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Homework Assignment #5: Chap10

Answer
Problem 1.

A; =-20% log(0.0001) = 80
Aw= wg - wp =0.21
w. = (ws + wy,)/2 =0.4m

Problem 2.

(a) Solution:
W(eH) = sWi(e) — ~Wr(ele—3)) + TWi(el+3))
2 4 4

(b) Comments:
The second and third terms widen the mainlobe of Hann window and
the sidelobes are lowed by the scaling factor.

Problem 3.
(a) Solution:
The DTFT of h|n] is:
- x - :; - - - -
H(e') = Z hinje™ " = Z e =14e MW pe VeI
n=—=o0 n=0

= (1 + cosw + cos 2w + cos Jw) — j(sinw + sin 2w + sin 3w)

Hence, the magnitude response is:

|H(e™)| = /(1 + cosw + cos 2w + cos 3w)2 + (sin w + sin 2w + sin 3w)?2



(b) Solution:

2
. 1
Alel) = blk| cos|lw(k — =)|. blk| =2h|2 —k
4();[][{ S)l. blk] = 2h[2 — K
1 3 1 3
A{EJ*} = b[1] cos o + b[2] cos 7%= 2 cos 7w — 2(‘0&5.:;

(c) Solution:
sinw + sin 2w 4+ sin 3w
14 cosw + cos 2w + cos Jw

iH{EJ—;‘:) = —tan

(d) Solution:

*I'(ej'*') = —wM/2 = —gm
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FIGURE 10.1: Plots of magnitude and amplitude responses.
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FIGURE 10.2: Plots of phase and angle responses.



Problem 4.

(a) Proof:

(M+1)/2
H(e"" = Z d[k] sinfw(k ——)] je~wM/2 & _]A(e"’) —iwM/2
k=1

(10.38)
dik] = 2h[(M +1)/2— k], k=1,2,...,(M+1)/2 (10.39)
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d[k] sin(k — %)w) . ei(®/2-wM/2)

(b) Proof:
(M-1)/2

Ale?) = sm( ) z d[k] cos kw (10.40)
k=0
3(2d[0] - d[1]), k=1
d[k] { sdk—1]—dk]), 2<k<(M-1)/2 (1041
1d[(M - 1)/2], k=(M+1)/2

(M—-1)/2
A(eJ“’)—sm( -) Z d[K] cos kw
k=0
(M—1)/2
Y d[K][sin(k + 1/2)w — sin(k — 1/2)uw]
k=0
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(M—1)/2
= (d[0] — —d[l])sm £ Z (d[k — 1] — d[k]) sin(k — —)w

+ =d[(M —1)/2] sin(?w)
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