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2.2 A discrete-time signal x(n) is shown in Fig. P2.2. Sketc

h and label carefully each of
the following signals.

n Figure P2.2

(@) x(n—2) (b) v(d—n) ©x(n+2) (d) x(mu2 —m

(€) x(n— 18 —3) () x(n?) (g) even part of x(n)
(h) odd part of x(n)

N =

1
r(n) — {...0,1,%, 1;]-15’

(a)

11 0
x(n—Z):“_{.. 0,?,1,1.1,1;5:511 e
(b)
11
z(4—n)={ 0,'2',‘2’:1;1,1:1=0!"'}
T
(see 2.1(d))

(<) i
el
z(n+2):={...0,1,1,1,%,2,2, }

(@) _
z(n)u(2 —n) = {...0,1,%,1,1,0,0,...}
(e)
z(n—1)6(n—3) = { : .[1?,0, 1.0, }
()
z(n?) = {...0,z(4),z(1),z(0),z(1),2(4),0,.. .}

1 1
= s ,_|1,1,1,_:0)“‘}
{ 0 e

(8)
z(n) + z(—n) ,

z.(n) = 5
z(—n) = { 0,%,%,1,1,%,1,0, }
il
(h)
zo(n) = (_):T(;l
\



| Show that‘ any .ﬂgpal can be decomposed into an even and an odd component. Is the
decomposition unique? Illustrate your arguments using the signal

x(n)=1{2,3,4,5, 6}
1

Let
i
2(n) = 3[2(n) + 2(~n)],
1
zo(n) = E[z(n) — z(—n)].
Since
z.(—n) = z.(n)
and

zo(—n) = —z,(n),
it follows that
z(n) = z.(n) + zo(n).

The decomposition is unique. For

::(n)_: {2,3,;;,5,6},

we have
Ze(n) = {4, 4,4,4, 4}
T
and
zo(n) = {—2, -1, ?, 1, 2} .
A.  discrete-time system can be
1. Static or Dynamic
2. Linear or nonlinear
3. Time invariant or time varying
4. Causal or noncausal
5. Stable or unstable

Examine the following systems with respect to the properties above

a)  y(n)=cos[x(n)]
b) y(n) = Round [x(n)], where Round denotes the integer part obtained by rounding.

¢ y(n)=[x(n)
d) y(n) = x(n) +n x(n+1)
e)  y(m)={x(n),ifx(n) =0
0, ifx(n)<0

(a) Static, nonlinear, time invariant, causal, stable.
(b) ,

Static, nonlinear, time invariant, causal, stable.
(c) Static, nonlinear, time invariant, causal, stable.
@ |
Dynamic, linear, time variant, noncausal, unstable. Note that the bounded input
z(n) = u(n) produces an unbounded output.

(€) Static. nonlinear. time invariant, causal, stable.



