12 Lista de Exercicios — Capitulo 2

2.1. For each of the following systems, determine whether the system is (1) stable, (2) causal,
{3) linear, (4) time invariant, and (5) memoryless:

(a) T(x[n]) = g[n]x[n] with g[n] given
) TGxlnl) = T2, ¥IK]

() TGl = 32300, x[K]

@) T(x[n]) = x[n — n)

(e) T(x[n]) = en

) T(x|n])=ax[n] +b

® T(x[n]) = x[-n]

(hy Tix[n = x[nl + 3uln + 11

2.11. Consider an LTI system with frequency response
1 — ¢ /2
Determine the output y[n] for all #if the input x[n] for all n is

x[n] = sin (:—")

H(e!*) =

=T < @ = .

2,22, For each of the pairs of sequences in Figure P2.22-1, use discrete convolution to find the
response to the input x[n] of the linear time-invariant system with impulse response /[n)].
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Flgure P2.22-1



2.24. The impulse response of a linear time-invariant system is shown in Figure P2.24-1. Deter-
mine and carefully sketch the response of this system to the input x[n] = u[n — 4].
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Figure P2.24-1

2.25. A linear time-invariant system has impulse response k[r] = u[n]. Determine the response
of this system to the input x[n] shown in Figure P2.25-1 and described as

0 n=<0,

a”, 0<n< N,
x[n] = ¢ 0, Ny <n< N,

a M, Ny <n<Nz+ Ny,

0, N2+N|«:J‘l,

whereD < a < 1.
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2.29. A discrete-time signal x[n] is shown in Figure P2.29-1.

e

2-10123 4 Figure P2.29-1
Sketch and label carefully each of the following signals:
® x{n—2]
(b) x[4—n]
(c) x[2n]

(d) x[n]ul2 — n)
(e) x[n—1]5[n=3]

2.41. A linear time-invariant system has frequency response
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The input to the system is a periodic unit-impulse train with period N = 16; i.e.,

= <]

x[n] = Z 8[n + 16K].
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2.63. Consider a discrete-time system with input x[n] and output y[n]. When the input is

Aln] = G)”um,
yin] = (%)ﬂ Sorall .

Determine which of the following statements is correct:
+ The system must be LTL
e The system could be LTI
+ The system cannot be LTI.

the output is

2.68. Figure P1.68-1 shows the input-output relationships of Systems A and B, while Fig-
ure P1.68-2 contains two possible cascade combinations of these systems.

xyln] === System A |f——s y,[n] =x,[-n]

xpln] = System B = yp(n] =xpgln + 2]

Figure P2.68-1

Y

xy[n] == System A System B |— wy[n]

x3ln] ——={ System B System A [——= wy[n|

Figure P2.66-2

2.78. Let x|[n] and X (e/*) represent a sequence and its Fourier transform, respectively. Deter-
mine, in terms of X(e/*), the transforms of y;(n], ya[#], and y.[n]. In each case, sketch
Y(e/*) for X(e!*) as shown in Figure P2.78-1.
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(a) Sampler:

wtn= {0 o
Note that y,[n] = ${x[n] + (—=1)"x[n]} and —1 = e/~,
{b) Compressor:

ya[n] = x[2n].
(c) Expander:

= {5 o



