=0;
childmnew(j1,i1)=0;
t=1;



..

end

11=11+1;

end

if d==2
childmnew(Isort(2),lsort(2))=0;

d
et leafs1,nleafl

=leaf(childmnew);

bl=nleafl;

end

%%0%%%0%%%%%%%

end
%%0%%0%0%%%%%%%%6%%6%%%%%0%6%6%6%6%%%%%%%% %% %% %
function [adjes]=findadj(a,v,adjacent)

adjes=zeros(1,n);

t=1;

forjl=1mn

if (v=j1 adjacent(v,j1) =inf);

adjes(t)=j1;

t=t+1;

end

end

end
%%0%0%0%0%%%%%%%%6%6%%%%%%0%6%6%6%6%6%%%%%%%%%% %%

end



Aabstract

In this thesis the (k,I)-core problem on a network is considered. A polynomial algo-
rithm for solving this problem on a tree with positive and negative weight is presented.
This problem on the general network is NP-hard. So for finding the (k,I)-core of a network,
three genetic algorithms are designed. Also, computational results of these algorithms are
compared together in terms of speed and efficiency. Then the problem of finding the 2-
(k,I)-core of a tree is investigated and an algorithm that is a generalization of the (k,l)-core
of a tree algorithm is introduced for solving 2-(k,l)-core problem. In addition, the prob-
lem of finding core of a network is considered on the weighted interval graphs and a new
method is presented for solving this problem.

Keywords: Core; Facility Location; (k,l)-core; Genetic Algorithm; 2-(k,1)-Core; Interval
Trees.
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