ECE 301: Homework 6

SOLUTIONS
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Problem 2

X(jw) =0 when |w| > wy

X(j(w— if
Y () = (j(w w)) 1 w>0
X(jlw+wy)) ifw<0
Therefore: Y (jw) = X(w —wy) + X(w + wyy) since X (w) is band limited in wyy
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y(t) = 2= oo 0(t — k)
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x(t) is periodic with period 7
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Part b:

Y (jw) = 5. X (jw) * P(jw)
X(jw) =1 when |w| < 3 and 0 otherwise.
Pjw) = 2 Y0 0w - TRy =455 d(w - 4k)
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Problem 5

z,(t) =522 x(nT)é(t —nT) T=10"*

n=—oo

Part a:

X (jw) = 0 for |w| > 50007
Max frequency = (%) = 100007
This signal can be perfectly reconstructed

Part b:
X(jw) =0 for |w| > 150007
This signal can NOT be perfectly reconstructed

Part f:

X(jw) * X (jw) = 0 for ]w[ > 150007
=> X (jw) = 0 for |w| > $(150007) = 75007
This signal can be perfectly reconstructed

Part g:

| X (jw)| = 0 for |w| > 50007
| X (jw)| > 0 for |w| < —100007
This signal can NOT be perfectly reconstructed

Problem 6

(t) 1 (t) * a(t)
X1(j w) = 0 for |w| > 10007
Xy(jw) = 0 for |w| > 20007

yp(t) = 2o o y(nT)o(t — nT)

Y (jw) = 0 for |w| > 10007



since Y (jw) = X;(jw) X2 (jw)

Problem 7
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