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	Problem
	Points
	Score

	1
	35
	

	2
	[bookmark: _GoBack]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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4.11 Stationary processes. Let ..., X_1, Xo, X1,...be a stationary
(not necessarily Markov) stochastic process. Which of the follow-
ing statements are true? Prove or provide a counterexample.

(@) H(X,|Xo) = H(X-n|Xo) .
(b) H(Xn XO) > H(Xn—1|XO) .
(c) H(X,|X1, X2, ..., X,_1, X,11) 1s nonincreasing in n.

d H(X,|X1,...,Xn—1, Xu+1, ..., X2,) is nonincreasing in n.
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2.20

Run-length coding. Let X1, X2, ..., X, be (possibly dependent)

binary random variables. Su
lengths R = (R, Ry, ...) of
occur). For example, the seg

ppose that one calculates the run
this sequence (in order as they
uence X = 0001100100 yields run

lengths R = (3,2,2,1,2). Compare H(X1, X2,...,X,), H(R),

and H(X,, R). Show all equa
the differences.

ities and inequalities, and bound all
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2.34 Entropy of initial conditions. Prove that H(Xy|X,) is nondecreas-
ing with n for any Markov chain.




