
MATH 6390 (Fall 2013) Project 3
Sampling from Non-Uniform Distributions

Due Wed Nov 13th

(A) Write a Matlab function to sample from the exponential distribution, E(λ), using the in-
verse cumulative distribution function method (see Lecture Notes on Sampling From Nonuni-
form Distributions I, page 6).

(B) Write a Matlab function to sample from the χ2(3)-distribution using the Acceptance-
Rejection Method as outlined on page 10 of Sampling From Nonuniform Distributions II. In
particular, you will use the samples generated in (A) above. Also see Matlab code ChiSq.m.

(C) Write a Matlab function to sample from the χ(3)-distribution by using the fact that
if X ∼ χ2(3) then Y =

√
X ∼ χ(3). (The χ(3)-distribution is an example of a Maxwell

distribution of the speed of particles in an ideal gas.)

(D) For each of the sampling methods you implemented in (A–C), adapt and extend the
Matlab code MonteCarloForNormalDistribution.m discussed in class to verify the correctness
of your code.1 Specifically, using the samples you generate to

1. Estimate the mean and variance of the distribution using the formulae on page 16 of
the lecture notes Probability II. Compare your estimates to the exact values of these
moments, which are also given on page 16 of the lecture notes for E(λ) and χ2(3) and
at wikipedia for χ(3).

2. Plot histograms of the probability density function and compare to analytical formulae
on pages 9, 10 of the lecture notes for E(λ) and χ2(3) and at wikipedia for χ(3).

3. Add Confidence Intervals to your histogram plot.

Report

Use MATLAB’s publish command to generate pdf files containing your MATLAB code,
results, and a discussion of the results. Submit your MATLAB .m files and .pdf files
in a single tar file.

Grading Scheme

6 points for each of (A), (B), (C); 10 points for code in (D); 30 points for results in (D);
12 points for write up.

Total Points = 70.

1For this verification exercise, write a Matlab function VerifySamplingMethod(Samples,@AnalyticPDF) that
takes a vector of samples, Samples, from a distribution who probability density function is given by the user-
defined function AnalyticPDF.
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