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1. Answer any seven of the following
questions as directed : 1x7=7

(@) The value of P(1) is

i) O
(i) 1
(i) o<

(iv) None of the above
(Choose the correct option)
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() The mean of X in terms of the
probability generating function (p.g.f.)
of X is given by

() - P'Q)
i) P'(s)
@) P'(1)
(iv) P'(0)

(Choose the correct option)

(c) The p.g.f. of sum of two independent
random variables X and Y is the sum

of the p.g.f. of X and that of Y.
(State True or False)

(d) Define state space of a stochastic
process.

(e) A process which is not stationary is
said to be . (Fill in the blank)

(f) In an irreducible Markov chain, every
state cannot be reached from every
other state. (State True or False)

(@ 1If {N(t)} and {N,(t)} are two
independent Poisson processes with
rates 4, and A, respectively then
Ny(t)- N,(t) is a

(i) Poisson process with rate M+ A,

(ii) Poisson process with rate A, - 4,
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(iii) Poisson process with rate 4;/4,
(iv) Not a Poisson process
(Choose the correct option)

(h) A state of a Markov chain is said to be
ergodic if it is
(i) persistent non-null and aperiodic

state
(i) transient non-null and apériodic
state ‘
(ii) persistent non-null and periodic
state

(iv) transient null and aperiodic state
(Choose the correct option)

() Define traffic intensity.

) In M/M/1 queueing model, the
interarrival time as well as service time
follows distribution.

(Fill in the blank)
(k) Define homogeneous Markov chain.

() Families of random variables, which are
functions of, say, time, are known as
(Fill in the blank)

2. Answer any four of the following questions :
2%x4=8

(a) Define bivariate probability generating

function of a pair of random variables
X and Y.
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(b)
(c)

(@)

(e)

(0

(9)

()

Define transition probability matrix.

State any two postulates of Poisson
process.

Is Poisson process a stationary
process ? If not, why ?

Differentiate between steady state and
transient state of a queueing system.

Distinguish between irreducible and
reducible Markov chain.

What are the basic features of a
queueing system ?

Write any two properties of Poisson
process.

3. Answer any three of the following questions:

(@)

5x3=15

Let X be a random variable with p.m.f
pk =R{X=k}=qkp, k =O, 1, 2, coive

O<g=1-p<l1
Find the probability generating function
(p.g.f.) of X and also find the mean and

variance of X using probability
generating function (p.g.f.) of X,
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(b) Define a stationary process.

Consider the process X(t)= A, + At
where A;, A, are independent random

variables with E(A;)=a;, Var (4;) =07

1 °?
i=1,2. Show that the process is not
stationary. 2+3=5

(c) Let {X,,n2>0} be a Markov chain with

three states 0, 1, 2 and with transition
matrix

(3/4 1/4 0 )
/4 12 V4
\ 0 3/4 14,

and initial distribution
P{X,=1}=1/3,i=0,1,2

Find P{X,=2/X,=1)}
P{X,=2,X,=1/X,=2}

1+2+2=5

3 (Sem-5/CBCS) STAHC1/G 5 - Contd.



(d) Define periodicity of the states of a
Markov chain.

Consider thé Markov chain with states
0, 1, 2 having transition matrix

(Osid 50

1/2 0 1/2

01 0
Prove that the states of the chain are
periodic with period 2. 1+4=5

(e) 1f {N(t)} is a Poisson process then
prove that the auto-correlation

coefficient between N(t) and N(t+s)
is {t/(t+s)}"*

() The North-Eastern states of India are
highly prone to earthquakes. Let us
suppose that earthquakes occur at the
rate of 2 per year, then

(i) Find the probability that at least
3 earthquakes occur during the
next two years.

(ii) Find the probability distribution of
the time, till the next quake.
2Yex2%2=5
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(g) Write an explanatory note on queueing
system.

(h) Obtain the mean number of units in
M/M/1 queueing model with finite
system capacity.

4. Answer any three of the following
questions : 10x3=30

(a) Prove that

i) The p.g.f. A(s) of the marginal
distribution of X is given by
A(s)=P(s, 1)

(ii) The p.g.f. B(s) of Y is given by
B(s)=P(1, s)

(iii) The p.g.f. of (X+Y) is given by
P(s, s)
3+3+4=10

(b) (i) Write a short note on graphical
representation of Markov chain.
S
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(i) Consider two brands of tooth paste
which are in competition with each
other. Let one brand be
represented by 0 and the other be
represented by 1. Let ‘g be ?he
probability that an individual using
a particular brand in the nth year
uses the same brand next year,
while p’ is the probability that he
changes the brand, where p +g= 1.
Write down the transition
probability matrix of the Markov
chain. Find what will happen in
distant future ? 1+4=5

(c) (i) State and prove the Chapman-
Kolmogrov equations. 1+5=6

(i) Define the following states of
Markov chain :
Persistant state, transient state,
absorbing state, aperiodic state.
1+1+1+1=4

(d) (i) Prove that, in an irreducible chain,
all the states are of the same type.
They are either all transient, all
persistent null or all persistant
non-null. All the states are
aperiodic and in the latter case
they all have the same period.

S
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(i) Consider a Markov chain having

state space S={1,2,3,4} and
transition matrix

(0. 0u 107
0.0 20yl
0 1 0 O
/4 18 18 12,

show that all the states of the
chain are ergodic. S

(e) (i) 1f {N(t)} is a Poisson process and
s <t, then prove that

P.{N(s)=k/N(t)=n}= (Z] (%)x (- S/t)n—k

S

() Prove that the interval between two
successive occurrences of Poisson

process {N(t),t>0} having
parameter 4 has a negative
exponential distribution with mean
: |

'z. S
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() Under the postulates for Poisson
process, prove that N (t) follows Poisson

distribution with mean At i.e. Py (t) is
given by the Poisson law

-At n
p’l(t)= e (A!’t) o n=0, 1, 2, RN
n

(g) What do you mean by M/M/1 queueing
model with infinite system capacity ?
Derive the probability distribution of

number of customers in this model.
3+7=10

(h) The arrivals at a counter in a bank
occur in accordance with Poisson
process at an average rate of 8 per
hour. The duration of service of
customer has exponential distribution
with a mean of 6 minutes. Find the
following :

(i) the probability that an arriving
customer has to wait,

(i) the probability that there are three
customers in the system,

(iii) the average number of customer
in the queue, ‘
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(iv) the average waiting time in the
queue,

(v) the probability that an arriving
customer has to spend less than
15 minutes in the bank.

2+2+24+2+2=10

' 800
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1. Answer any seven questions from the
following : Lo 1x7=Y

(a) ~Use of more than one main () function
in a C programme is illegal.
' (State True or False)

1 EBAR is a sequence of instructions
written to perform a specific task in
“'‘the computer. (Fill in the blank)
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(c) Every programme statement in C must
end with a

(1) dot
(i) colon
(i) semicolon
(iv) comma
(Choose the correct optiorn)

(d) What is a scanf function ?

(e) All variables must be initialized before

they are used in the programme.
(State True or False)

(f/  Which of the following is an assignment
operator ? ;

) %
(i) 1=
(i) =
(iv) None of the above
(Choose the correct option)

(g) To print the data left justiﬁed, we must
use in the field specification.
(Fill in the blank)

(h) It is an error to place a semicolon after
the ‘if’ expression. |
(State True or False)
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(i) + What is an algorithm ?

() Which of the following statements can
be used to immediately exit from the
program ?

(i) exit()

(i) break

(i) goto

(iv) Both (1) and (ii)

(Choose the correct option)

(k) An array N|[3]={1, 2,3} has been
declared and initialized - in a C

programme. What will be the output of
the following statement ?

printf(“%d”, N([3]);
() The declaration int x[2]={1, 2, 3}; is
illegal. (State True or False)

2. Answer any four of the following questions
briefly : . 2%x4=8

(a) Write about CPU.
(b) Define global variable and local variable.

(c) Write down the - relational operators
available in C.’
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(d) Consider the following statements
m=8;
Yy=m++;

What will be the values of m and y
after execution of the given statements ?

(e) Write down the equivalent C
expressions of the arithmetic
expressions— -

() 3x?-9x+4

X+y+2
c+d

(@)

(/ What are the functions you will use for
reading a character and writing a
character in C programming ?

(g) Evaluate the following expressions
assuming that k is a float variable :

() k=3/2+4+3/8
(i) k=2+3/4+4/4+8-2+5/8

(h) Briefly describe the simple IF statement.

3. Answer any three questions from ‘the
following : — .5x%x3=15

(a) Explain the nested ‘IF...ELSE’
statement with the help of a flowchart.
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(b)

()

(d)

(e)

(9)

()

Write an algorithm to find the standard
deviation of n observations.

Write briefly on input and output of
integer numbers in C/C++.

(i) Explain briefly the WHILE
statement available in C/C++,

3
(ii) Write about declaration of
variables in C/C++. 2

Explain the DO statement of C/C++.

Describe how to jump out’ of a loop in
Cf/CHt.i:

Discuss initialization of
one-dimensional array in C/C++.

The income tax rates of a country are

~as follows :

IT = 0 if income is below 3,00,000/-

T = 10% of _thé income 'above,3;00,000/-

if 3,00,000/- < income < 5,00,000/-
IT = 20% of the income above S,O0,000/- +
20,000/- if income > 5,00,000/-

. Draw a flowchart which would print

" the income tax to be paid by a tax

payer as per the above rule.
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4. Answer any three questions from the
following : 10x3=30

(@) (i) Elaborate on the basic structure
of T 5t

(ii) Explain briefly the Conditi.onal
operator statement available in C.
2

(i) Write a note on FOR statement’
as one of the loop structure. 3

(b) (i) Write a brief note on flowchart.
6

() If the three sides of a triangle are
given, write a C/C++ programming
to find the area of the triangle.

| 4

(c) (i) Write a detail note on arithmetic
operators in C. 4

() Write a C/C++ programming to

find the regression coefficients of
Yon Xand Xon Y. 6

(d) (i) Write a note on declaration and
initialization of two-dimensional
array. - 2+2=4

(ii) State the importance of C. 2
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(i) A shopping mall is offering the
following discount scheme :

Let x be the total bill of a customer,
then

if x<3,000/-—no discount
if 3,000/- < x<5,000/-— print x-Rs. 50/-
if x>5,000/- — print x-Rs. 150/-

Write down the algorithm. 4

(e) (i) What is keyword in C? i
(i) Define Trigraph characters. 2

(iij) Write a programme in C/C++ to
find the median of n observations.

7

() () Why and when do we use the
#include directive ? 2

(i) Write briefly on backslash
character constants. 2

(iti) Distinguish between the following
pairs : - 2+2+42=6

getchar and scanf functions

%S and %C specifications for
reading

%f and %e specifications for
printing
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(99 () Explain different data types
available in C. S

(i) Write a programme in C/C++ to
read the values of x and y and

print the results of the following
expressions in one line—

X+y X+y

and (x+3) (x-)
x-y

S

(h) (i) Write a note on reading strings
from terminal and writing strings
to screen. A 1Y2+1%=3

(ii) Write a program in C/C++ to
multiply matrix A of order mxn
with matrix B of order nx [ and
store the result in a matrix:C of
order m x [, (4
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