sl dezme A 1S58 1 ol FAPFR-Y Jol lgily) (qune ( Solsils plig pb

:01-04 a0

Slascl slaid jo (Si) vyl Joo SO jleslaiwl Ly w3 albeww

Min f(x) = 100 X (x, — xi)2 + (1 - xq)?
St:  x;+x5=0

X5 +x,=>0
5.0

-1.0< x, £1.0

IA

N/

S. M. Ashrafi, Shahid Chamran University of Ahvaz, Feb 2018 . s b
Stz

EreaaSyFpcly e ol ¢S5 olaw ¢ alasl> cd b ales 1 adgl Slasine lail [ g dgdue plol clie 58l 05 Jass 4o alies Jo> =)
ppmloie i 1) oles Comez Slad ¢ g 5500 ol 3l slasd ¢ a5y 8 slasd ¢ g

%% Genetic Algorithms by constraint of homework3-1 "Eissa ravankhah asl"
40164503

clear;

close all

clc;

%% parameters setting:
popsize=1000;
maxiteration=100;

o\°

size of population
max of iteration

o\°

nvar=2; % number of variable
cr=0.8; % crossover rate
mr=0.5; % mutation rate

o\

number of child
number of mutated
number of final population

n child=popsize*cr;
n mutated=0.2*popsize;
n finalpop=popsize+n child+n mutated;
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s formation about the size of the parameter matrix
popl=nan (popsize,nvar) ;

child=nan(n child,nvar) ;

fitness=nan (1l,popsize);

c=nan (1, popsize) ;
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prob=nan (1, popsize);
prob2=nan (1, (popsize+n child)) ;
babyl=nan (1, nvar) ;
baby2=nan (1, nvar) ;
mutated=nan (n _mutated,nvar) ;
fit=nan(1l,n finalpop):;
newpop=nan (popsize,nvar) ;
constraintl=nan (1, 8) ;
constraint2=nan (1, 8) ;
violl=nan (1, 8);
viol2=nan (1, 8);

m viol=nan (1,8);
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%% formation the initial population:
for i=1:popsize

popl (i,1)=-5+10*rand (1) ;

popl (1,2)=-1+2*rand (1) ;
end
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%% optimization
for iter=1:maxiteration
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initial population fit by problem definiton
for i=1l:popsize
fitness (1)=100* (popl (i,2) —popl (i, 1) "2) "2+ (1-popl (i, 1)) "2;
end
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%% calculate the probability of selection of parents
for i=1:popsize

c(i)=abs(l/ (1l+fitness(i)));
end
for i=1:popsize

prob (i)=(c (i) /sum(c)) ;
end
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arithmetic crossover
for k=1:2:popsize
% parent selection
parentnuml=randsrc(l,1, [l:popsize;probl)
parentnum2=randsrc(l,1, [l:popsize;probl])
parentl=popl (parentnuml, :) ;
parent2=popl (parentnum?2, :) ;
gen=-0.05+1.1*rand (1, nvar) ;
for i=l:nvar
babyl (i)=(gen (i) *parentl (i) )+ ((l-gen(i)) *parent2(i)) ;
baby2 (i)=(gen (i) *parent2 (i) )+ ((l-gen (i) ) *parentl (i)) ;
end
child(k, :)=babyl;
child (k+1, :)=baby2;
end
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%% formation of a new population
pop2=[popl;child];
pop2 size=numel (pop2(:,1));
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%% pop2 fit by problem definiton
for i=1l:pop2 size
fitness (1)=100* (pop2 (i, 2) —pop2 (i, 1) "2) "2+ (1l-pop2 (i, 1))"2;
end
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%% calculate the probability of selection of mutation population
for i=1:pop2 size
prob2 (i) =abs (fitness (i)) /sum(abs (fitness)) ;
end
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%% mutation
for k=1:n mutated
mutated num=randsrc(l, 1, [1:pop2 size;prob2]);
mutated (k, :) =pop2 (mutated num, :);
mutated gen=randsrc(l, (mr*nvar),l:nvar);
for x=1: (mr*nvar)
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mutated (k, mutated gen(x))=(0.99+(0.02) *rand) *mutated (k, mutated gen(x));
end
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%% formation the final population
finalpop=[popl;child;mutated];
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%% new population assissment
for i=1:n finalpop
fit (i)=100* (finalpop (i, 2) -finalpop(i,1)"2) "2+ (1-finalpop(i,1))"2;
end
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%% constraints
for i=1:n finalpop
constraintl (i)=finalpop (i, 1)+ (finalpop (i,2))"2;
constraint2 (i)=(finalpop (i, 1)) "2+finalpop (i, 2) ;
v_constaintl=eps;
v_constaint2=eps;
violl(i)=max(l—((constraintl(i)+0.1)/(v_constaintl)),O);
violZ(i)=max(l—((constraintZ(i)+0.l)/(v_constaint2)),O);
m viol (i)=((violl(i)+ viol2(i))/2);
alpha=10;
fit(i)=fit (i)+alpha*violl (i) *fit(i)+alpha*viol2 (i)*fit (i)
end
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[val, idx]=sort (fit) ;
for i=1l:popsize
newpop (i, :)=finalpop (idx (i), :) ;
end
bestfit=val (1) ;
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plot (iter,bestfit, 'k. "),

hold on;
%pause (0.0000000001) ;
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popl=newpop;
end
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best pop=finalpop (idx(1l),:);
disp ('best pop="'):;
disp (best pop) ;
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disp('best fit'"):;
disp (bestfit);
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%% export
csvwrite ('Export.csv',best pop);
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