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Problem 1 A sender transmits a random variable X through a channel with output Y 
given by 

Y = X + Z mod 2 

where Z is the signal inserted by a jammer. X and Z are independent. X and Z can only 
1take binary values 0 or 1. The sender is limited in energy so that EX [X

2] 
2 

and the 
1 

≤
jammer is limited in energy so that EX [X

2] 
4
. The sender seeks to maximize mutual ≤

information (I(X; Y ), while the jammer seeks to minimize it. What is the policy followed 
by the sender, by the jammer, and the resulting mutual information? 

Problem 2 
Problem 3.3 in Cover and Thomas. 

Problem 3 
Problem 3.7 in Cover and Thomas. 

Problem 4 
Problem 4.1 in Cover and Thomas. 

Problem 5 
Problem 4.2 in Cover and Thomas. 

Problem 6 
Problem 4.12 in Cover and Thomas. 

Problem 7, Chernoff bound 
Use Chebyshev’s Inequality to show the following: let X1, . . . , Xn be i.i.d. random vari­

ables, and Y = 
�n Xi.i=1 � 
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for any s ≥ 0. 
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