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EE 438 DIGITAL SIGNAL PROCESSING WITH APPLICATIONS
Exam #2 — Spring 1999
Friday, March 12, 1999

You have 50 minutes to complete the following THREE problems.

It is to your advantage to budget your time so that you can try every problem.
The examination is closed-book, closed-notes.

You must show all work to obtain full credit.

No calculators are allowed.

Some useful formulas:

1-D Transforms 2-D Transforms
CTFT . CSFT .
rect(t) = sing(f) rect(x,y) = sinc(u,v)
. CTFT . CSFT__
sinc(t) < rect(f) circ(x,y) < jinc(u,v)
—ﬂtz CTFT —ﬂfz q f 2+ 2 <1 2
€ T © circ(x,y) = O "V . Y /
X(t/T) = |T|X(fT) [0 otherwise
CTFT .
x(t—d) = X(f)e 12
io7f CTFT Z-Transforms
x(t)e! Mo = X(f - 1,) 1
a"u(n) - - ROC=|4>a
l-az
Sampling -a"u(-1-n) = 1 - ROC=|4<a
l-az

S(f) = Y(e'7™)

Interpolation and Decimation
Z(e"“) =Y(E"™)

jwy — 1< i(w-2mK)/L
Z(e )—IKZY(e )
=0



Name:

Problem 1. (33 points)

Consider the following discrete time system.

Cama A

Z-1

1/2

v

a) Calculate its causal impulse response.
b) Calculate its stable impul se response.
c) Calculate its | eft sided impul se response.

> y(n)
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Problem 2. (33 points)

Consider the following two discrete-time functions
x(n) =u(n) —u(n-28)
y(n) =cos(27in/ N)
For the following problems, show all work.
a) Calculatethe DTFT of Xx(n).
b) Calculate the 16-point DFT of X(n).
c) Calculate the 16-point DFT of y(n).
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Problem 3. (34 points)
Consider the following discrete-time system.

x(n) _p| HE) [yl ¢2 EEUEN Tz Lyl HED [ ()

For the following problems, assume that X (e'“) = A(w!/ 71) for <,
a) Sketch X (€') for [of <7,

b) Calculate and sketch Z(e'”) and Y (€'“) when

A |of<m/2

%) mi2<|o <m

c) Calculate and sketch Z(e') and Y (€'“) when
[0 |w<m/2

%l mi2<ld<m

H(e") =

H(e") =
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