COMER
Nevember 12, 2017

ECE 600 Final Exam

1. Enter your name and signature in the space provided below. Your signature indicates that you have
not received any assistance from notes or other references, or from other students, during the exam.

2. You may not use a calculator or any other reference materials.

3. Partial credit will be given, at the discretion of the instructor. You must clearly justify your solution
to receive full credit.

SoluTisN

Signature:




1. (25 points) Suppose that the joint density function of the random variables X and Y is given by

fxy(z

for0 <z <o00,0 <y < o0
(a) Find the marginal density function of Y.
(b) Use iterated expectation to find E[X
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2. (25 points) Consider a random variable X, and let ¢, be a sequence of positive real numbers converg-
ing to lm ¢. Show t h fY = ¢y X, then Y, converges in distribution toY =cX.
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3. (25 points) Consider a random process D(t) = X (¢) — X (¢ — d), where X (¢) is a WSS process and
d > 0is areal number. If D(t) is passed through a LTI system with impulse response h(¢), find the
utocorrelation function of the output of the system in terms of Rx (7) and h(¢).
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“4. (25 points) Let X (t),t > 0 be a random process with mean functio n px(t) = u and au
function Cxx (t1,t2) = X(m n(ti,ta)). F a fixed T' > 0, find the mean and a
function on() X(t) — X(T) for all t > T. Note that for the autocovariance fun
you need only consider times ¢ and ¢y that are both greater than 7.
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