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Signals and Systems Chap. 1

Determine the fundamental period of the signal x(t) = 2 cos(10¢ + 1) —sin{4r — 1).
Determine the fundamental period of the signal x[n] = 1 + /477 — /27155,
Consider the discrete-time signal

x[n] =1-=>"8[n—1-kl.
k=3

Determine the values of the integers M and ng so that x[n] may be expressed as
x[n] = u[Mn — ng].
Consider the continuous-time signal
x(t) =6 +2)—6(0—2).

Calculate the value of E.. for the signal
t
¥t = J x()dT.

Consider a periodic signal

(1, o=r=1
x(t)_[—z, 1<r<2

with period T = 2. The derivative of this signal is related to the “impulse train”
gy = > 8(t—2k
k=—x
with period T = 2. It can be shown that

dx(t)
dt

= Ag(t — 1)) + Arg(t — to).

Determine the values of A, #;, A,, and 1,.

Consider a system S with input x[n] and output y[#]. This system is obtained through
a series interconnection of a system S followed by a system S,. The input-output
relationships for S| and S, are

S yiln] = 2x([n] + 4x([n — 1],

S0 walnl = wln =20+ sl 3]

where x[n] and x,[n] denote input signals.

(a) Determine the input-output relationship for system S.

(b) Does the input-output relationship of system S change if the order in which S,
and S, are connected in series is reversed (i.e., if S, follows §;)?

Consider a discrete-time system with input x[n] and output y[{#n]. The input-output
relationship for this system is

yln] = x[n]x[n - 2].
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1.26. Determine whether or not each of the following discrete-time signals is periodic. If
the signal is penodlc determine its fundamental period.
(a) x[n] = sm( n+1) (b) x[n] = cos(; —m) () x[n] = cos(§ ")
(d) xfn] = cos(3 n)cos( In)  (e) x[n] = 2cos(§n) + sin(En) - 2cos(2n +%)

(a) Periodic, period = 7.

(b) Not periodic,

(¢) Periodic, period = 8.

(d) z[n] = {1/2)[cos(3xn/4) + cos(xn/4)]. Periodic, period = 8.
(e) Periodic, period = 16.

~ 1.27. In this chapter, we introduced a number of general properties of systems. In partic-

ular, a system may or may not be

(1) Memoryless (3) Linear (5) Stable
(2) Time invariant (4) Causal

Determine which of these properties hold and which do not hold for each of the
following continuous-time systems. Justify your answers. In each example, y(t) de-
notes the system output and x() is the system input.

(@ y(r) = x(t=2)+ x2—1) (b) y(t) = [cos(31)]x(1)

- 2 0, t<0
(©) y(t) = |7 x(r)dr (d) y(1) = {x“) fxt-2), =0
© v = | <0 gy 1) = x3)

x(H+x(t=2), x() =0
(g) y(r) = 0

dt

(a) Linear, stable.

(b) Memoryless, linear, causal, stable.
(¢) Linear

(d) Linear, causal, stable.

(f) Linear, stable.
(g) Time invariant, linear, causal.

(e) Time invariant, linear, causal, stable.





