ELG3175
Introduction to Communication
Systems

Instructor: Dr. S. Loyka

Solutions

Assignment #1
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(@) zo(t) = 1. It follows then that 20 =1 and 23, =0, Vn # 0.

’é}) The signal cos(t) is periodic with period T} = 27 whereas cos(2.5t) is periodic with period
T, = 0.8m. It follows then that cos(t)-+ cos(2.5t) is periodic with period T' = 4. The trigonometric
Fourier series of the even signal cos(t) + cos(2.5t) is

R
cos(t) + cos(2.5t) = D an COS(ZW%t)
n=1

(=]
= ) o, cos(=t)
2
n=1

By equating the coefficients of cos(3t) of both sides we observe that a, = 0 for all n unless n = 2,5
in which case ay = ags = 1. Hence 243 = 745 = % and 245, = 0 for all other values of n.

) The signal z¢(t) is periodic with period To = 2T. We can write z6(t) as

ze(t) = i 8@ —n2T) - i §(t — T —n2T)
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However, this is the Fourier series expansion of zg(t) and we identify T6n B~
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d,) The signal zg(t) is real even and periodic with period T = 71;0- Hence, 25, = agnf2 or
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Problem 6

1) The signal y(t) = z(t — to) is periodic with period T = T,.
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6) For y(t) to be periodic there must exist T' such that y(t + mT) = y(t). But y(t+T) =

z(t + T)e??m/otei2n1oT so that y(t) is periodic if T = Tp (the period of z(t)) and foT = k for some
k in Z. In this case
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€ The signal y(t) is periodic with period T = Tp/ox.
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Problem ‘7
Using the result il .
1 /a-I-Tg st 2
o z(t)z*(t)dt = |za]
To Ja n=Z—oo
Since the signal has finite power N
1

a+To 2d K
TOL =()Pdt = K < 00

Thus, 5% o |2n]* = K < 00. The last implies that |z,| — 0 as n — 0o, To see this write

-M M )
2 Izl = 30 fzalf+ X fealt + Y leal

N=—00 NE=—c0 n==M n=M

Each of the previous terms is positive and bounded by K. Assume that |zn]* does not converge to
zero as n goes to infinity and choose € 0 Then there exists a subsequence of zn, Zn,, such that

|Zn,| > e@  forn, >N>M _
Sc‘uw 2 »(u.‘lz> 00.6 .

Then / A _ o0 .

©0 0o
2 22l 2 30 |zl 2 Yl P =00
n=M n=N e

This contradicts our assumption that 352 »s |z,[? is finite. Thus |z,|, and consequently z,,, should
converge to zero as n — oo.
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