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2.3. Consider an input x[n] and a unit impulse response h[n] given by

1 n—2
x[n] = (i) uln - 21,
h[n] = uln + 2].

Determine and plot the output y[n] = x[n] * h[n].

21[n] = (%)"ulnl

hi[n] = u(n].

Let us define the signals

and

We note that

zln)=z1n—2] and hin] = hy[n + 2
Now,

dnl = zln] e hlnl = aln — 2 Baln + 2

= Y nk-dulr-k+2]

k=—0o

By replacing k with m + 2 in the abovr summation, we obtain

o

yn) = Y. mi[mlhi[n—m) = z1[n] s mln]

m=-—00

Using the results of Example 2.1 in the text book, we may write

o] =2 [1 B (%)H] uln]
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2.4. Compute and plot y[n] = x[n] * h[n], where
, 3=n=238
0, otherwise

|1, 4=n=15
Aln] = [0. otherwise

x[n] = {

We know that "

yin] = z[n) » hin] = ) z[klh{n — K]

k=00

The signals z{n] and y[n] are as shown in Figure S2.4. From this figure, we see t

above summation reduces to

y[n] = z(3Jh{n — 3] + z[d]hln ~ 4] + z{5]h[n — 5] + z[6]A[n — 6] + z|7)h

This gives

hat the

[n —7] + x[8}h[n - 8]

n-—6 7<n<ll
6, 12<n<18
yinl=9 24—n, 19<n<23
0, otherwise
®*> ¢
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Figure S2.4
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2.21. Compute the convolution v[n] = x[n] * h[n]| of the following pairs of signals:

(d) x[n] and A[n] are as in Figure P2.21.

«[n] hln]
| T, L
A—H—OM—I—I—O—O—O—H PP,
1012345 f 01234567 8910M1213141516 n
Figure P2.21

The desired convolution is

L= =]

> z[kAln — K]

k=—00
= z{[0Jh[n] + z[1}h[n — 1) + z[2]A[n - 2] + z[3]h[n - 3] + z[4]h[n - 4]
= Mﬂ+ﬂn—ﬂ+ﬂn—ﬂ+ﬂnmﬂ+ﬂﬂ—%

y|n]
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2.24. Consider the cascade interconnection of three causal LTI systems, illustrated in Fig-
ure P2.24(a). The impulse response h;[n] is

haln] = u[n] = u[n = 2],

and the overall impulse response is as shown in Figure P2.24(b).

X[N] et 11[N] ] 5[N] 1 hp[n] p=— y[n]

(a)

11

!T

(&) Figure P2.24

10
2

(a) Find the impulse response h;[n].
(b) Find the response of the overall system to the input

LR [— o
o .=
ﬂ?

=3
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x|n] = &[n] — dln — 1].
(a) We are given that hy[n] = §[n] + 8[n — 1]. Therefore,

ha[n] « ho[n] = §[n] + 26(n — 1] + d[n — 2

0 5l & amis




Since
h[ﬂ] — hl[n] *® [hz[ﬂ.} * h.-z[ﬂn,

we get
hln] = hy[n] + 2h1[n — 1] + ky[n = 2].
Therefore,
MO =mlo] = m0=1,
h[1] = hy[1] + 2h; (0] = hi{1] = 3,
h[2] = k(2] + 2R;[1] + A (0] = h[2) =
h[3] hy [3] +2h1[2] + hﬂll e h1[3] —
h{d) = hy[4] + 2h1[3] + A [2] = hifd] =1
h[5] = hy[5] + 2h, (4] + 1y {3] =% hy[5) = 0.

hyfn) =0 for n < 0 and n 2 5.

(b) In this case,
yin] = z[n] *» kin] = Aln] = hln - 1].




