12.1

ESE305 Homework #6
(DUE 11/11/99)

(@ w,=400rad/s
(b) w,>200m rad/s
() w,=400rad/s
(d) w,=>200m rad/s

12.2 (a)

Sampling Frequency = 50Hz
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12.2(b)

f. =50Hz is not a suitable sampling frequency for thissignal. f, =50Hzis

one-half the Nyquist rate for the signal. Aliasing is seen in the frequency
spectrum. f_ =100 Hz is a satisfactory sampling frequency, which isthe

Nyquist rate for the signal.

12.3(a)

T,=10ms f,=100HzO w, =200t rad/s
T,=50ms f,=20HzO w,=40mr rad/s

Xs(w), T, =10ms
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12.3(b)

Both are theoretically acceptable sampling frequencies. T, =10ms would be
preferable in most practical applications.

12.6(a)



X[n] = 50-5 ,n=0 X(Q) — zo_Sne—an - ;_Q
Ep’ 0 n=0 1-0.5¢e™!

12.6(b)

y[n] = n(0.5)"u[n]

< n—jn O.SGjQ
X(Q) = ZnO.S g o :m

12.6(c)

vin] = 2[u[n] —u[n-9]]

4
V(Q) = z 207" = 2 I2[@l2? 1 @I 114712 + 7122 = 2e7122[1 + 2€0SQ + 2¢052Q)]
n=0

12.6(d)

w{n] = rect(n/4) + rect(n/10)
5 2
wWQ)=SYel™+ §el™
nZE’ nZZ

=l 4+l 1+ I%? 1 2122 + 1% 4+ 2+ 20712 4 27122 4 @713 4 @714 4 g7I50

12.7
Proof:

N-1

x[n] O X, (k)= le[n]e—jZHkn/N

N-1

X,[n] O X, (k) = sz[n]e—jzmnm



X3[N] = ax,[n] + bx,[n]

0 Xq(k) = 3 xlnle

N-1

= Z(wl[n] + bx,[n])e” "™

N-1 . N-1 )
- Zaxl[n]e—JZrkn/N + bxz[n]e—erkn/N
n=

n=

N-1 N-1
- aZ Xl[n]e—j2nkn/N + bZ Xz[n]e—j2nkn/N
= aX, (k) +bX, (k)
12.8
Proof:

N-1

x[n] O X(k) = Zx[n]e‘jz”"”’N

N-1 N-1

Xz[n] — X[n]e—jZleon/N D Xz(k) = Zx[n]e—jZIﬂ(On/Ne—jZTzkn/N = Zx[n]e—jZm(lﬁk{))/N = X(k + ko)

12.11

[0.5",n>0
X[n] =0

M, n<O0

! _ 1-(0.5e 48 1-0.5°

— 21kn/8 _ —

Wkl = Z e T = 1-05e M7*  1-0.5e K
12.12

y[n] = n(0.5)"u[n]
ylk]l = Z ylnje™ =

=0.5e "% + 0.5 "2 + 0.375e 734 + 0.25e 7" +0.15625e%K* + 0,09375¢ 132
+0.0546875¢ 1 7k/4



