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function [nC,nV,D,G,C,cutCost] = rand mincut_problem(N,
nCutEdges)
if N<1
disp('N should be an even positive number');
return;
end

if mod(N,2)~=
N = N+1;

end

if nargin<2
nCutEdges = N/2;

end

nC = 2;

minEW = 1;

cs = N/2;

Gl = (rand(cs)+minEW) ;

tGl = tril(G1,-1);
Gl = tG1 + tG1';

G2 = (rand(cs)+minEW) ;
tG2 = tril(G2,-1);
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G2 = tG2 + tG2';

G = zeros(N);
G(l:cs,1:cs) = G1;
G(cs+1:N,cs+1:N) = G2;

D = tril(G,-1);
nV = size(G,1);

clminDegree = sum(G1l);

c2minDegree = sum(G2);

minDegreeCost = min([clminDegree c2minDegree]) ;
maxDagreeBetweenClusters = ceil (nCutEdges / cs);

newVals = rand(1,nCutEdges);

newVals = newVals / sum(newVals);
newVals = newVals.*minDegreeCost;
minCutCost = sum(newVals);
newVals = sort(newVals);
i=1;
while newVals (end)<minEW && i<nCutEdges
minVal = newVals(i);
elementsToDecrease = i:ceil (.9*nCutEdges);
newVals (elementsToDecrease) = newVals(
elementsToDecrease)-minVal;
incVal = numel (elementsToDecrease)*minVal;
elementsToIncrease = elementsToDecrease (end)+1:
nCutEdges;
newVals (elementsToIncrease) = newVals(

elementsToIncrease)+incVal/numel (elementsToIncrease)
i = i+1;
end

if newVals(end) < minEW
disp('Edges Rewighting unsuccessful...');
disp('MinSpannig Tree will produce good results.')

end

cl = 1:cs;

c2 = cs+1:N;

idxInCl = repmat(randperm(cs) ,1,maxDagreeBetweenClusters);

idxInC1 (nCutEdges+1:end) = [];
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idxInC2 = repmat(randperm(cs)+cs,l,maxDagreeBetweenClusters
);
idxInC2(nCutEdges+1l:end) = [];

G =D+ D';

for k=1:nCutEdges
vl = idxInC1(k); v2 = idxInC2(k);
G(vl,v2) = newVals(k);
G(v2,v1l) = newVals(k);
end
D = tril(G);
cutCost = 0;
for i=1:numel(cl)
for j=1:numel(c2)

vli = cl1(i); v2 = c2(j);
cutCost = cutCost + G(vl,v2);
end
end

C = ones(1,nV);
C(c2) = 2;

Ao e olas (Y=Y V;wﬂ\) S 3k g ﬁwﬁ‘ IS Y-l asls

function objectivevalue=Edmonds Karp(G,f,s,t)
if nargin<2

f=zeros(size(G));

s=1;
t=size(G,1);
end
nV=size(G,1) ;
nE=length(£find (G));
complexity=nV*nE*nE/2;
for i=1:complexity
Gl=remaindergraph(G,f);
[distance,path,S1] = mBFS(Gl,s,t);

if distance == inf
S=zeros (1,nV);
S(s1)=1;
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S2=(£find (~8S));
objectivevalue=sum(sum(G(S1,S2)));
break

else

f=access_flow(f,G,Gl,path);

end

end
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function kargerCosts=karger (G,n)
UG=sparse (G) ;
[ST,pred] = graphminspantree (UG);

[i,j,s]1=£find (ST);
m=randi(n-1,1,1);
ST(i(m),j(m))=0;

[S,C] = graphconncomp (ST, 'Weak',true, 'Directed',false);
kargerCosts=cost_cut_objfun(G,C);
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function minCutCost = min cut_sa(G)
n = size(G,1);
for i=1:n
G(i,i)=inf;
end
[i,8]=min(G);
[j,1]=min(i);
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s0(s(1))=1;
s0(1)=0;
a=s(1);
b=1;

for i=3:n

if sum(G(a,i))+sum(G(i,a))>sum(G(b,i))+sum(G(i,b))
s0(i)=1;
elseif sum(G(a,i))+sum(G(i,a))<=sum(G(b,i))+sum(G(i,b)
)
s0(1)=0;
end
end
maxIter = 200;
T = 100;
fVals =cost_cut_objfun(G,s0);
sbest=s0;
cbest=cost_cut_objfun(G,s0);

for i=1l:maxIter
sl = randNb (s0,G) ;
deltaE = cost_cut_objfun(G,sl) - cost_cut_objfun(G,s0);
if deltaE < O
sbest=s1;
cbest=cost_cut_objfun(G,sl);
sO = s1;
elseif exp(-deltaE/T)>rand
sO0 = s1;
end
T = 0.95 x T;
fvals =[fVals cost_cut_objfun(G,s0)];
end
minCutCost = cost_cut_objfun(G,sbest);
cut_show(sbest,G);

ugamgbaxafrgiﬁm:o—;ﬂ\ubﬁ

function minCut Cost = min_cut_tabu(G)
N=size(G,1) ;
for i=1:N
G(i,i)=inf;
end
[i,m]=min(G);
[§,1]=min (i) ;
s(m(1l))=1;
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s(1)=0;
a=m(1l);
b=1;
for i=3:N
if sum(G(a,i))+sum(G(i,a))>sum(G(b,i))+sum(G(i,b))
s(i)=1;
elseif sum(G(a,i))+sum(G(i,a))<=sum(G(b,i))+sum(G(i,b)
)
s(1)=0;
end
end
for i=1:N
G(i,i)=0;
end
e = cost_cut_objfun(G,s);
sbest = s; ebest = e;
maxIter = 100;
fVals = e;
tabulist = zeros(1,N);
tabuTenure = N/5;
for i=1:maxIter
candidatelList = [];
a=find(s==1);
b=find(s~=1) ;
l=rand (1) ;
sNeighborhood=a(1);
if 1<.5
for i=1:size(a,2)
if sum(G(a,a(i)))<=sum(G(b,a(i)))
sNeighborhood=a (i) ;
break;
end
end
elseif 1>=.5
for i=1:size(b,2)
if sum(G(b,b(i)))<=sum(G(a,b(i)))
sNeighborhood=b (i) ;
break;
end
end
end
for sCandidate = sNeighborhood
il = sCandidate (1) ;
if ~tabulist(il)
candidatelist = [candidatelist ; sCandidate'];
end
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end

[snew,enew,idxNew] = LocateBestCandidate (s,
sNeighborhood,G);
if isempty(candidatelist) || enew<ebest
candidatelist = sNeighborhood;
else
[snew,enew, idxNew] = LocateBestCandidate (s,
candidatelist,G) ;
end
S = snew;
fVals = [fVals, enew];
sCandidate = candidatelist (idxNew, :);

il = sCandidate(1);

tabulist (il1) = tabuTenure;

cond = tabulList>0 & tabulist<=tabuTenure;
tabulist (cond) = tabulist(cond) -1;

if (enew < ebest)

sbest = snew;
ebest = enew;
end
end
minCut_Cost=ebest;
end
function [sbest,ebest,idxBest] = LocateBestCandidate (s,

candidatelist ,G)
for i=1:size(candidatelist ,1);
[snew,enew] = neighbor(s,candidatelist ,i,G);
if i==
sbest = snew; ebest = enew; idxBest = i;
else
if enew < ebest
sbest = snew; ebest = enew; idxBest = 1i;
end
end
end
end
function [snew,enew] = neighbor(s,candidatelist ,i,G)
sCandidate = candidatelList (i, :);
snew = s;
il = sCandidate (1) ;
snew(il) =(~s(il1));
if all(snew==1)
r=randi(size(s,1),1,1);
snew (r)=0;
elseif all(snew==0)
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end

end

r=randi(size(s,1),1,1);
snew(r)=1;

enew = cost_cut_objfun(G, snew) ;
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[nC,nV,D,DG,C,cutCost] = rand _mincut_problem(nV) ;
cost=cutCost

G=(DG~=0) ;
Truth_MinCut (k)=cost;
n=nV;

ST = sparse(D');

stbG = biograph(ST,[], 'ShowWeights','on');
h = view(stbG);

[M,F,K] = graphmaxflow(ST,1,nV)
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