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Question # 1:
Find the DTFT of the following sequence:

cos(won)u(n)
Solution:

x(n) = cos(wyn)u(n)

X(w) =F{x(n)} = Z {cos(won)u(n)}e=jon

n=—oo

o [ed@on 4 gmwon]
— Z e jon
n=0
{Z [e/@o-]" 4 Z [e—j<wo+w>]n}
n=0 n=0

1 1 1
a E{l — el(wo—w) + 1— e—j(w0+w)}

N =

1( 1—e /(@otw) 4 1 _pilwo-w)
B E{l + e 2/0 —e=J0(e/@o + ef‘“’O)}
1—e /% cos w,

X = . .
(@) 1+ e 2J® —2e7J® cos w,
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Question # 2:

Solve the following LCCDE for y(n) assuming zero initial conditions:
yln] — 0.25y[n — 1] = x[n] — x[n — 2]
For x[n] = §[n].

Solution:
yln] — 0.25y[n — 1] = x[n] — x[n — 2]

Taking DTFT of each term in the difference equation we get,
Y[e/®] — 0.25e /@Y [e/®] = X[e/®] — e 2/ X[e/]

Because the DTFT of x (n) is X[e/¢] = 1,

. 1—e 2@ 1 e 2
Y[e]w] = — = — — .
1-0.25¢e7/® 1-0.25e7/¢ 1-0.25¢7/®
Using the DTFT pair,
1
25)" —_——
(025" u(m) © T 5750w

The inverse of DTFT of Y[ef “’] may easily be found using the linearity and shift
properties:
y[n] = (0.25)"u(n) — (0.25)" 2u(n — 2)
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