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M.E/M.TECH. DEGREE EXAMINATIONS, MAY/JUNE-2011

REGULATIONS 2009
FIRST SEMESTER

MA 909 - APPLIED MATHEMATICS FOR
COMMUNICATION ENGINEERS

COMMUNICATION SYSTEM ENGINEERING

{Common to Computer and Communication)

Time: Three Hours . Maximum:100 marks

ANSWER AI/L QUESTIONS
PART-A (10x2=20 marks)
Show that /_, (x) = (~1)%.(x},n =0,1,2..
Prove [ xJo(x)dx = xJ;(x) + C.

Givekah a gdi'ithm for constructing the singular value
decomposition for a matrix.

Define Toeplitz matrix.

Suppose that the number of typographical errors on a
single page of this hook has a Poisson distribution with
parameter 1 =1. Cdlculate the probability that there is at
least one error on this page.

If X is uniformly distributed in (-%.%), find the
probability density function of Y = tan X.
The joint density of X and Y is given by
1oy
f(x.y)={2ye ,0<x<no.,0<y<2.
0, otherwise
Whatis E(X/y=1)
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11.

The regression lines between the two random variables, X
and Y, are given by 3X+Y = 10 and 3X + 4¥ = 12. Find
the coefficient of correlation between X and Y.

In a usual notation of an (M/M/1) : («/FCFS) Queuing
system, 4 =12 per hour and u = 24 per hour, find the
average number of customers in the system.

State little’s formula.
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PART-B (5x16=80 marks)

Find the Bessel series for 8)

flx)= {)(()g :i:zl corresponding to the
- Loy

set of functions U1k (x)} where &,

-satisfies [, (2k,) = On =12,3...

Prove that 8 )
IR0 = 3 Unea®) = 240 + ()] and
s = KRG - i (O

’ " or
Show that ®

Ja(x) = %fn" cos(nd — xsinf) dg,n being an
integer.

2, (1
Prove that ef(“(?)) is the generating (8)
function of Bessel functions.
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Construct a singular value decomposition 8)
7 -
forA = [ 4 - 6]'

Find the least-squares solution to 8)
x+ 3y =80

2x + 5y = 100
5x — 2y = 60
—x+8y= 130.
10x—y =150
Or

Determine the Cholesky decomposition (8)
4 2 -

forl—Zi 10 1)
i 19

““Construct a\‘QR-decomposition for (8)

. 1.0 1
x=1 1 of

@

(i)

o 171
If X and Y are independent Poisson (8)
variates, show that the conditional
disteibution of X, given the value of X+Y
is binomial.

Obtain the MGF of gamma distribution (8)
and hence find its mean and variance.

Or
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The time (in hours) required to repair a
machine is exponentially distributed with

parameter A = I/ZA

(a) What is the probability that the
repair time exceeds 2 h?

(b) What is the conditional
probability that a repair takes at
least 10 A given that its duration
exceeds 9 h?

Let the RV'X have the pdf
;o \
flx) ={J;e 7,0 <X <% Pine the mean

0, elsewhere
and variance of X.

Let the joint probability ‘density function of X
and Y bé given by

ren={*

x=¥)x>0y>0x+y<1
0,elsewhere

Find fx(x): fy(»)and Cov (X,Y). Are X and Y
independe}n? Obtain the Regression curves for
the means.

@

Or

If X and Y are independent RVs each
normally distributed with mean zero and
variance ¢2, find the density functions of

R=vXZ¥YZand ¢ = tan~! G)
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(i) Three balls are drawn at random without (8)

@

(i)

replacement from a box containing 2
white, 3 red and 4 black balls. If X
denotes the number of white balls drawn
and Y denotes the number of red balls
drawn, find the joint probability
distribution of (X, Y).

Explain self service ‘queue. Obtain Ls, Lq,
and W, for thl;S model.

A bank has two' tellers working on
savings accounts. The first teller handles
withdrdwals only. The second teller
handles deposits only. 1t has been found
that the service time distribution for both
deposits and withdrawals afe exponential
with mean‘service\ time 3 min/customer.

.. Depositors are found to arrive in Poisson

fashion throughout the day with mean
arrival rate of 16/hour. Withdrawers also
arrive in Poisson fashion but with mean

. \\qgiﬂval rate of 14/hour. What would be

@

effect- on the average waiting time for
depositors and withdrawers if each teller
could hapdle both withdrawers and
deposits? What could be the effect if this
could be accomplished by increasing the
mean service time to 3.5 minute?

Or

For the steady state (M/M/1) : (/FCFS)
queuing model, prove that 5, = G) Py.
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[image: image6.png](i) A petrol pump station has 4 pumps. The
service time follows an exponential
distribution with a mean of 6 minutes
and cars arrive for service in a Poisson
process at the rate of 30 cars per hour.

(a) What is the probability that an
arrive will have to wait in the
line? ‘

(b) Find the average waiting time in
the queue, average time spent in
the “system and the average
number of cars insthe system.

() For what percentage of time would
ithe pumps be idle on an average?




