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Orr...we could calculate the Monte Carlo approximation of this integral.
Step 1 we identify

hir) = xe*

Step 2 we identify

glz) =1

and from this can also determine the probability distribution function p(r) < (a.b) = (0. 1).
According to the definition expression for p(.r) given above we detemine p(r) to be:

\ g(z) 1
plr) = 57— = —.
[ g(z)dz —a

Step 3: The expression on the right is the definition for the uniform distribution 77 f((). 1), which is
easy to sample from using the MATLAB rand () (Notice too that the constant ¢ = — a = 1).

Step 4: we calculate the Monte Carlo approximation as
I = CE,5)h(x)

where each 7; is sampled from the standard uniform distribution. Below is some MATLAB code
running the Monte Carlo Approximation for two different values of ¥

1| % MONTE CARLO APPROXIMATION OF INT(xexp(x))dx

g % FOR TWO DIFFERENT SAMPLE SIZES

4 rand('seed',12345);

5

6 % THE FIRST APPROXIMATION USING N1 = 100 SAMPLES
7| N1 = 100;

8| x = rand(N1,1);

9| Thatl = sum(x.*exp(x))/N1

10

1; % A SECOND APPROXIMATION USING N2 = 5000 SAMPLES
13| N2 = 5000;

x = rand(N2,1);
That2 = sum(x.*exp(x))/N2

Comparing the values of the variables and [hat2 we see that the Monte Carlo approximation is better
for a larger number of samples.
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