
CS 3220: Homework 5
Instructor: Anil Damle
Due: November 11

Policies

You may discuss the homework problems freely with other students, but please refrain from looking
at their code or writeups (or sharing your own). Ultimately, you must implement your own code
and write up your own solution to be turned in. Your solution, including plots and requested
output from your code should be submitted via the CMS as a pdf file. Additionally, please submit
any code written for the assignment via the CMS as well.

Question 1:

An exponential random variable with parameter λ > 0 has CDF

FX(x) = 1− e−λx

for x ≥ 0 and FX(x) = 0 for x < 0. Explicitly work out the procedure for sampling from this
distribution using the inverse CDF method and write out the algorithm.

Question 2:

Using the above we will devise one way to sample from a N (0, 1) random variable.

(a) Let Z be distributed as N (0, 1), show that the pdf of |Z| can be written as

f|Z|(x) =

√
2√
π
e−x

2/2

for x ≥ 0 and 0 otherwise.

(b) An exponential random variable X with parameter λ > 0 has pdf

fX(x) = λe−λx

for x ≥ 0 and 0 otherwise. Show that for x > 0 and parameter λ = 1

f|Z|(x)/fX(x) ≤
√

2e

π
.

(c) Explain how the above lets draw i.i.d. samples from |Z| assuming we can only draw uniform
random variables on [0, 1].

(d) How might we use the above method for generating a sample from |Z| coupled with one
additional uniform [0, 1] to generate a sample from Z.
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