Problem 8.9

Given DTFT of length-32 real sinusoid signal sequence con-

sists of 2 Dirchlet peaks given by:

joy 1 sin((3)(32)(@—wp)) — i3l (o+wp) 1 sin((3
QM) = 34 in(De-wo) ¢ +34 sin(

(a) Given signal is :
s[n] = 0.1 + Acos(wn). After taking DFT of the signal the
result is S|k|. Value of S|k] = 0 for 29 of 30 coefficients and

maximum at k; = 10.

W=k =28 N =32

N 327
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Peak frequency occurs at wy, = 7?:_51 As k1 = 10, the fre-
quency of sinusoid is given as Wy = Wy, = ngl = 2??277 = 110(?
radians.

(b) Required to find ko and ks for which S[ks] # 0 and
Slks] # 0.
The first peak occurs at k; = 10, then second peak occurs at

2n(32—k1) _ 2w(32—k1) _ 447 _ 1lx;
32 o 32 32 8

ko. Hence, wy, = wn_p, =
radians. Thus, ky = 22.

The third peak occurs when k3 = 0.
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(¢) Given, k; = 10 and |S[k1]| = 50. Amplitude of signal can
be determined using the equation of Q(e’%).

0 sin((3 =
Hence, |Q(e/¥)] = @hrg 1 28n((5)(32)(@—w0)) _ %A1/2(32),

S 2 sin((D)(@—<do) /2

Since, |Q(e’¥)| = 50, then A = 100/32 = 50/16 = 3.125.
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