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1) Question Namber 1 is Compulsory

23 Attempt any Three questions from the remaining Five questions
3) Assumptions made should be clearly stated.

4) Use of normal table is permitted

I Aaswer the following
a)  For mn LT system with stochastic input grove that astocorrelation of autpat is given byfeonvo of
erass-correlation (between input-output) and LTT system impalie response.

b

b)  Suppose that a pair of fair dice are tossed and let the RY X denote the sam of th nts. Ofitain probability 0%

miss fenethon and cumulative disteibution feaction for X, .
€ HWZ=X+ Vand if Xaod ¥ are independent thea derive pdl of Z as convolyge of p Nand ¥, ns
di  Write 2 note on the Markov chains. 03
2a) Define and Explain moment generating lunction in detail (1
by  LetZ = X'V, Determine 1) 05
¢y The joint cdfof & bivariate cv. (X, 1) is given by
Fry(zy)=(1—e ) 1—e )z > %} 0
= i otherwise,

i) Find the marginal cdfi’s ol X & X 24

i) Show that X & Y are indepe 3 a2

ki) Find P(X<], ¥=1), PLAED), H& X, =) Ot
) Explain strong law of large number; calirw of large numbers, 05
b)Y Write a note on birth and d&@ els. o5

variance equal to L&, Use central limit theorem to find how largea 10
tion in order that the probability will e at Jeast 0.90 thart the

popalation mein,

€} Adistribution with unkn
simple should be taken £

48)  State and prove C arov equation. 05

b)  State and prove s thébrem. a5

) (i) hree properties of power spectral density. 03
(i) 1 density of 8 WSS process is given by U

= Ma-wila, wi<e

=i} i wl>a

he autocorrelation fenction &f the process,

Sa) I probability function of two discrete nv.’s X and Vis given by fix, v) = eflx < ¥), where x and y can 10
all imtegers such that 0 <x <2, 0 <y < 3 and fix, ) = 0 otherwise. Find E(X). E(Y), E(XT). E(X%),

var( X var( ¥, cov(X, 1), and o
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bi Prove that if input LT system is WSS the outpat is also WSS, What is evguodic provess! 1

6a)  The transition probability mateis of Markoy Chisin s

L S
o
b
- — -
— B - T
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Find the limiting probabilities,

b)  Aninformation source generates symbols at random from a four fetter alphabet {a, b, ¢, b probabilities LS
Bla) = 1/2, P{b) = ¥ and Pic) = Pid) = 1/8. A coding scheme encodes these symbals into bina o5 as follows:
a 0 (5]
b 10
¢ 110

d 111
Let X be the random variable denoting the length of the code, ie, the n &thﬂh
il What is the range ol X?
i) Sketch the cdf F.(x) of X, and specify the type of X.
fii} Find P{X<1), P(1<X<2), P(X>1) & P{1X£2).

€ Write notes on the following: 1
il Bloek diagram and explanation of single &'m guening system
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