Printed by Li-Thiao—Te Sebastien

¢l = retourne(c);
11 = longueur_chemin(cl,distances);
p = min(1,exp((I-11)/beta));
if rand() < p
1=11;
c=cl;
end
103i) = I;
end

function [c,l0] = optim_recuit(c,N,coords,distances)
| = longueur_chemin(c,distances);

beta = 0.05;
10 = zeros(1,N);
fori=1:N

beta = beta * 0.997;
¢l = retourne(c);
11 = longueur_chemin(cl,distances);
p = min(1,exp((I-11)/beta));
ifrand() <p
1=11;
c=cl;
end
10(i) = 1;
end

function [c] = rchemin(n)
% Tire un chemin au hasard pour n clients
¢ = 1:(n);
for i=1:(n*3)
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function [] = affiche_chemin(c,coords) ¢ = retourne(c);
n = length(c); end
nl=n+l;
plot([coords(1,n1) coords(1,c) coords(1,n1)],[coords(2,n1) coords(2,c) coord function [t] = retourne(a)
s(2,n1)]); n = length(a);
fori=1:n1 i0 = ceil(rand()*n);
text(coords(1,i),coords(2,i),int2str(i)) jO = ceil(rand()*n);
end i = min(i0,j0); ] = max(i0,j0);
masque = [1:(i-1) j:—1:i (j+1):n];
function [I] = longueur_chemin(c,distances) t = a(masque);
I = 0; n = length(c);
fori=1:(n-1 function [x] = rmarkov(m,i,n)
| = I + distances(c(i),c(i+1)); X =1
end fori=1:mn
| =1 + distances(n+1,c(1)) + distances(c(n),n+1); X = rproba(m(x,:));
function [c,I0] = optim_marche(c,N,coords,distances) end
10 = zeros(1,N);
| = longueur_chemin(c,distances); function [x] = rproba(p)
fori=1:N cdf = cumsum(p);
c1 = retourne(c); u = rand();
If1|= Iolngueur_chemin(cl,distances); X = sum(u>cdf)+1;
ifll<
1=11; function [coords,distances] = rprobleme(n)
c=cl, % Tire un problA"me alA©atoire
end nl =n+1;
10() =1 coords = rand(2,n1);
end distances = zeros(nl,nl);
fori=1:n1
function [c,l0] = optim_metropolis(c,N,beta,coords,distances) forj=1:n1
| = longueur_chemin(c,distances); distances(i,j) = sqrt(sum((coords(:,i)—coords(:,j)).*2));
10 = zeros(1,N); end
fori=1:N end

function [r] = rpropp(m)
% Simulation exacte de la loi invariante
[n a] = size(m);
r = cumsum(ones(1,n));
while(sum(abs(r-r(1))) > 0)
fori=1:n
temp(i) = r(rmarkov(m,i,1));
end
r = temp;
end
r=r(1);

% TP3 : ChaA®nes de Markov

9%0%%%%% %% % %% % %% %% % %% % %% %% % %% %
% Algorithme de Propp et Wilson

% test de rproba
p=[0.20.40.30.1]
echantillon = zeros(1,1000);
for i = 1:1000

echantillon(i) = rproba(p);
end
hist(echantillon)

% test de rmarkov
m =[0.9 0.05 0.05; 0.1 0.4 0.5; 0.1 0.50.4]
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echantillon = zeros(1,5000);
for i = 1:5000
echantillon(i) = rmarkov(m,1,10);
end
hist(echantillon)

% test de rpropp
echantillon = zeros(1,10000);
for i = 1:10000
echantillon(i) = rpropp(m);
end
loi_p = hist(echantillon,1:3)/10000

% Comparaisons

[a,b] = eig(m’);

loi_invar = a(;,1)"/sum(a(:,1))

a = m~15;

loi_15=a(1,)

x=1:3;

plot(x,loi_invar,’b’,x,loi_15,'r' x,loi_p,’c’)

titte(Comparaison des lois’)  _ 5

legend(’Loi invariante’, 'Loi aprA’s 15 itA©rations’, 'Loi de Propp—Wilson’)

%%%% %% %%%% % %% % % %% %% %% %% % %% %% %% %% % % %% %% %% %% % %% %%
% Voyageur de commerce

[coords distances] = rprobleme(30);
N = 2000

c0 = rchemin(15);
affiche_chemin(c0,coords);
titte(Chemin alA©atoire’);

[c1,11] = optim_marche(cO,N,coords,distances);
affiche_chemin(c1,coords); .
title('Chemin optimisA© avec une marche dirigA©e’);

[c2,12] = optim_metropolis(cO,N,0.05,coords,distances);
affiche_chemin(c2,coords);
titte('Chemin optimisA© avec Metropolis’);

[€3,13] = optim_recuit(cO,N,coords,distances);
affiche_chemin(c3,coords);
titte("Chemin optimisA© avec Recuit’);

plot(L:N,I1,F, 1:N,12,'y", 1:N,13,'g)
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