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3.13 Y(e/?) = Za|”|€_fm with ‘a‘ <1. Rewriting we get
H=—00
. -1 ) a0 . w . o .
Ye!P)= Ta e+ Ta"e T = S(ae!)+ T(ae D)
n=—m n=0 n=1 n=0

. )
ae’® 1 l—a”
+

H — 2
l—ae’® 1-ae™® 1-2ccoso+a”

. o [ 5 y . .
3.14 GEe!®)= % 6[;?]—% e " =1-Hpp(e!®).
n=—0"
G(el®)
1
} 1 @
-1 _m(_" 0 (.0(_" T

L4
—
th

™ . . n . .
x[n] = L [X(e/®)e!™dw. Hence, x *[n]= L [X*(e/®)e™ " de.
o “ 2n -

(a) Since x[n] is real and even, we have X(ejm) =X *(ej @), Thus

1 T i i
x[-n]=— [X(e!®)e™ /" dw. Therefore.
-

I8 . . .
x[n] = %(x[n] +x[-n]) = Zl [X(e/®) cos(on)do. As a[n] is even, X(e/®)=X(e /?).
T -

As a result, the term X (¢/®)cosn(on) inside the above integral is even, and hence

n .
x[n]= l_[X(ejm) cos(on)do.
o
(b) Since x[n] is real and odd. we have x{n]=—x{-n] and X(ejm)= X (e_jm). Thus,

L . .
x[n]= %(x[n] —x[-n] = Zi _[X(ejm) sin(on)do. As a result, the term X (e/®) sin{ mn)
T_n

;T .
inside the above integral is even, and hence x[n] = I | X( e/ )sin(on)do.
To



3.23 (a) Hl(ejﬂ) =1+2cos(®)+3cos(2m)=1+2

(e_jc) P ' i" oJ20 il p
+3

L 2

—1+el® p eI L] 50720 L) 5,720 Tharefore.,

{nl}={15 1 1 1 15}, -2<n<2.

(b) Hj (/)= (3 +2cos(m) + 4cos(2m}}c05[’ % ‘le—jmn

/2
e Jjol2

B O Lde o ¢ oi2a, —jla | jel2 | —jel2
| [ 4 € +& e +é
=[3+2 - 4| |
| 2 2

= %(’% +el® 4 eTIO 4220 29_-"2":'11 +e_~"'m]
=241.5679 1267® o200 ] 5,7720 =30 Hence,
{h[n]y =11, 1.5 2, 2, 1.5 1},-2=n=3.

(c) Hy (ejm)= j[3+4cos(03)+ 2005{2(0)]5in(03)

I
f

Joo —jo

. e +e

- J[:% wq 102
\ = }

( f,jﬁm +€—_,l'2c.:-

L 2

V[ ede—e=io)
I

=%(3+ 2070 1 2e7IO L pI20 4 o200 }ejm —e™I®)

27

—34+2619 126779 41056729 20.5¢7729, Hence,
{h.[n]} ={05, 2, 3, 2, 05},-2=n<=2.

(4 Hy (f?jm) = j[zl +2cos(@) + 3CDS(zfﬂJ)]SIIH((O}FZ\]EJIm’{z

= j|:4—2(M\|+ qiﬂ'fﬁm e ito :| [ eI®I2_ —jwll Jg_jmm

.2 ) 2j

=%(4 +el® L eTIO L 150720 115 e’_*"zmll —e IO ]

=1.5-025¢/® 15772 115729 _ 0507729 _(0.75¢ 39, Hence.
{hyln]}={-15 -05 -3, 3, -05 -3}.-3<n<2.
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327 X(e/®)= s aln]le /" . Therefore, X(¢/®'?)= s x[n]e /@' and
n=— H=—"0C

jol2, _ < n_—j(@/2)n o i
X(—e Y= Zxal(-1)e . Thus, we can write

n=—u0
. oo . [ . s oo | .
V(e/®) = Talnle /" =2 ?)+ X(—e 1L 3 (xinl+ il Jemion,
n=—00 T n=—u

% P

Hence, V[n] = _] (_x[f?]+v‘f[f?]f—””)={

L

x[n], for m even,
0, for n odd.

rvl

3.33 (a) Since H(e’®) is a real-valued function of o, its inverse is an even sequence.

(b) Since H,(e’®) is a real-valued function of @, its inverse is an even sequence.

1

3.63 Gle/®y=—— -~
1— cu?_fLm

|u| < 1. Thus, we can write G(e/®?) = X(e/?), where

- 1 . i .
X(e/®) = — From Table 3.3. the inverse DTFT of X(e/®) is x[n] = o u[n].
l—ce ®
Hence, from the results of Problem 3.62, it follows that
J’x[nf L. n=0,+L.+2L +3L....
| 0, otherwise.

gln]=
372 (a) H(e'®) = 0]+ h{1]e 7® + h[2]e /*® + p[3]e 7@

= W[0]+ h[1]e ™7 + h[1]e/%® + h0]e3® = &7 2 (2p[0] cos(Ber/ 2) + 2h[1]cos(w/2)).
The two conditions to be satisfied by the filter are:

‘H(ef'“-“) = 2h[0]cos(0.37) + 2h[1]cos(0. 17) = 0.8,
‘H(eio'h] = 2h[0]cos(0.757) + 2A[1]cos(0.257) = 0.5. Solving these two equations we

get M[0] =0.0414 and A[1]=0.395.

(b) H(e®)=0.0414+0.395¢ 7/ +0.395 ¢ /2 + 0.0414¢ /3%,
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