Introductio to Cmunication
Systems

Instructor: Dr. S. Loyka'
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(@) z5(t) = 1. It fallows then that T99 =1 and 23, =0, Yn # 0.

‘6) The signal cos(t) is periodic with peried T} = 27 whereas cos(2.5t) is periedic with period
Ty = 0.87. It follows then that cos(t) + cos(2.5¢) is periodic with period T' = 4. The trigonometric
Fourier series of the even signal cos(t) + cos(2.5¢) is

= ' n
i 2.5t) = 2m =1
cos(t) + cos(2.5¢) E%C(}S( T )
==

= » 0O cos(%'t)

n=1

By equating the coefficients of cas(3t) of both sides we observe that a,, = 0 for all » unlessn = 2,5
in which case o = ag = 1. Hence 243 = 245 = 5 and 24,, = 0 for all other values of n.

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

zeft) = i §(t —n2T) - i 5(t — T —n2T)

n=-00 n=—00

= 1 < ‘n-t__]_-_m Fx i (t=T)
_Q_TZEM?- QTZeJ,?

=—00 n==00

[= e ] 1 . 4 b

R T T
N==00

However, this is the Fourier series expansion of zg(t) and we identify zen 25

i o 1 5 0 neven
msaﬂ=-2—T'(1-—Bj )=§T(1_(#1))={ % nn odd
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c*) The signal z4(t) is real even and periodic with period To = 5. Hence, 25, =0g/2 or

Zsn = 2f0 /_ z}_;_ cos(2 fot) cos(2mn2 ft)dé

= fo f T}f cos(2m fo(1 + 2n)t)di + fo f ﬁf cos(2m fo(1 — 2n)t)di
=7 =335

= e i oy P2 fol1 + Zn)t)@g R (11_ ) (27 foll - 2n)t)|g_f
e [ 1 1
= W [Ara A 2n)]
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Problem 6

V) The signal y(t) = o(t — o) is periodic with period T =Tj.
o7 )
Yn = = / i z(t —to)e 7" To'dt
TO e

~tat Tk ;
ifa Lok z(v)cujnxﬁ§v+to)dv
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%) For y(t) to be periodic there must exist T' such that y(t + mT) = y(t). But y(t+T) =
z(t + T)eddnfotei2nfoT 5o that y(t) is periodic if T = Tp (the period of z(t)) and foT = k for some
kin Z. In this case
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© The signal y(t) is periodic with period T' = To/ .
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Problem “T
Using the resul
1 a+To Lpd
L™ ei= 3 el
0Ja n=-0q
Since the signal has finite power

e 4T ¢
%fa e = K < 0o
Thus, 302 _, |za]* = K < co. The last implies that |z,| — 0 as n.— 0o, To see this write

O -M - M o0
2 Izl =Y jzalP+ X Izl Xzl
T=-—0o ni=—M n=M

N==00

Each of the previous terms is positive and bounded by K. Assume that |z,? does not converge to
zero as n goes to infinity and choose € 3 @) Then there exists a subsequence of z,,, Zn,, such that

|2y | > @  formy>N>M i
i, e St o=

Then / e = &7 ,

co o0
2o Izalf 2 3 |zal 2 Y fam [P=0
n=M n=N ket

This contradiels our assumption that 35°2 s |z[? is finite. Thus |z,|, and consequently z,,, should
converge to 2ero as n — oo,
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