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npop = 50;
ngenes = 40;
pcross = 0.8;
pmut = 0.05;
ptour = 0.75;
range = 3.0;
maxgenerations = 200;

population = initpop(npop,ngenes);

for gen = 1:maxgenerations

maxfitness = 0.0;
for i = 1:npop

x = decode_chromosome(population,i,range,ngenes);
fitness(i) = evaluate_individual(x);
if (fitness(i) > maxfitness) 
maxfitness = fitness(i);
best_individual = i;
xbest = x; 

end
end

temp_pop = population;

temp_pop(1,:) = population(best_individual,:);
temp_pop(2,:) = population(best_individual,:);

....

.... (cont’d)

for i = 3:2:npop
i1 = tournament_select(fitness,npop,ptour);
i2 = tournament_select(fitness,npop,ptour);
r = rand;
if (r < pcross)

new_individuals = crossover(population,i1,i2,ngenes);
temp_pop(i,:) = new_individuals(1,:);
temp_pop(i+1,:) = new_individuals(2,:);

else
temp_pop(i,:) = population(i1,:);
temp_pop(i+1,:) = population(i2,:);

end
end        

for i = 3:npop
temp_individual = mutate(temp_pop(i,:),pmut,ngenes);
temp_pop(i,:) = temp_individual;

end

population = temp_pop;
maxfitness, xbest

end
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population = initpop(npop,ngenes);


��	
����������
 x = decode_chromosome(population,i,range,ngenes);
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fitness(i) = evaluate_individual(x);

temp_pop(1,:) = population(best_individual,:);
temp_pop(2,:) = population(best_individual,:);

i1 = tournament_select(fitness,npop,ptour);
i2 = tournament_select(fitness,npop,ptour);

new_individuals = crossover(population,i1,i2,ngenes);

temp_pop(i,:) = mutate(temp_pop(i,:),pmut,ngenes);
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function population = initpop(npop,ngenes);

for i = 1:npop
for j = 1:ngenes

s = rand;
if (s < 0.5)

population(i,j) = 0;
else

population(i,j) = 1;
end 

end
end

��������������

function population = initpop(npop,ngenes);

population = fix(2.0*rand(npop,ngenes));
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function x = decode_chromosome(population,i,range,ngenes);

nhalf = fix(ngenes/2) ;
x(1) = 0.0;
for j = 1:nhalf 

x(1) = x(1) + population(i,j)*2^(-j);
end
x(1) = -range + 2*range*x(1);
x(2) = 0.0;
for j = 1:nhalf

x(2) = x(2) + population(i,j+nhalf)*2^(-j);
end
x(2) = -range + 2*range*x(2);

% & % & & & & & & & % % & & & & & & & &

'(%)������������������������������������������������������������'(*)

(!�������������'(%)�+�,���$��-�*.&�/*0.���$��+�&�102��'(*)�+�,���$��-�*.&�10.���$��+�%�0&)
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function f = evaluate_individual(x);

f = (exp(-x(1)^2 - x(2)^2)+ ...
sqrt(5)*(sin(x(2)*x(1)*x(1))^2) + ...
2*(cos(2*x(1) + 3*x(2))^2))/(1 + x(1)^2 + x(2)^2);
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function i = tournament_select(fitness,npop,ptour);

itmp1 = 1+fix(rand*npop);
itmp2 = 1+fix(rand*npop);

r = rand;

if (r < ptour) 
if (fitness(itmp1)>fitness(itmp2))

i = itmp1;
else

i = itmp2;
end

else
if (fitness(itmp1)>fitness(itmp2))

i = itmp2;
else

i = itmp1;
end

end
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function new_individuals = crossover(population,i1,i2,ngenes);

cp = 1 + fix(rand*(ngenes-1));

for j = 1:ngenes 
if (j < cp) 

new_individuals(1,j) = population(i1,j);
new_individuals(2,j) = population(i2,j);

else
new_individuals(1,j) = population(i2,j);
new_individuals(2,j) = population(i1,j);

end
end

��������������	�����
������(��	��
�����$����
���$�����4�����������������)����4�����3��
���
����������������5���



�����������	
��������������
�����
�����������
�������
����������
����������

������������������	
 �
������
����
 ����������
������
����
!"����	


��������

�
�����

function mutated_individual = mutate(individual, pmut, ngenes);

mutated_individual = individual;
for i = 1:ngenes

r = rand;
if (r < pmut) 

mutated_individual(i) = fix(2.0*rand);
end

end
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npop = 100;
ngenes = 40;
pcross = 0.8;
pmut = 0.01;
ptour = 0.75;
range = 3.0;
maxgenerations = 100;

population = initpop(npop,ngenes);
neval = 0
for gen = 1:maxgenerations
maxfitness = 0.0;
for i = 1:npop

x = decode_chromosome(population,i,range,ngenes);
fitness(i) = evaluate_individual(x); 
neval = neval +1; 
if (fitness(i) > maxfitness) 

maxfitness = fitness(i);
best_individual = i;
xbest = x;
maxfitness, neval

end
end

hfig = figure;
hold on
set(hfig, 'Position',[50,50,500,200]);
set(hfig, 'DoubleBuffer','on');
axis([1 maxgenerations 2.5 3]);
hbestplot = plot(1:maxgenerations,zeros(1,maxgenerations));
htext = text(30,2.6,sprintf('best: %4.3f',0.0));
hold off
drawnow;
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temp_pop = population;

temp_pop(1,:) = population(best_individual,:);
temp_pop(2,:) = population(best_individual,:);

for i = 3:2:npop
i1 = tournament_select(fitness,npop,ptour);
i2 = tournament_select(fitness,npop,ptour);
r = rand;
if (r < pcross) 

new_individuals = crossover(population,i1,i2,ngenes);
temp_pop(i,:) = new_individuals(1,:);
temp_pop(i+1,:) = new_individuals(2,:);

else
temp_pop(i,:) = population(i1,:);
temp_pop(i+1,:) = population(i2,:);

end
end

for i = 3:npop
temp_individual = mutate(temp_pop(i,:),pmut,ngenes);
temp_pop(i,:) = temp_individual;

end

population = temp_pop;
end

x = decode_chromosome(population,1,range,ngenes)

plotvector = get(hbestplot,'YData');
plotvector(gen) = maxfitness;
set(hbestplot,'YData',plotvector);
set(htext,'String',sprintf('best: %4.3f',maxfitness)); 
drawnow;
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npop = 200;
ngenes = 20;
pcross = 0.8;
pmut = 0.01;
ptour = 0.75;
range = 3.0;
maxgenerations = 100;

population = initpop(npop,ngenes);

hfig = figure;
hold on;
set(hfig, 'DoubleBuffer','on');
delta = 0.1;
limit = fix(2*range/delta) + 1;
[xg,yg] = meshgrid(-range:delta:range,-range:delta:range);
zg = zeros(limit,limit);
for j = 1:limit

for k = 1:limit
zg(j,k) = evaluate_individual([xg(j,k) yg(j,k)]);

end
end

surfl(xg,yg,zg)
colormap gray;
shading interp;
view([-7 -9 10]);

xind = zeros(npop,3);
h_indplot = plot3(xind(:,1),xind(:,2),xind(:,3),'kp');

hold off
drawnow
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for gen = 1:maxgenerations
maxfitness = 0.0;

for i = 1:npop
x = decode_chromosome(population,i,range,ngenes);

xind(i,1) = x(1);
xind(i,2) = x(2);

fitness(i) = evaluate_individual(x); 

xind(i,3)=fitness(i);

if (fitness(i)>maxfitness)
maxfitness = fitness(i);
best_individual = i;
xbest = x;

end
end 

ETC...

xind(i,1) = x(1);
xind(i,2) = x(2);

xind(i,3)=fitness(i);

set(h_indplot,'XData',xind(:,1),'YData',xind(:,2),'ZData',xind(:,3));
drawnow;
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