ESE 535 HW # 2 Due February 17, 2000 at 3:50 pm

A. From the textbook: Problems 3.1, 3.3, 3.5, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 4.10
B. Binary Symmetric Markov Source: Consider the binary Markov source: {X,}>%,, X, € X =
{0,1}, with
e p ifi=j
Pr{Xnt1 = jlXn =i} = { 1—p otherwise ’

n > 1, where p € [0, 1].

(a) Find the initial state distribution (Pr{X; = 0}, Pr{X; = 1}) required to make the

source {X,} stationary. Assume in the next questions that the source is stationary.

(b) If p = 1/2, show that {X,} is a discrete memoryless source and compute its entropy
rate.

(c) Suppose that p = 1. Is {X,,} irreducible? Is it ergodic?
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Repeat part (c) if p = 0.
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For p € (0,1), compute the entropy rate of {X,,} and plot it versus p.



