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ECE 302: Probabilistic Methods in Electrical and Computer Engineering
Fall 2021
Instructor: Prof. A. R. Reibman

Homework 11

Fall 2021
(Due Thursday December 2, 11:59pm)

Homework is due on Thursday December 2 at 11:59pm on Gradescope. No late homework will be
accepted, and no homework will be accepted without a statement. Include a brief description of all sources
of information you used (including other people), not counting the text, handouts, or material posted on the
web page, or state “I did not receive help on this homework”. You do not need to reference any material
presented in class or on the course web-site, in the textbook, nor Prof. Reibman nor TA Haoyu Chen.

Statement:

Topics: Law of Large Numbers and Central Limit Theorem)

Exercise 1. (From textbook, problem 7.16, rephrased somewhat)
Suppose that 20% of voters are in favor of a certain legislation. A large number n of voters are polled and
the proportion in favor is estimated using a relative frequency. That is to say, the fraction of the n voters
polled who are in favor is the estimate for the overall population.
Use the Chebyshev inequality associated with the Law of Large Numbers to approximate how many voters
should be polled so that the probability is at least 0.95 that the estimate differs from 0.20 by less than 0.02.



Exercise 2. (From textbook, problem 7.23)
(NOTE: This is a different problem than above.) A large number n of voters are polled and the proportion
in favor is estimated using a relative frequency. That is to say, the fraction of the n voters polled who are
in favor is the estimate for the overall population.
Use equation the Central Limit Theorem to determine how many voters should be polled so that the prob-
ability is at least 0.95 that fA(n) differs from 0.20 by less than 0.02.
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Exercise 3.
If 10 fair dice are thrown, estimate the probability (using the Central Limit Theorem) that the sum obtained
is between 30 and 40 (inclusive).
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Exercise 4.
Suppose a random process has 4 equally likely sample functions (i.e., realizations), for t > 0, given by:

x1(t) = −2

x2(t) = 1

x3(t) = cos 3πt

x4(t) = 2 sin 5πt

Sketch the ensemble (i.e., the set of realizations). What is the sample space if t = .5 ?
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Exercise 5.
Consider X(t) = A cosωt, where A is a random variable that is uniform on the interval [0, 1]. Determine the
pdf’s of X(t) when t = 0, π/4ω, π/2ω, and π/ω.
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