Answers of Exercises

Module Frequency Response FIR filter

Note:

e The symbol [P] in the margin of an exercise denotes there is a pencast available.



Exercise 1

|H(e))] = 9 — 6cos(6) + 2 cos(20) and Z{H(e)?)} = —20

Exercise 2

" H(e)) = —142e790 — ¢7J2¢
b. - T
y[n] = 10cos(§ - 6)
c.
y[n] = hin] = —6[n] + 26[n — 1] — §[n — 2]
d.
y[n] = u[n] * hin] = —=d[n] + d[n — 1]
Exercise 3
b.

Exercise 4

1 HE)

Exercise 5



H(el?) = 6 + 4 cos(20)

|H (6]

T Z{H(J)}

b. = \ ™

s

y[n] = 100 — 20 cos( 5 (n—1))

Exercise 6

c. tp = 7 since

xzn] =1+ QCos(ng) —  yln]=4

Exercise 7

a. Band-stop filter.
b.

Exercise 8



ys[n] = wsln — 1] —x3[n —2] = hg[n] =d[n —1] - d[n - 2

b.
Hl(eje) = 1+e % Hg(ej‘g) = Te 50 4 7¢7J60
c.
H(?) = 7e7I6 —7e7J100
d.

hln] = 76[n — 6] — 70[n — 10]

Exercise 9

H(eje) =14+e9¥ oo hin] = é[n] + d[n — 3]
b. The system filters out frequencies 6§ = +m and § = +%.
c.

yln] =6+ 8[n — 2] + 6[n — 5] + \@cos(gwr g)

Exercise 10

a. . .
Hi(e)%) =1—ae
b. -
N 1 — abeJ6
Hy(e") = 1— et
C. . .
H(?) =1-0a%% oo hn]=dn]—a’n— 6
d.

Exercise 11

y(t) = 20 + 6/2 cos(20007t + %).

Exercise 12



a. @ Design constratints

b. The filter must be the first filter H; (ej‘g) and we must choose f; 4.



