EE4150 Digital Signal Processing
Dr. Hsiao-Chun Wu

Final Examination, Spring of 2003
Time: 7:30~9:30 a.m., Saturday, May 17, 2003

Please ALWAYS work on the FRONT SIDE of each page. No answer on the BACK
SIDE of any page will be GRADED! Ask for additional blank papers if necessary!

You may check any textbook, classnote or other references alone during the test.
However, NO CHEATING or COLLABORATION is allowed and such violation of the

university regulations will be reported.
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Question 1 (30%)

2
z

(z-a)%(z=b)

The Z-transform of a discrete-time sequence x(n) i1s  X(z)=

a>1>b>0.
(a) What is the partial fraction expansion of X(z)? (10%)
(b) What is x(n) if the ROC is a >|z[ > b ? (10%)

(¢) What is x(n) if the ROC is |z| > a ? (10%)



Answer to Question 1:
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(b) x(n) =Z {X(2)}
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Question 2 (20%)

. . .. 1, —a<t<a
A continuous-time function is stated as x(¢) =

~, where a>0.
0, otherwise

(a) What is its Fourier transform X (Q) ? (10%)
(b) Based on the result in (a), determine the inverse Fourier transform of Y(Q), such that

{1, -mr<Q<sm
Y(Q) = . (10%)

0, otherwise



Answer to Question 2:
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Question 3 (30%)

A discrete-time sequence y(n) results from a convolution of three discrete-time
sequences, namely xq(n) = xo(n) =a"u(n) and x3(n) =b"u(n), where 0<a<l, 0<b<1,
are constants and u(n) is the unit-step sequence.

(a) Determine the DTFT of xq(n) . (10%)

(b) Determine the DTFT of x3(n) . (10%)

(c) Determine the sequence y(n) = x4(n) U xo(n) U x3(n). (10%)



Answer to Question 3:
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Question 4 (20%)

The Z-transform of a filter 4(n) is stated as H(z) =

2

L o
z-0.99 4 | z-0.99¢ 4

where ROC is |z|>0.99.
(a) What is the DTFT of A(n)? (10%)

m
i
(b) What is the magnitude gain for a complex exponential signal x(n) =e 4

this A(n)? (10%)

filtered by



Answer to Question 4:

(a) H(w) = DTFT{h(n)] = Z{x(n}|___jw = o

(b) The magnitude gain is
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