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PROBLEM:

A signal x(t) has the two-sided spectrum representation shown bel ow.
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(@ Which side (f > Oor f < 0) of the spectrum plot corresponds to complex phasors rotating in the
clockwise direction?

(b) Write an equation for x(t) as asum of complex rotating phasors. (These phasors may rotate clockwise
counter-clockwise or not at all.)

(c) Write an equation for x(t) asasum of real functions

(d) Suppose that the signal is sampled to produce the sequence x[n] = x(nTy), where fs = 1/Ts = 200.
Below, sketch the spectrum of the sampled signal (i.e., show the adiasfrequencies) asafunction of both
cyclic frequency — fs < f < fs and normalized frequency @ = 27 f Ts for normalized frequencies
—21 < @ < 2r. Label the axis carefully. You do not have to write out the complex amplitude, just
plot the spectral line at its correct location

[ [ [ [
-2 -7

e il

I
0

2
, 1£865562-7.
e River, NJ07458. (© 2003 Pearson

it 0 fs/2 (soLuTION)

IS



— Nexd > Kusw homw o doad wofle He

SG‘Lﬁcw
(@) tlock waz votadion =D mﬂgajuﬁ-wﬂﬂrﬂ ('P<O
OO GM (Qi‘;ff- -T;»t 1%":]“:;“"‘ Ty -7 frfoz?’t‘ 1% jmrz
Xit)* be e +/0€ €& S5 t/0E e rée e

(c) CIMM ng‘ex émowc?ﬂ-)@ fermwos Grns

X))z & tRocm (4ot =T, ) #12 e (1n 7t +TY3)
@) Whon we samgds Al £, 2200 o sl

oo X 04-3("20-0J t20 +Kzoo ¢ -_ts‘o+&m.

M“WmLT&.Q“ ﬁ\fTﬂﬂ.‘Aﬂﬂ Tl O = -?ﬂ'p/?_g-o‘

ov Ot .21+ thel7 ¥ STMFRAT,

S W

- .zr{ ‘!,3!? -f[sn _.'n —-‘5”—.200 ZIT -Sq ‘n f,SfJ f,fﬂ'—zr{

}

—>
~

w
_2mp —160 5D .0p 20 50 0o 150 ID2ony £

McClellan, Schafer, and Y oder, Sgnal Processing First, ISBN 0-13-065562-7.
Prentice Hall, Upper Saddle River, NJ 07458. © 2003 Pearson Education, Inc.



