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avrage=zeros(65,1);
for i=1:65; s=0;for j=1:11; s=s+A(i,j); end; avrage(i)=s/11; end;% s osls 1. Silo drmloxo
co=zeros(65,65);
for i=1:65;
for j=1:65;
if i==j
s=0; for k=1:11; s=s+(A(j,k)-avrage(j))"2; end;end;
if i~=j
s=0; for k=1:11; for I=1:11; s=s+(A(i,l)-avrage(i))*(A(j,k)-avrage(j)); end; end;end,;
co(i,j)=s/121;
end;

223 (g0 )8 e ile Sy )0 g dmlme |y o <500 S uily)leS 5 il ylsend; %

a ]y ase mli Col oot ools 1300 ey ile o 48 s e85 ool LelylsS 5 il ls ) ool U

oS (oo By ) Dy
function z=sph(x,co);
Z=X"*CO*X;
end
wled oo Jo |y dllice e 1381 0 5 sl oolatl by cumgs o5 Coled yo

%% problem definition
costfunction=@(x,co) sph(x,co);

nvar=65; Wle o olass
varsize=[nvar,1]; % o st L yilo ol
varmax=1, % pzio YL S
varmin=0; %Wl posio Gl oS
dx=varmax-varmin;

vmax=0.1*dx;

wdamp=0.99;

%% pso parameters 4ol slo ol Ly

maxit=10000; % oo ;931 1S5 slaws i3S Tas
npop=10000; % By Carez olass
w=1; %o oyl (Si9 npd

c1=2; Yoodiyp o (5,50l oy

€2=2; % Cwraz (5 S0k oo By

%% initialization L ool ,lizlw
emptyparticle.position=[]; Wl psin jlade s yle

emptyparticle.cost=[]; % yriio o) 515 @ 4z @b liae
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emptyparticle.velocity=[]; Yooy o s o

emptyparticle.best.position=[]; %0005 3 Jawgd ool oS ComBge g
emptyparticle.best.cost=[]; % oy ;o Ao b o s
particle=repmat(emptyparticle,npop,1); %8s 5 olaed s onlds Gy 2 (6 penitin [l 2SS

globalbest.cost=inf;

globalbest.position=zeros(varsize);

for i=1:npop; %le s sy adsl 20 ke
particle(i).position=unifrnd(varmin,varmax,varsize);
particle(i).position=particle(i).position/(sum(particle(i).position));
particle(i).cost=costfunction(particle(i).position,co);
particle(i).velocity=zeros(varsize);
particle(i).best.position=particle(i).position;
particle(i).best.cost=particle(i).cost;

if ( particle(i).best.cost)<(globalbest.cost)
globalbest.cost=particle(i).best.cost;
globalbest.position=particle(i).best.position;

end;

end;

globalbest.cost

%% ,,S5 g asl,y Lol sl

for j=1:maxit

for i=1:npop
particle(i).velocity=w*particle(i).velocity+cl*rand*(particle(i).best.position-
particle(i).position)+c2*rand*(globalbest.position-particle(i).position);
particle(i).velocity=min(max(particle(i).velocity,-vmax),vmax);
particle(i).position=particle(i).position+particle(i).velocity;
particle(i).position=min(max(particle(i).position,varmin),varmax);
particle(i).position=particle(i).position/(sum(particle(i).position));
particle(i).cost=costfunction(particle(i).position,co);

if particle(i).cost<particle(i).best.cost
particle(i).best.position=particle(i).position;
particle(i).best.cost=particle(i).cost;

end;

if particle(i).best.cost<globalbest.cost
globalbest.cost=particle(i).best.cost;
globalbest.position=particle(i).best.position;

end

disp(['Iteration ' num2str(i) . Best Cost ="' num2str(globalbest.cost)]);
w=w*wdamp;

end
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