Solutions for Problems on Transmission Signals
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Total normalized energy:

1
E, =R, (0)=—
= Ru(0) = o

Fourier transform of the input signal v;(t):

* 1 V4700 1
‘/l(w> _ / e~ atwt g — : [ef(aJrjw)t}O _ :
0 o+ Jjw o+ Jw
Transfer function of the filter:
R wRC

H(w) = =

R+ 1. 1+ jwRC
therefore,energy spectral density function of the output voltage v,(t) is

2 P22
2 9 s W RC 1
V@) = Vo) PIH@P = -5 e

|
if @ = 5, then

21

1 2
w=s 1 w

Vo(w)|* = =
[Vo(w)| 1+w2$ a? + w? (a2+w2)2

Total normalized energy in the output is:

1 [e's) 1 [e's) 2
V(@) Pdw = — [ — —dw

B, =—
C 2 o 21 J_o (02 + w?)?

Let w = atand, 1 + tan? 0 = sec? 0, dw = asec? Odf therefore,

1 (2 o2tan?d

E,, = o . ma sec? 0df
~5ra ], g | o
= %%/z(l — cos 20)dl = i

0 otherwise

o<t <
U@%:{kT 0<t<T

FUD g<t<T
t+7) = T U=t=
v(t+7) { 0 otherwise




where T'> 7> 0

Ry (7) = / bt + 7yt — R /0 pRaLE2Y

B 1,177
e
T?{3+2 TL

T 1 173
:k;Q{———7-+—T—} forT>7172>0

3 2 67172

T3
| ¥l 1] <
' 0 7| >T
@
/1
0 T —» 1
T%U—ﬂ
1
0 T z+% —»t
-1
(b) Consider 0 <t < T and 0 < TS%.
vi(t) =t/T

—1 O<t<r
vo(t —7) = 1 7<t<7+4+T/2
-1 7+T/2<t<T



therefore,

va?& (T) -

If%<T<T,then

Ropuy(—7) = = /0 or(B)valt — 7)dt

1

T
1

T

T ¢ T+T/2t T
Sevdes [ Zare [
/OT( ko WA T

t? t2 T2 t?
o] 6+ o)+ [

t

T
/T+T/2

B 72 N (14 T/2)* — 72 N (r+T/2)*—T7
272 27?2 272
B 21T —T?/2 T 1
22 T 4
T 1
Rv1v2<T) = _T + Z_Jc
! /5 (t)o(t )dt
=T v(t)v(t +71
P
1 /%
:?/ sinwot sinwy (t + 7)dt
_T
_ 1 % (2t+ )+ dt_COS(x)OT
=57 r COS Wy T) + coswoTdt = 5

Another way:

where

S(w) = FIR(r)] = /_Oo COSWOT —jur g

2

111 / (ej“’OT + efj‘”oT) e YT dr

o0

[0 (w + wo) + d(w — wp)]

2

v(t) = sinwyt = J =it _J gt

S(w)

S

2
o0
=27 Y [Sul?6(w — nuwy)
1 (7

= t)e I otdy
7o ) a0

5

(vt

|

|



therefore,
1
Ss(w) =271 | =6(w — wp) + Z5(w + wp)

= 25@) —wp) + gé(w + wo)

Tx(t)
A
_1 T —> 1
2 2
Tx(t+a)
A
T T —>» !
-———«a ——a
2 2

Adt = A*(1 — a)

when —7 < a < 0,

Ru(a) = /OO 2Ot + a)dt / A2dt = A2(r + a)

-

SO
A% (1 —|a|) for|a] <7

Rola) == { 0 for |a| > 7



Si(w) = FR.(a)] = /_OO R.(a)e ™ *da

[ee)

= 2/ A?7(1 — a/T) coswada
0
= —2A2/ a coswada
0

= —2A2/ a/wd sinwa
0

2A2 T
= — sin wado
w Jo

2421 —coswt  2A% /. wr\2
: ()

w w w?

So(w) = [X (W)|* = |F[z(1)]?

2 . . 2
—JjwTt/2 wTt/2
/ P pedergy| o [AHT - A

9. (a)
H(w)=1/(14+ jwRC)
power spectral density of the output noise
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