
ECE 544 Fall 2013
Problem Set 1

Due August 23, 2013

1. Read Chapters 1 and 2 of M. B. Pursley, Introduction to Digital Communications (MBP).

2. Send email to jvk@purdue.edu. Indicate that it is okay to use your email address to discuss
your class performance should there be need.

ECE 544 Fall 2013
Problem Set 2

Due August 30, 2013

1. MBP Problem 1.8

2. MBP Problem 2.7

3. MBP Problem 2.10

4. MBP Problem 2.16

5. You are trapped in a funhouse at a place containing three doors. The first door leads to the
outside after 5 minutes of travel. The second door leads to a twisty tunnel that comes back to
your starting spot after 20 minutes. The third door is similarly twisty turny and leads back
to the same spot after 30 minutes. If you are equally likely to choose any one of the three
doors whenever presented with the choice (i.e., you can’t remember which door you just tried
assuming you come around again), what is the expected length of time until you escape.

6. If N people, including A and B, are randomly arranged in a line, what is the probability that
A and B are next to each other? What would the probability be if the people were randomly
arranged in a circle?

7. A random process is composed of sample functions of the form

X(t) = Ae−αtu(t−∆)

where A is a Gaussian random variable with mean zero and variance σ2
A, α is a constant, and

∆ is uniformly distributed in the interval (0, T ) and independent of A.

(a) Sketch several sample functions.

(b) Is this process WSS?

8. Consider the WSS noise waveforms Nk(t), 1 ≤ k ≤ N , where E{Nk(t)} = 0 for 1 ≤ k ≤ N and

E{Nj(t)Nk(t)} =

 σ2 j = k
σ2/2 |j − k| = 1
0 |j − k| > 1

.

(a) Calculate the second moment of

N(t) =

N∑
k=1

Nk(t).

What is the variance of N(t)?

(b) Assuming that each of the Nk(t) has a Gaussian pdf, write down the pdf of N(t).


