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M.E./M.Tech. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER

COMMUNICATION SYSTEMS ENGINEERING

MA 909 — APPLIED MATHEMATICS FOR COMMUNICATION ENGINEERS

(Common to Computer and Communication)

(REGULATIONS 2009)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

State the orthogonal property of Bessel functions.
3 2 3 /
Prove that x :-5—P3 (x)+g P, (x).

Explain Least squares method.

Define Hermitian matrix.

A continuous random variable X has a pdf flx)=kx%™,x20. Find %k and
mean.

If X is a Poisson variate such that 2P(X = 0) +P(X =2)=2P(X = 1), find E(X).

Find the value of & if f(x,y)zk(l»x)(l—y),for O<x,y<1 is to be a joint
density function.

The regression lines of y on x and x on y are respectively y =ax +b;x =cy +d

prove that <L \/E and x = L .
c

By 1-ac

Prove that the difference of two independent Poisson processes is not a Poisson
process.

In the usual notation of a (M /M / 1): (eo/ FIFO) queueing system if 1 =12 per
hour and i =24 per hour, find the average number of customer in the system
and in the queue.
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PART B — (5 x 16 = 80 marks)
(i)  Express J;,,(x) and J _5/5(x) in a closed form. (8)

(i) Express x* +3x% —x2? +5x -2 in a series of Legendre polynomials.

(8)

_ Or
()  Prove that y=x"J (x) is a solution of the equation
xy"+(1-2n)y +xy = 0. (6)
(i) State and prove Rodrigue’s formula for Legendre polynomials. (10)
-4 2 27
Construct a QR decomposition for the matrix A = | 3 -3 3. (16)
6 6 0 )
Or
( 1 2 3
Factorise the matrix A ={2 8 22 using Cholesky’s algorithm. (16)
3 22 82

(1) Find the MGF of the binomial distribution and hence find its mean
and variance. (8)

(ii) In a normal distribution, 31% of the items are under 45 and 8% are

over 64. Find the mean and variance of the distribution. (8)
Or
(i) Fit a Poisson distribution for the following distribution. (8)

x: 0 1 2 3 4 5
f: 142 156 69 27 5 1

(i) If a string, 1 m long is cut into 2 pieces at a random point along its
length, what is the probability that the longer piece is atleast twice
the length of the shorter? (8)

(i) The joint pdf of a two dimensional random variable (X,Y)is given
2
by flx, y) = xy® +%,0Sx <2,0<y<1.

Compute P(X >1/Y <1/2)and P(X <Y). (8)

(i) Find the co-efficient of correlation between industrial production
and export using the following data and comment on the result. (8)

Product (in crore tons): 55 56 58 59 60 60 62
Exports (in crore tons): 35 38 38 39 44 43 44

Or

9 G 083




[image: image3.jpg]15.

(b)

(a)

(1)

(i)

(1)

(i1)

(1)

(i1)

The joint probability mass function of (X, Y)is given by
p (x, y) =k (2x +3y), x=0,1,2,y=1,2, 3. Find all the marginal and
conditional probability distributions. (10)

The equations of two regressions, obtained in a correlation analysis
of 60 observations are 5x =6y+24 and 1000y = 768x — 3608 .

What is the correlation coefficient? Show that the ratio of the
coefficient of variability of x to that of y is 5/24. (6)

There are three typists in an office. Each typist can type an average
of 6 letters per hour. If letters arrive for being typed at the rate of
15 letters per hour,

(1)  What fraction of time all the typists will be busy?
(2)  What is the average number of letters waiting to be typed?

(3)  What is the average time a letter has to spend for waiting and
for being typed?

(4) What is the probability that a letter will take longer than 20
minutes waiting to be typed and being typed? (14)

Give the formulae for the waiting time of a customer in the queue
and in the system for the (M /M /1): (/ FIFO)model. (2)

Or

The local one-person barber shop can accomodate a maximum of 5
people at a time (4 waiting and 1 getting hair-cut). Customers
arrive according to a Poisson distribution with mean 5 per hour.
The barber cuts hair at an average rate of 4 per hour (exponential
service time).

(1)  What percentage of time is the barber idle?
(2)  What fraction of the potential customers is turned away?

(3) What is the expected number of customers waiting for a
hair-cut?

(4) How much time can a customer expect to spend in the barber
shop? (14)

State any two Little’s formulae related to infinite capacity model.

(2)
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