Chapter 7

7.1

Since z(n) is real, the real part of the DFT is even, imaginary part odd. Thus, the remaining
points are {0.125 + 70.0518,0,0.125 + 70.3018}

7.2

(2)

ig(l) = .’L‘g(l), OSISN'—l
= za(l -+ N), ~{(N-1}<1<-1

50) = sm(%fz), 0<i<?
= s@n(%(ws)), -7<1<-1

= sin(GU), W<T

3
Therefore, z(n) :rz(n) z Ea(n —m)

m=0

1

3 3 3
= sin(%}n” + sin(%h T IR sin(%ln —3))
= {1.25,2.55,2.55,1.25,0.25, —1.06, —1.06, 0.25}

(b)
- 3T
Ea(n) = cos(gn), 0<t<7
&= —cos(ﬁgn), -7<l=-1

= Pu(w) — Jeos(CEn), Il <7

Therefore, ml(n)mg(n) f: (%) mﬁg(n - m)

m=0

= {0.96,0.62, —0.55, —1.06, —-0.26, —0.86,0.92, —0.15}

H

.
for (a) Xa(k) = > mi(n)e 3kn
n=0
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= {4,1~ §2.4142,0,1 - j0.4142,0,1 + §0.4142,0, 1 + j2.4142}
similarly,
Xa(k) = {1.4966,2.8478, —2.4142 —0.8478, —0.6682, —0.8478,
—2.4142,2.8478}
DET of $1(n)$2(n) = Xi(BE)Xo(k)
= {5.0864,2.8478 — j6.8751,0, —0.8478 + j0.3512,0,
—0.8478 — §0.3512,0, 2.8478 + j6.8751}
For sequences of part (b)
Xi(k) = {1.3333,1.1612 — 70.2493,0.9412 — j0.2353,0.8310 ~ j0.1248,
0.8,0.8310 + 70.1248, 0.9412 + j0.2353, 1.1612 + j0.2493}
Xa(k) = {1.0,1.0+32.1796,1.0 — 52.6131,1.0 — 70.6488, 1.0,
1.0 + 70.6488, 1.0 + j2.6131, 1.0 — 42,1796}

Congegyently,
DFT of z4(n) e zg(n) = Xi(B)Xa(k)
= {1.3333,1.7046 + j2.2815, 0.3263 — 72.6947,0.75 — j0.664, 0.8,
0.75 + 50.664, 0.3263 4 §2.6947, 1.7046 — ;2.2815}

7.3

#(k) may be viewed as the product of X (k) with
1, 0€k<hke, N—k kS N-1
Fm:{ 0, ko< k< N=—ke

F(k) represents an ideal lowpass filter removing frequency components from {k. + 1)%rr to .
Hence £(n) is a lowpass version of z(n).

7.4
(a)
zin) = -;- (% + %)
X)) = 5[5k 1)+ 6k + 1)
also Xy(k) = % 160k = 1) — 80k + 1))
So Xa(k) = Xu(k)Xa(k)
2
= 00 1) 8+ 1)
and zy(n) = %sz’n(%n)
{b)

Bey(k) = Xy (B)X3(R)
= ~=[6(k—1) - d(k+1)]

= fa{n) = ——sin(—=n)
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7.8

v = am(Daw

3
= Z 21{M)mods®2(® = Mmoda
m=0

{17,19,22, 19}

7.13
(a)

N-1
> a(m)wi
n=0
3N-1
Xk) = > a(mywin

n=0

et o N2 31

= Zw(n)W3§+ Z x{n)WEn 4 Z Hn)Whp

=0 n=N R=2N

Xa(k)

1

N-1 N—1
nk . N-1
= D> a(mWes + - bk ok
=" ;?:':, MWEWSS + 3 a(mywiwys
N-1
= ke 2k Ty d
T;ow(n) [1+ Wk + W2 wrb

= (W W)X ()

n=0

(b)
& i 6
= @) W W)+ Wik 2+ W)
= @+ whx

7.17

7
X(k) = Zx(n)e_j%k”
nwl

= {6,-0.7071 — 51.7071,1 — 4,0.7071 + §0.2929,0, 0.7071 — §0.2929,1 + j,
—0.7071 + 51.7071}
IX(k)| = {6,1.8478,1.4142,0.7654,0,0.7654, 1.4142, 1.8478}

LX(k) = {0,—1.9635,%,0.3927,0,—0.3927,%,1.9635}
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7.18

w{n) = Z d(n—1iN)

im—00

Z h(m)z(n - m)

> h(m) [Z 8n—m-— iN)]
Zh(n —iN)

Therefore, y(.) is a periodic sequence with period N. So

y(n)

il

N-1

> ylmywhe

n=0
= H(w) Iw: 27"'5:

Y(k) = H{z%k) k=01, ,N—1

Ii

¥ (k)

7.22
1 jaey 1 _jomg
z(n) = 5&“’ +5e 0<n<€N, N
N--1 e
X(k) = z(n)e I T
n=0
Nely o N-14 o
—~jEF{k—1)n PO E- TR Y
— “2"6 JN( ) +Z_: 26 I°F
n=0 n=0
= &8(k-1)+58(k-9), 0<k<9
7.23

(a) X(k) = SN L §(n)eiFhin =1, 0<k<N-1
(b)

X (k)

N-1 .
E 8(n — ng)e I k"
n=0

= Wk 0<E< N1

X (k)

i

N-1
o
§ :ane J5Fkn

n=0

N-]
- Sty

n=0

{d)

X (k)



(&)

N-1
X{k) — Z ej%}’-nkoe—j%-kn
n=0
N1
= Y e ko
n=0
= Nk — k)
(f)
:c(n) - % 32 nkg +§e—j";\;—”nku
From (¢) we obtain X(k) = - [6(k = ko) +8(k ~ N +ko)]
(8)
= Lk _ 1 i3k
z(n) = 2je~7 2je H
N
Hence X (k) = 5 [6(k ~ ko) — 6(k — N 4 kq)]
(h)
N-1
X)) = Z m(n)e_j‘%f”k( assume N odd )
n=0

= 14 F% L omiFk L 4 IR O-DE
1— (ei%F2ky 5t

1 — e iiF2k
- e iRk
T 1o iwk
1
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