EE 361002 Signal and System HW1
m 1.25(a,c,d), 1.26(b,c,d,e), 1.34(a,b,c), 1.35, 1.36

1.25. Determine whether or not each of the following continuous-time signals is periodic.
If the signal is periodic, determine its fundamental period.
(@) x(t) = 3cos(4t + I) M) x(t) = /™Y
(©) x(t) = [cos(2t — T))? @) x(t) = &{cos(@mt)u(t)}

€ x(t) = &fsin@mu(®)} @ x(t) = > e @My 2t — n)
n=—0
1.26. Determine. whet'her. or not eacfh of the following discrete-time signals is periodic. If
the signal is Qengdlc, determine its fundamental period.
(a) x[n] = sin(*Fn+1) (b) x[n] = cos(y —m)  (¢) x[n] = cos(Zn?
b BBl ool Ber i i
cos(zn)cos(3n)  (e) x[n] = 2cos(Fn) + sin(gn) — 2c0s(%n + %)
. 2e ; 0QUCE @ Luussema == s
ratement. If the statement is not true, o : 1 sign:
1.34 ;n this problem, we explore several of the properties of even and odd signals.

(a) Show that if x[n] 1s an odd signal, then

i x[n] = 0.

”:——’)O

(b) Show that if x;[n] is an odd signal and xp[n] is an even signal, then x;[n]x[n]

is an odd signal.

(c) Let x[n] be an arbitrary signal with even and odd parts denoted by

x.[n] = &v{x[n]}

and

xo[n] = Od{x[n]}.

Show that

4o +0oc

i 2l = > xln+ >, ¥elnl.

n=—omw n=-o n=—o

(d) Although parts (a)~(c) have been stated in terms of discrete-time signals, the
analogous properties are also valid in continuous time. To demonstrate this,
show that
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4> +o
J X(ndt = I x2(t)ydt + I x2(t)dt,

—00 —00

where x.(7) and x,(1) are, respectively, the even and odd parts of x(z).
1.35. Consider the periodic discrete-time exponential time signal
x[n] = ejm(27r/N)n'

Show that the fundamental period of this signal is
No = Niged(m, N),

i\vl::rc gt;d(m" N ) is the greatest common divisor of m and N—that is. the largest
nteger that divides both m and N an integral number of times. For exar’nple

ged(2,3) = 1, ged(2, 4) = 2, gcd(8, 12) = 4.
Note that Ny = N if m and N have no factors in common



1.36. Let x(7) be the continuous-time complex exponential signal
x(t) = e/

with fundamental frequency w¢ and fundamental period 7y = 277/wo. Consider the
discrete-time signal obtained by taking equally spaced samples of x(f)—that is,

x[n] = x(nT) = /@07,

(a) Show that x[n] is periodic if and only if 7/T} is a rational number—that is, if
and only if some multiple of the sampling interval exactly equals a multiple of

the period of x(z).
(b) Suppose that x[n] is periodic—that is, that
T P
— = = P1.36-1
Ip.i g ( )

where p and g are integers. What are the fundamental period and fundamental
freql.lency of x[n]? Express the fundamental frequency as a fraction of w7
(c) Again assuming that 7/T satisfies eq. (P1.36-1), determine precisely how

many periods of x(¢) are needed to obtain the samples that form a single period
of x[n].
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