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	Problem
	Points
	Score

	1
	35
	

	2
	30
	

	3
	35
	

	Total
	100
	



Notes:
(1) The exam is closed books and notes except for one double-sided sheet of notes.
(2) Please indicate clearly your answer to the problem.
(3) If I can’t read or follow your solution, it is wrong and no partial credit will be awarded.
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9.4 Exponential noise channels. Y; = X; + Z;, where Z; is 1.i.d. ex-
ponentially distributed noise with mean p. Assume that we have
a mean constraint on the signal (i.e., EX; < A). Show that the
capacity of such a channel is C = log(1 + %).
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7.8 Z-channel. The Z-channel has binary input and output alphabets
and transition probabilities p(y|x) given by the following matrix:

Q:[ 1}2 1(/)2] .y el0.

Find the capacity of the Z-channel and the maximizing input prob-
ability distribution.
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8.4 Quantized random variables. Roughly how many bits are required
on the average to describe to three-digit accuracy the decay time
(in years) of a radium atom if the half-life of radium is 80 years?
Note that half-life is the median of the distribution.




