CORRECTION DU TP5

1) Simulation d’une loi exponentielle  (Ex. 1):

l=1;y=grand(10000,1,'exp',l);

xbasc();

histplot(100,y);

x=0:(max(y)/100):max(y);

plot2d(x,l*exp(-l*x),2,'001');

2) Simulation d’une loi binomiale (Ex. 1):

n=10;p=0.3;

deff('y=C(n,k)','y=prod(1:n)/(prod(1:k)*prod(1:(n-k)))');

xbasc();

histplot(-0.5:1:(n+0.5),grand(10000,1,'bin',n,p));

y=[];

for i=0:n

   y=[y;C(n,i)*p^i*(1-p)^(n-i)];

end

plot2d3('gnn',(0:n)',y,2,'001');
3) Loi des grands nombres et théorème central limite pour la loi  exponentielle (Ex. 3):

n=evstr(x_dialog('valeur de n','100'));

Ntest=evstr(x_dialog('nombre de tests','1000'));

lambda=0.5;   // parametre de la loi exponentielle

x=[];u=[];

for i=1:Ntest

t=0;

   for i=1:n

    y=(-1/lambda)* log(rand());t=t+y; 

   end;

   x=[x;t/n];u=[u;sqrt(n)*lambda*(t/n-1/lambda)];

end 

xbasc();

xsetech([0,0,1,0.5]);

plot2d((1:Ntest)',x,-1,'011',' ',[1,0,Ntest,2/lambda]);

xsetech([0,0.5,1,0.5]);

histplot(20,u);

deff('y=f(x)','y=exp(-x.*x/2)/(sqrt(2*%pi))');

x=-6:0.1:6;x=x';

plot2d(x,f(x),1,'000');

4) Evolution d’une population (Ex. 4):

q=evstr(x_dialog('valeur de q?','0.5'));

Ngen=evstr(x_dialog('nombre de generations?','20'));

Npopinit=evstr(x_dialog('population initiale?','20'));

Nexp=evstr(x_dialog('nombre d''experiences?','2000'));

x=[];

for i=1:Nexp

Npop=Npopinit;

for i=1:Ngen

  Npop0=0;

  if (Npop>0)

  for i=1:Npop

     y=0;u=rand();fsum=(1-q);k=0;

     while(fsum<u)

       k=k+1;fsum=fsum+(1-q)*q^k;

     end

     Npop0=Npop0+k; // tirage du nombre de descendants

  end

  Npop=Npop0;

  end

end

x=[x;Npop];

end

if (q==0.5)

  xbasc();

  alp=prod(size(find(x==0)))/Nexp;

  xcum=[];

     for k=1:max(x);

        xcum=[xcum;prod(size(find(x<=k)))/Nexp];

     end

  z=1:max(x);

  plot2d([z',z'],[(1-(1-alp)*exp(-(1-alp)*z/Npopinit))',xcum]);

else

 plot(x);

end

