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1. (a) X(e)

[e.e]

X (') = Z xz[n] =0

n=—oo

(b) arg{X (™)}
x[n] is a real and odd function shifted by 2 to the right, i.e.
x[n] = x,[n — 2.

Since w,[n] is real and odd, X,(e’) is purely imaginary,
thus

X (') = | X, (/) |e 9% 3

which means,

arg{ X (')} = g —2Q

/7r | X (") P2 = 27 Z |z[n]|> = 287

- n=-—o00

/ X (e7eB3d0 = 21x(3) = =27

y[n] < Re{e’™'X (/%)) by DTFT.

2.
zy(t) = x()p(t) = a(t) Y 6(t —nTy)
But since p(t) = Z d(t —nTy) is periodic, it can be represented as a
Fourier Series:
p(t) - Z Onejn27rf3t7
where

1 (T2 _
C, = —/ p(t)e Im2mIst gy
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Z f363"2“f5 and z4(t) = Z fe”ﬂ“fs

Then ) )
X,(f) = / zy(t)e Pt = / fora(t) Y foelmltemi2 gy
— Z 1. / z(t)e 12—l gy
= > X =0t

3. (a)
i

di { .
Ldt—l—Rz vlz>1-£+2-z:v1
sl(s )+2[( ) = Vi(s) (assuming i(0) = 0)

Vi(s)

I(s) = s+2

1
H,(jw) = ;
142
w3gp = 2 1is the 3-dB dropping frequency.

On the other hand, for bilinear z-transform,

we set .
1— 2"

—C-
s 1+ 21

Y
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where C is to be determined to have the same 3-dB bandwidth.

“’;T) - 20046(#) o 2((711) =20

. ¢ = w, cot(

1

CCH(z) = -
(2) 1+§(20;§j)

1

1—2z—1

1+ (10) =T
14271

T A4z Y+ 01—z

B 1+ 271
11 —9z1
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(d)
1 —eTs
S

= (-2 (2

H(z) = 22V

Ho(8) tHiznt,)
H,(s)

i=nts)

2

m) |t=ns)

s
1 1
s

=nts)

x(T)h(t — T)dr

)
1 0<t< Ty
0 otherwise

1 t—1T, <1 <Tj
0 otherwise
)



