
Exercises 1 (18. March 2024)

Monte Carlo technique

1. construct a uniform random number generator from the congruential method:

Ii+1 = mod(a · Ii + c,m)

Ri+1 =
Ii+1

m

with I0 = 4711, a = 205, c = 29573 and m = 139968
Compare the correlation of 2 random numbers. Compare this with RANDOM.

2. construct a Gaussian random number generator from a uniform random number generator

3. write a small program that integrates (with Monte Carlo method) the function f(x) = 3x2

for
∫ 1
0 f(x)dx, and calculate the uncertainty.

4. write a small program that integrates (with Monte Carlo method)
∫ 1
0

∫ x
0 dxdy with 0 <

x, y < 1.

5. write a small program to integrate a simple function in one dimension:
∫ 1
xmin

g(x)dx =∫ 1
xmin

(1− x)5 dx
x
, using Monte Carlo integration, with xmin = 0.0001

Improve the above integration by using importance sampling.
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