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Matlab source code.

Problem #19, Chapter 5.

Part (a): Use the Monte Carlo method with n=100 and n=1000 to
estimate

$ int 0”1 cos(2pi*x)dx. Compare the estimates with the exact answer.
clear;

o\°

o\

nl=100; % number of Monte Carlo samples for the 1st estimate
n2=1000; % number of Monte Carlo samples for the 2nd estimate
xl=rand(1l,nl); % 1lxnl vector with components ~U[0,1]

x2=rand(1,n2); % 1lxn2 vector with components ~U[0,1]

I true=0; % true value of the integral

Il=mean(cos(2*pi.*x1)); % 1lst Monte Carlo estimate

I2=mean(cos(2*pi.*x2)); % 2nd Monte Carlo estimate

o\

Output: I1=-0.0255547, I2=-0.007258.
The 2nd estimate is more accurate

o\°

\©

¢ Part (b): Use Monte Carlo to evaluate int 071 cos(2pi*x*2)dx
n=10%4; number of Monte Carlo samples
x=rand(1l,n); % 1lxn vector with components ~U[0,1]
for i=1:n

I(i)=mean(cos (2*pi.*(x(1:1).%2)));

% I(i) is the Monte Carlo estimate that is based on i samples
end

o\°

% Output: the integral is approximately 0.24

% See also the Figure that show convergence of I(i) to 0.24 as i
increases
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