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Problem 2{jiv
&) We can write z(t) as z(t) = 211(§) — 2A(%). Then

Flo@)) = FI2N() - FI2AE)] = 8sinc(df) ~ dsine? (21)
d) We can write z(t) as z(¢) = A(t+1) — At — 1). Thus
X (f) = sinc?(f)e™™ — sinc®(f)e~7*" = 2jsinc?(f) sin(Z';r f)
¢) We can write z(2) as 2(t) = At + 1)+ A(t) + At — 1). Hence,
X(f) =sinc(f)(1+ e + e~17) = sinc(f)(L + 2cos(27f)

Problem €88 3
We have

f[ﬂ:(t) -k'y(t)] = /\oo [/ '\OOI(T)'y(t -4 T) dT} e—I2mft g
—co -
= [Soon() [ [Nooy(s = r)en16-n) ] e=s3ntrar
Now with the change of variable u =1 — 7, we have

/\ ooy(t e -r)e—?'?"'f(‘“"')dt = /‘\oo y(u)e—ﬂwfudu
-0

- o
- ¥(f)

and, therefore,

I

/_ \: ooz (7)Y (f)e~93™/"dr
X()-Y ()

Flz(@) xy(@®)]
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Problem SN 9
(Convalution theorem:)

Fla(t) %y ()] = Flz@)F u@)] = X(Y () ”
Thus

sine(t) + sine(t) F~}[Flsine(t) # sine(?)]]
F~ | Flsine(t)] - F [sine(t)]

FHI(AHN()) = FHI())

sinc(t)
Problem 4l S'
1) Clearly
2yt +KTp) = ,,.if(t + KTy —nTy) = .,.i:w 2(t — (n — k)To)
& mf;m 2(t —mTo) = z1(t)

where we used the change of variable m =n - k.

2)
zy(t) = z(t) * 2 5(t — nTo)
This is because
/—oo z(7) i 8@ - 7 —nTo)dr = i /_: z(1)8(t — T - nTo)dr = i z(t — np)
3)
Flz1@®)) = Flz@t)* i 8@t - nT0)] = Flz(¥)]F| i 8(t — nTo))
- X 3 U-p) =g 3 XU~ T)
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Problem JilR

A
S—
%
&

]

where we have used cos?t < 1. Therefore, z,(2) is energy type. To find the energy we have

/ e Xeoostd = l/me“"c’lt-é--]i‘/me"‘cosﬂd“.
0 2/ 2Jo
1

1 1 1 o0 *
i [-ze ”cos(Zt)+4-e 2“sm(2‘t)]o

I

I

ol &

2)

0 0 o
E,,:-./_oozg(t)dt /_we"‘cos’(t)dt+/° e~ cos’(t) dt
® 2 9 3
/o e cosh(t)de + 3
3 3 . e

3t
= Jim S 50)

t=00

[

where f(t) = 2cos? () +sin(2t)+1. By taking the derivative and setting it equal to zero we can find
the minimum of 7(t) and show that f(t) > 0.5. This shows that lims—., £ £(t) > lime—co & = oo,
This shows that the signal is not energy-type.

To check if the signal is power type, we obviously have limz ., # JT e~ cos? tdt = 0. Therefore

P = &c%/:e” cos?(t) dt
L VAT (ees(T))? +1/4 67 cos(T)sin(T) +1/8 ()" - 3/8

Tes00 T
= oo

Therefore z3(t) is neither power- nor energy-type.

B, = [ ety e

Ii
P
g 8
-t
&

= 00

and hence the signal is not energy-type. To find the power
1 T 5
Po = Jim o [ (sene)? e
= lim S / . 1dt
Tmoo 2T J_p

. 1

This study source was downloaded by 100000770549931 from CourseHero.com on 02-02-2023 19:37:16 GMT -06:00

https://www.coursehero.com/file/31556804/EL G-3175-Assignment2pdf/


https://www.coursehero.com/file/31556804/ELG-3175-Assignment2pdf/

4) Since x4(t) is periodic (or alinost periodic when f,/f> is not rational) the signal is not enerzy
type. To see whether it is power type, we have

. 1 4T
Py = Jlim o /: ((Acos2nfit + Beos2r fyt)?dt

1T
= Jim o /_ i (A"’ cos? 2 fit + B? cas? 27 fat + 2AB cos 27 fltcoszﬁfgt) dt

A%+ B?
2

Problem: > x

1) 2(t) = e=*fu_y(t). The spectrum of the signal is X (f) = ;;}z;f and the energy spectral densicy

1

Gx(f) =|X(f)F = TT I

Thus.
Rx(r) = F[Gx (/)] = et
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The energy content of the signal is 4
" = 0 = —
Ex = Rx(0) s

2) z(t) = sinc(t). Clearly X(f) = II(f) so that Gx(f) = |X(f)|? = I2(f) = I(f). The energy
content of the signal is

Ex =_/_:n(f)df=/:n(f)df= 1

3) z(t) = L7 A(t—2n). The signal is periodic and thus it is not of the energyv type. The power
content of the signal is

Poo= 5[ =} 5 [ e+ v [erena

1
= 2(:“+t2+t)| +;(-l-z3 t’-;-:)

0
= 1
i
The same result is obtain if we let
= n
Ss(N= % leaf'5(/-3)
with g = é Top=0and 2y = "?(7?4-_;5 (see Problem 2.2). Then
Py = Z: Izn|2
TS O
1, 8 & 1 1, 8x% 1
S ITELET CITA® 3

4)
Ex = lnm[ [y (t)Pdt = lnn/ dt = Izm %=oo

Thus, the signal is not of the energy type.

hm —/; Ju_y(t)Pdt = HLT

Hence, the signal is of the power type and its power content is §. To find the power spectral densicy
we find first the autocorrelution Ry (7).

to| '—]
B b=

Rx(7) lun —/ u_y () (t = 7)dt

Tli-u;. ’1_./ ¢

1
= Tlﬂ'ald_(_—?)_:

Thus. Sx(f) = F[Ry(r)] = $3(/).
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T
5) Clearly | X(f)|? = #%sgu?(f) = #? and Ex = limy_o [ %5 72dt = oc. The signal is not of the
energy type for the energy content is not bounded. Consider now the signal

zr(t) = 1)

Then,
X1(f) = —jmsgu(f) * Tsine(fT)
and ¥ 2 2
Sx(f) = 711;};: %D_L = Tlimw T / ! sine(vT)de — ‘/; = sinc(¢T)dv

However, the squared term on the right side is bounded away from zero so that Sx(f) is oc. The
sigual is not of the power type either.
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Problem - 7

o0 ©0 1 o0 - n
n=z—oo z2(t = nT,) = z(t) *ﬂgw §(t = nT,) = -fz(t)* n;‘:w ok

77 [xm RS —)}

n==-00

T
- Ti}'” Lz_ij( ) 3(f - -)]

- > X( )emrt

If we set ¢t = 0 in the previous relation we obtain Poisson’s sum formula

©0 o0

> #(-nT)= > z(mT)—— Z X

n=—o0 mM==00 l n=—00 ( c)
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