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(m) { ]+ L B O -
P+25) | +25] |t +25
5=
Cross spectral density of X(1) and Z(1)
e power-spectral density S, (o) =1

3 The relation between the auto correlation function
power density spectrum is given as,

Sz2(0)= I Rz (x) "de
‘ 30 both fonns a founer transform pair, then
(m)«—* R (x)
The inverse founer transform of * 1" is an impulse function,
3(t) form the table of Fourier transforms.

2(%) =8(1)

| 255
- The power spectral density Sxx (0)= m

r ! .
Then, by applying inverse fourier transform we get,

: R £ jot .d(l)
e f[m}’r
Tben form the table of fourier tansform functions we have
' FTk ™!

[e ] o’ + o’

1 the equation (2), consider o= 35
10

10
25+ ©*

se0h
95 od

b R (:)2258'4”

accor to the propertles Ot;autg* |
AR (D ﬁgomshergi%h

_ Sgtz;(m)“"" sm(m)nznxw{a)
But from the given data X =
=Sy, (0) =84 (©)=0

Y(t) is (AB/ 2)[smco,,t+cosmo(2t+1:*)]where Ay~
B and o, are constant. [SAQI

[A109210401/Reg/Dec-2011/Set-4/Q7(b)]
Sol. : :
The time average of cross correlation is,

- i J'R,w (t,t+)dt

T19e 2T

l
T—ruc 2T

I——[sm @, T+ cosw, (2t + T)]dt

I—m[sm ®,T+COSW, (2t i t)]dt

-? sin @, T. Lt —[T]+ Lt = Icosm0(2t+'c)dt

The second term of above summatlon lS Zero.

<. Time average of R, (t)is

AB .,
——.sin®,T
A 4

' ¢ et )
.. The cross power spectrum Sxy (‘D) =F[—-i—.sm (001:]

Jm. AB

..\\

b

Sol.

1. The variance of a random variable is ameasu e
the average amount by whlch a l‘andom v' ri
with respect to its mean, EaviRe 28 :

2 The’posmvesquare roemﬁ\eanmi& calla

[8(0) mo) B(m +, )]

Explain the concept of RMS bandwidth. [SAQ]
A109210401ISup.fMaleune-mIzISet-l[QS{b}]

-

5 Evuluate the cross power spectral densitf given?_‘ ot
~the cross correlation of two processes X(t) and

¥
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. Ny

: asw(m) “H(0) .S,y (0)
va(m) =H* (‘”) Sxx ('3)
vatm} *(a). Sx,‘i ;
- Syyl@ =El(m Sy (@
‘Cross Spectral Density between the O/P Random Pro-

cess of Two Different LTI Systems : Let X(t) be the
_input process and Y(t) be the output process of an LTI

system with impulse response h, (t).

Let Z(t) be the input process and V(t) be the out-
- put process of another LTI system with impulse response

h, (1)

; The correlation between Y(t) and V(t) is
Ryt t,)=E[Y(t,). V(t,)]

-s[f M) X ) (). (u-rz)dn]
() EX(, -

l) Z(t,~7,)dv, .dr, ]

| =_L_Lh,(r,).h

= | Ih‘(‘l:‘) .{%,) Ry (t, T, t— ‘r,)dtl dr,
Considering X(t) and Z(t) as Jointly WSS processes,
Ryv (tn‘z)=R\'\- (t, - t,)=Ryy (’)

Hg :T Thl("l)-hz(tz)-sz(tz‘Tz—tl+f,)dt|.dt2
i : =T Thl(Tl)-hz(Tz)-sz(‘f—Tz +t|)d"r1.d1:2

-0 —

" Take fourier transform on both sides
FIR v (1)) =S1v (@)
=T [ T Thl('l',). hz(tz)-sz(T_Tg“‘T,).d‘r, .dtz] e dr

= Th,(tl).ej“'".dt, £ :Lhz-(tz) eitRedr,

4 "Tsz('c —t,+ 1) .e""’(“"“T)_.e"f"("“"")dt

Sey(©) =Hi (@) H (©) - 3x2(2)-
- Derive the relation between the input PSD and

: Eth output PSD of an LTI system.
s [A109210401lReg /Novmec-zolzlos(b)]

ver refer Unit-5, Q.No.34.

an impulse mponu h(t}—Wu(t);i 3

. nal x(t)=u(t)e™ is applied to & network :

T R el

RO
= y(1)= [x)h(- e
D-u(e

() _[u('r)e 5 Wu(t T)e W(i- “Ddr

u 1)=I =1>0=07t<0
and ut-—t)=l = pl) or t<t
=0 et g 2 ) or t>t

The limits of y(t) when t > 0 are,
() wje atg -W(t- T)dT We™ le‘e(w a)th

:We‘wl[ e(W- a)fl' > a(-m e ™)

W-a

Whent<0= Y(I)=_]ix(t)h(t = 'c)dr =1)

. y(t)= W“—,a (e—m _e-Wr)'

Q37. The auto correlation function of a random
process X(t) is R (‘t)= 3+2exp(—4rz).
(a) Find the powér spectrum of X(t).

(b) What is the average spectrum of X(t)?
(¢) Whnt fractional power lies in the frequency |

1
band T<m<T'

[Nov-08/Set-3/Q7]

Sol.

Given that, Rt (t)= 3+ 23“‘"2
(a) The expression for power spectrum is given by,

bxx(0)= ]Exx ()eide = }0(3 +24H )C-jmd‘t :

E f3.e"m'd'c + IZ.e"‘ze‘J”'H-;
We know that,

r.etdv = 2n3(0)

2 [3e7"dr=6m8(0)
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(W'J"f; % -Mr'f‘1

mmm function ofthe filter is,

"y H(w)=

oy I+j2mR

: . Therefore, PSD of the filter output is,

HhiL v

e 2 =

A S, (@)= Ho)I* $;(w) (v + 72 1 + j2nfR )
B Substitute 2xf with ‘@’ in above then

iy | . 5

148 v 3

5 (v’ ol )(l +j2nfR.)

.S (w)— i

¥ 0, 2
[\ﬁ +£°4—J(1 +joR,)

4 5.4 OUTCOMES

fh“ ' e  Abletounderstand the Power spectrum- properties,
; 3 Cross power density spectrum : properties

} . Able to analyse the Relationship between cross-

power spectrum and cross correlation function
- e Able to understand the Spectral characteristics of
- system response-Power density spectrum of
A M mm b I F
o Abletounderstand the Cross power spectral density
R .nﬁnpmmd output ofa hnearsystem

3

' l'almiom Vmable X(5) s

B g ® v o?
45 2a
2a i
(0) b a 7 (0 a " + o
' "T'he autocorrelation function of a Process
4 . |

of 740250
(@) 4. exp (1)

() 4.exp (-2[1])
PSD of a WSS is always
(a) negative

(b) exp ([

(d) 1

(b) non-negative ’ :

(¢) positive (d)None
The mean square value of a random process w i,
: N -kirc S
auto correlation function is 4RC e l . ?
n i
@3 ® src
nt BN
© 4RC @ 4 RC

The random process X (t) and Y (t) are havir
auto correlation functio-ns_ as ¢t an
respectively, If they are orthogonal proces
the mean square value of X (t)+ Y(t) is

(a) 2 (b)3 it 3
©3 @6

X®isa random process

correlatlon function as, Wimety

’0‘(1) =12+ 4.e**. The vari
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