STA5107:  Dr. Srivastava

Homework 7

Jaime Frade


1. 

OUTPUT  
a)

Plot f(x) over the interval [-4,10]
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b) 

f(x) =

exp(-1/2*a^2)+2*exp(-1/2*(a-3)^2)+exp(-1/2*(a-6)^2)

f’(x) =

-a*exp(-1/2*a^2)+2*(-a+3)*exp(-1/2*(a-3)^2)+(-a+6)*exp(-1/2*(a-6)^2)

c)

See code

d)

[image: image2.png]Histagrarm of the maxima of (x) with run time = 10
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[image: image4.png]Histagrarm of the maxima of (x) with run time = 50
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[image: image6.png]Histograrm of the maxima of (x) with run time = 100
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Evolution of the process of {x) with run time = 100
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[image: image8.png]Histograrm of the maxima of (x) with run time = 200
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Evolution of the process of {x) with run time = 200
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[image: image10.png]Histograrm of the maxima of {(x) with run time = 500
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[image: image11.png]Histograrm of the maxima of {(x) with run time = 1000
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[image: image12.png]Histograrm of the maxima of (x) with run time = 5000
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[image: image14.png]Histograrm of the maxima of (x) with run time = 10000
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[image: image15.png]Evolution of the process of {x) with run time = 10000
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x10®  Histogram of the maxima of (x) with run time = 100000





[image: image17.png]50

0

0

Eil

10

Evolution of the process of {x) with run time = 100000





CODE

%part a and part b
clear all; 
clc; close all
% Part (a)
x=[-4:0.1:10];
for i=1:length(x)
Fx(i)=exp(-x(i).^2/2)+2*exp(-(x(i)-3).^2/2)+exp(-(x(i)-6).^2/2);
end
plot(x,Fx)
% Part (b)
syms a
Fa=exp(-a.^2/2)+2*exp(-(a-3).^2/2)+exp(-(a-6).^2/2)
diff(Fa,a)
% Part c and d
% % Homework 8.1
% Part c and d
sigma=0.1;
T = 1;
N = 1000;
run_times  = 50;
alpha = 0.995;
t_small = zeros(1, run_times);
for index = 1:run_times
    x = zeros(1, N + 1);
    x(1) = 10*randn;
    for t = 1:N
        y_t = x(t) + sigma*f_prime_func(x(t)) + sqrt(T*sigma)*randn;
        rho = min(exp((f_func(y_t) - f_func(x(t)))/T), 1);
        z = rand;
        if z < rho
            x(t+1) = y_t;
        else
            x(t+1) = x(t);
        end
        T = alpha * T;
    end
    t_small(index) = x(t+1);
end
figure(1)
plot(t_small);
title(['Evolution of the process of f(x) with run time = ' int2str(run_times)]);

hist(t_small);
title([‘Histogram of maxima of f(x) with run time = ' int2str(run_times)]);
function f = f_func(x)
f=exp(-x^2/2)+2*exp(-(x-3)^2/2)+exp(-(x-6)^2/2);
function f = f_prime_func(x)
f= -x*exp(-1/2*x^2)+2*(-x+3)*exp(-1/2*(x-3)^2)+(-x+6)*exp(-1/2*(x-6)^2);
2a

OUTPUT

[image: image18.png]Plot of hx.y) over [-1,1]





b)

α = 0.99  σ = 0.25
[image: image19.png]Evolution of hx.y) at each time step
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[image: image20.png]14

Evolution of Process with alpha =0.99 and sigma=0.25
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α = 0.99  σ = 0.5
[image: image21.png]Evolution of hx.y) at each time step
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[image: image22.png]Evolution of Process with alpha =0.99 and sigma=0.5
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α = 0.99  σ = 1
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α = 0.99  σ = 5
[image: image25.png]x10 Evolution of h(x.y) at each time step
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α = 0.2  σ = 0.5
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[image: image28.png]Evolution of Process with alpha =0.2 and sigma=0.5
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α = 0.2  σ = 0.9
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[image: image30.png]Evolution of Process with alpha =0.2 and sigma=0.9
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Sorry about the below graphs.  I had some difficulty here save the image as a picture.
α = 0.5  σ = 0.9
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[image: image32.png]Evolution of Process with alpha =05 and sigma=0.9
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α = 1  σ = 0.9
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[image: image34.png]Evolution of Process with alpha =1 and sigma=0.9





Code

clear all; 

clc;

close all

[x,y] = meshgrid([-1:0.01:1]);

z=h_of_xy(x,y);

surfc(x,y,z);

shading flat;

shading faceted;

title('Plot of h(x,y) over [-1,1]');

T=100000;

sigma1=0.9;

u1(:,1) = random('uniform',-1,1,2,1);

alpha=0.5;

evol_1(1)=0;

t=2;

while(t<100)

    y1(:,t-1) = random('normal',u1(:,1),sigma1,2,1);

    rou1 = min(1,exp((h_of_xy(y1(1,t-1),y1(2,t-1))-h_of_xy(u1(1,t-1),u1(2,t-1)))/T));

    if rand>=rou1;

        u1(:,t)=u1(:,t-1);

    else

        u1(:,t) = y1(:,t-1);

    end;

    evol_1(t) = h_of_xy(u1(1,t),u1(2,t));

    T=alpha*T;

    t=t+1;

end;

figure(2)

plot(evol_1);

title('Evolution of h(x,y) at each time step');

figure(3)

[m,n]=max(evol_1);

plot(u1(1,1:min(n)),u1(2,1:min(n)),'m-o');

text(u1(1,1),u1(2,1),'x(0)');

text(u1(1,min(n)),u1(2,min(n)),'x(n)');

title(['Evolution of Process with alpha =',(num2str(alpha)), ' and sigma=',(num2str(sigma1))]);
function [out]=h_of_xy(x1,y1);

[mx,nx] = size(x1);

[my,ny] = size(y1);

if mx~=my && nx~=ny

    return;

else

    for i=1:mx

        for j=1:nx;

            x2 =x1(i,j);

            y2=y1(i,j);

            out(i,j)=(x2*sin(20*y2)+y2*(sin(20*x2)))^2*cosh(sin(10*x2)*x2)+(x2*cos(10*y2)-y2*sin(10*x2))^2*cosh(cos(20*y2)*y2); 

        end;

    end;

end;
