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MA 909 - APPLIED MATHEMATICS FOR
COMMUNICATION ENGINEERS

COMMUNICATION SYSTEM
(Common to Compjter and Communication)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 miarks)

1. Show that J,'(x) = —J,(x).

2 2
2. Prove that ':J ‘(\‘):I ‘~+i:.l, (x)} :i.
: - h e

2

3. State any two application of Toeplitz matrix.

4. Mention any two ways of computing the Q-R factorization of
a matrix.

ARV X has the density function f(x)= {%xf —w<X<D
x

Determine k.

6. Obtain the mean of Uniform distribution.

7. Show that when X and Y are uncorrelated, the regression
lines are perpendicular to each other.
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11.

Suppose that p(x, v), the joint probability mass function of X
and Y is given by p(1,1) = 0.5, p(1,2) = 0.1, p(2,1) = 0.1,
p2,2= 0.3. Calculate the conditional probability mass
function of X given that Y=1.

Prove that the sum of two independent Poisson processes is
a Poisson process.

In a given (M/M/1): (wIFCFS)/ queuing model, p = 0.6. What
is the probability that the queue contains 5 or more
customers?

PART-B (5% 16=80 marks)

(@ () State and. prove orthogonality relation of (10)
Bessel functions.

(i Expand F (x)=x"in the interval 0<x<2 in &
¢ terms of J,(a,x), where a, are determined
by J,;(2e,)=0.

Or

st
® @ Provethate’ ' =Y"_ 1,0, ®

(i) Express J,(x)in terms of J,(x)and Jy(x). ®
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Construct QR

7 1 0
forl 0 7 1
18 -1 0

Find the least squares solution to

x+2y+z=1
3x-y=2 ,
2x+y~z=2
X+2y+2z=1
Or
Find the Choiesky decomposition for
3 1. -1
matrixd= 1 "3 —p|.
-1 -1.5

decomposition 8)

®)

the (8)

Construct a singular value decomposition 8)

o 4|t 153
or 4= .
T3

Find tl;é mean and variance of X having (8)

the pdf given by f(x)= 3%,): =1,23....

Derive the Poisson distribution as

the (8)

limiting form of binomial distribution also

obtain the MGF of Poisson distribution.
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|
B = (—’”%m m=1,23...Find the

moment generating function and pdf of X.

(i) Suppose that a trainee soldier shoots a
target in an independent fashion. If the
probability that the target is shot in any
one shot is 0.7, what is the

i.  Probability that the target would be
hit on 10™ attempt?

ii. Probability that it takes him less
than 4 shots?

i, Probability -that it takes him an
even number of shots?

iv.  Average number of shots needed to
hit'the target?
14. (@) (@) The joint density function of X and Y is
given by
2ee P 0<x <o)<y <o
fn-{ ) ’
lo,otherwue
Compute
i Ple>1,y<1]
i Plx<y]
Plx<a]
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(i) Given f(xp)=xeU"x20,y20, find the
regression curve of Y on X.

Or

() Random variables X and Y have the joint
distribution (when p+q=1, 0<p<l and A>0);

R

Foyy= e 2y =0) 2. xand
Wx-

x=0,2..Find ‘the marginal  density

functions.

(ii) Suppose X and Y are twe random variables
having the joint - probability
~(yh) >
4xye Jx,y20 Find

function f(x,3)=
0,0therwise

the probability density function  of
Z=VXPAY.

Arrival rate of telephone calls at a telephone
booth is according to Poisson distribution, with
an average tme of 9 minutes between 2
consecutive arrivals. The length of telephone call
is assumed to be exponentially distributed, with
mean 3 minutes

@) Determine the probability that a person
arriving at the booth will have to Wait.

(i) Find the average queue length that forms
from time to time

®

®

®)

(16)
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(iii)

(iv)

W

v

@

The telephone company will install a
second booth when convinced that an
arrival would expect to have to wait at least
4 minutes for the phone. Find the increase
in flow of arrivals which will justify a
second booth.

What is the probability that an arrival will
have to wait for more than 10 minutes
before the phone is free?

What is the probability that he will have to
wait for more than 10 minutes before the
phone is available and call is also complete?

Find the fraction of a day that the phone
will be in use.

Or

A barber shop has two barbers and three
chairs for customers. Assume that
customers arrive in a Poisson fashion at a
rate of' 5 per hour and that each barber

‘services customers according to an

(i)

distribution- with mean of 15 minutes.
Further, if a customer arrives and if there
are no empty chairs in the shop, he will
leave. What is the probability that the shop
is empty? What is the expected number of
customers in the shop?

Explain machine interference queuing
model, obtain Po & P, for this model.





