EE3610 Signals and Systems 2014
Homework No.4 Solution
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In order to make the system causal, we have to cancel out the non-causal term, i.e.
the first term of H,(jw), yields b=-3.

4. (20%)
Note that h(t) =h (t—1), where
sin(4t
h,(t) :L
it
The Fourier transform H,(jw) of h(t) isasshown in the following figure.
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From the above figure, we can see that the h,(t) is an ideal low-pass filter with passband
|a)| <4. Therefore, h(t) can be seen as the impulse response of an ideal low-pass filter
shifted by one to the right. Using the shift property, we have

g o |a)| <4

0O , ow

H(jw)={

(1) X,(jo)=7e25(w—6)+7e25(w+6).
Itis clear that Y,(jo)=X,(jo)H(jw)=0 =y, (t)=0.

@ X,(jo) == 3 (3 5(0-3K) -5+ 3K)}
Jli 2
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=Y,(jo)=X,(jo)H(jo) = 2£j{5(co—3k)—5(a)+3k)}ej‘”

=VY,1t)= %sin(St -1)
(3) We have

elo |a)|£4

0 =Y, (jo) = X;(jo)H (jo) = X, (jo)e ™.

X;(jo) :{

This implies that

ys(t) =% (t-1) = sin(4n .
mt

(4) X,(jo) isshown in the following figure.

X,(jo)

Therefore,
Y, (jo) = X,(jo)H(jo) = X, (jo)e ™
This implies that

. 2
y4(t>=x4(t—1)=[%j .
5 (20%)

(1) The frequency response is
Y(jo) 33+ jow)
X(jo) (4+ o) 2+ jo)
(2) Finding the partial fraction expansion of the answer of part (1) and taking its inverse
Fourier transform, we have

H(jw)= (5%)

h(t) = g[e‘“ re?u). (10%)

(3) We have
Y(jo)  9+3jow

X(jo) = 816j0_a =Y(jo)B8+6jo—0")=X(jo)9+3jw).

Taking the inverse Fourier transform we obtain

d*y() | . dy(®) _ L dy(t) .
i +6 ot +8y(t) =3 it +9x(t).  (5%)
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