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Practical Sheet 1

Note that we do not distinguish between pseudo random numbers and actual random
numbers.

1. Let A € (0,00) and let X be a Laplace distributed random variable with parameter A,
i.e. X ~ Laplace,. In this exercise you may use without proofs the results of Problem
3 from Sheet 1 regarding the Laplace distribution.

a)

b)

Write a MATLAB function Laplace(N,\) with input N € N, A € (0,00) which
returns as output N independent realizations of Laplace,-distributed random va-
riable generated with the inversion method. The MATLAB function Laplace (N, \)
may use at most N realizations of an (g )-distributed random variable.

Write a MATLAB function LaplacePlot() which plots 10° realizations of an
Laplace ;-distributed random variable generated with your MATLAB function
Laplace(N,\) in a histogram with 1000 bins.

2. Let A C R? be the set given by

Az{(m,y)eRQ:gC;—i—yQSQ}. (1)

Write a MATLAB function AcceptanceRejection(/N) with input N € N and
output a realization of an (U4)®V-distributed random variable generated with
the acceptance-rejection method. Type AcceptanceRejection(6) to test your
implementation.

Write a MATLAB function AcceptanceRejectionPlot() which uses your MAT-
LAB function AcceptanceRejection(N) from Item (i) and the built-in MATLAB
function plot(...) to plot 10° realizations of an U-distributed random variable
in a coordinate plane.

Write a MATLAB function BoxMuller (V) with input N € N and output a rea-
lization of an Np, Ipn -distributed random variable generated with the Box-Muller
method. Your MATLAB function BoxMuller (/N) may use at most N + 1 realiza-
tions of an U(g 1)-distributed random variable. Type BoxMuller(11) to test your
implementation.



(i) Write a MATLAB function BoxMullerPlot() which plots 10° realizations of an

No, 1 -distributed random variable generated with your function BoxMuller (V)
from (i) in a normalized histogram with 100 bins and which also plots the density
of Ny 1, in this histogram.
Hint: Use the MATLAB function histogram(...) with the ’Normalization’-
option to obtain the normalized histogram with empirical density function of the
y-axis. For the plot of the N j,-density, extract the data points of the histogram
and use and the built-in command hold on.

(iii) Write a MATLAB function MarsagliaPolar (/N) with input N € IN and output a
realization of an Np, I, v ~distributed random variable generated with the Marsaglia
polar method. Type MarsagliaPolar(11) to test your implementation.
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