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1. Choose the correct answer from the
following alternatives : 1x6=6

(@) Who is the father of C language?
(i) Bjarne Stroustrup
(i) James Gosling
(iij) Dennis Ritchie

(iv) W. A. Shewhart
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(b) How many keywords are there in C?
(i) O

(ii) 32

(iti) 48

(iv) 255

f¢)  Which of the f,

value?

(1) void

(i1) int
(ii)) null

(iv) char

llowing will not return a

(d) Nestirfg is allowed for which of the
following Statements?

(1) if
(ii) if else
(iii) switch

(iv) All of the above

(e) Where should the default values of
parameter be specified?

(i) Function call

(i) Function definition
(iii) Function prototype
(tv) None of the above
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()’  Which of the following operations is
allowed to be performed on a pointer
variable?

(i) ptr + 1

(i) ptr — 1

(i) ptr + + and ptr — —
" (iv) All.of the above

2. Answer the following questions in brief :

2x6=12
(@) What is the difference between pre-
increment and post-increment
operations?

(b) What are the disadvantages of do-
while statement?

(c) Explain the
function. .

purpose of recursion

(d) What is static memory allocation?

(e) Differentiate- between for loop and while
loop.

() What is pointer variable?

3. Answer any two of the following questions :

. ' 8x2=16
(a) Write a short history of C programming.
What are the advantages and disadvan-

tages of C programming? 4+4=8
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' ' Old Course
(b)  What do you mean by identifiers? State ( )

the rules for naming identifiers. Give Full Marks : 50
SOme examples of valid and invalid

iden_tiﬁers, 2+3+3=8 Pass Marks : 20

. Time : 2 hours
(¢)  Explain the basic data types supported

YIS Ianguage and discuss their

correct answer from the
features 1. Choose the T

; : T following alternatives : 1x5=5
4. (a) Whatis a loop? Compare the three loop (@) Who is the father of C language?
contro] Structures used in C with (i) Bjarne Stroustrup
€xamples, 2+6=8 :
Or (i) James Gosling
(b) What is g array? Explain different (it)) Dennis Ritchie
types of AITay with syntax. 2+6=8

(iv) W. A. Shewhart
S. (a) What is function Prototype? Write a

: in C?
}‘ecurs-lon T e (b) How many keywords are there in C?
actorial of g Number, 2+5=7 i O
Or (it) 32
(b) Distingujs : '
T ugs‘;lr-g rbetWeen library - function (iii) 48
detail i Clined function. Explain in : 5
[ IO S O o vailabla in (2
guage With €Xamples 2+5=7 ; :
e : (c) Which of the following will not return a
6. (a) Dlstlnguish bEtWeen pointers and value?
ani-a{s' How ¢4 declare and initialize a (i) void
po n EI‘? ExPlain With examples' 3+3=6 . :
Or Gk

PHain malloc( ) g calloc( ) functions. oy
3+3=6

{ Turn Over )
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(d) Nesting is allowed for which of the
following statements?

(i) if

(i) if else

(ii) switch

(iv) All of the above

(e) Which of the following operations is
allowed to be performed on a pointer

variable?
(1) ptr + 1
(@) ptr - 1 |
(i) ptr + + anq ptr — —
(i) All of the abgove

2. Answer the following questions in brief :

2x5=10
(@ What is the difference between pre-
increment and post-increment

operations?

(b) What are the gisadvantages of do-
while statementp

(c) Explain the purpose of recursion
function,

(d) What is static memory allocation?

() What is pointer variable?

P25/176 ( Continued )
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3. Answer any two of the following questions -

(@)

(b)

(c)

4. (a)

(b)

5. (a)

(b)

P25/176
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Write a short history of C programming.
What are the advantages and disadvan-
tages of C programming? 3+4=7 .

What do you mean by identifiers? State
the rules for naming identifiers. Give

some examplés- of valid and invalid
identifiers. 1+3+3=7

Explain the basic data types supported

by C language and discuss their
features. 3+4=T7

What is a loop? Compare the three loop .
control structures used in C with
examples. 2+6=8

Or

What is an array? Explain different
types of array with syntax. 2+6=8

What is function prototype? Write a
recursion function algorithm to find a
factorial of a nmumber, 2+5=7

Or
isti ish between library function
leinzgslér—defmed function. Explain in
:Ztail the storage classes available in C
language with examples. D+5=17

( Turn Over )



6. (a) Distinguish between pointers and
arrays. How to declare and initialize a
polnter? Explain with examples.  3+3=6

Or
(b) What is qynamic memory allocation?

Explain malloc( ) and calloc( ) functions.
3+3=6

* A ok
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1. Choose the correct answer from the
following alternatives : 1x7=7

(a) Consider a Markov chain {X,,n 20}
with discrete state space. If the
transition probabilities are independent
of n, then the Markov chain is said to
be

(i) independent

{ii) homogeneous

(iii) reducible

{IU} non_homogeneous
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(b)

(o)

@

(2)

If two states of a Markov chain are

accessible from each other, then they
are

(i) communicating states
(ii) transient states
(11i) absorbing states
(iv) periodic states
Following is the tp.m. for a Markov
chain :
, 1 2 3
111-2q o4 0
2N
3 0 DA ™oq
Then the
(1) value of a is any real number

(@) value of q js any positive real
number

(iiY) value of a is less than 0-5

(iv) value of a is in [0, 0-5]

If {N(t)} is a Poisson process, then the
correlation coefficient between N(t) ang
N(t+s) is

) (tt+s)s

( 3)

- t
(%) t+s

: {(t - s)}%’
(iii)

t

] t
@) \e+9)

}}é

(e) If N,(t) and Nj(t) are two independent
Poisson processes with parameters A,
and A, respectively, then N;(t)- N,(t)
is

(i) a Poisson process with rate A; +2A;

(ii) a Poisson process with rate A; — Ay

: M
(iii) a Poisson process with rate Ao

(iv) not a Poisson process

(h M/M/1: model follows
(i) geometric distribution
(1) exponential distribution
(iii) Poisson distribution

(iv) negative exponential distribution

( Turmm Qver )
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(b)
(c)

(@)
(e)

P25/175
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( 4 )

The term

‘-0 1 y - =
refers to Jockeying’ in queuing theory

(i) not entering the long queue
(ll) IeaVing the queue

(i) shifting from

one queue to another
parallel queye

€

() None of the above

Deﬁne a st

example, Ochastic process with an

State ,
Chapman—Kolmogorov theorem.

Define irraqy.:
closed setff ducible Markov chain and

DEﬁne b
transjen and persistent states.

Prove that

the j (o)
Successive .. C interval between tw

proce OCcurrences of a Poisson
A % {N(t)’tao} having parameter

Haa exponential

negative

distn‘bution With mean i
i

( Continued )

B L T T

( )

() What do the letters in the symbolic

representation (a/b/c):d/e of a
queuing model represent?

3. (@) (i) Define bivariate probability

generating function. Given the

bivariate p.g.f. of (X,Y) as
P(s;, S3) = exp[-a—b—c +as, + bs; +cs;5;]

Find the p.g.f. of X +Y and identify
the distribution. 1+1=2

(ii) The r.v. X has logarithmic series
distribution if
k

X
pk=P(X=k)=—g—; K= i ool

“Togp’ 0<d=1-p<l

Find the p.g.f. of X. Also, find mean
and variance, 3

Or

(b) If {N(t)} is & Poisson process and s<t,
then prove that

P{N(s) =k / N(B) ="} = (Z)[ﬂk {1 B [;)}k 5

from the

4. Answer any four questions
- | 4x4=16

following :
(@) Interpret the Gambler's ruin problem
as a Markov chain.
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(b) Consider the Markov chain with three

states' S={1,2,3}, that the
followmg transition matrix :

;i | (@)

has

© WIN |

N|—= W[l— N~
N~ © Bp|—

sition di f the
Markoy chain. sHgETEn O

(18 Pt ~1)- px, - 2) =%, then
ﬁnd P(Xl = 3’ XQ i 2, X3 o 1) : 2+2=4

(c) Let {X, (e)

»1 20} is a Markov chain with

t.p.m.
bl
9 | 22 )
80
505
and initial distribution p(x, _ ;_ 1.
0=J _2 ’
Compute— g
. 5. (a
) P(X; =1); K
P25/175
p25/175 ,

( Continued )

(7))

(iii) P(X, =1);

(iv) P(X, =0). Hasilep 1=,
Define ergodic state in Markov chain.

Let {X,,n=20} be a Markov chain
having state space s={l, 2, 3,4} and
t.p.m.

12 1
e G
3 3
100 0
L
G 5
DO
i 2 2|

Show that state ‘1’ is ergodic. 1+3=4

Define periodicity of a Markov chain.
Show that the states of the Markov
chain with t.p.m.

0
1
2
010

are periodic and persistent non-null.
1+3=4

() Show that the sum of two
independent Poisson processes is a
Poisson process. 2
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X Old Course )
(@) State the differential-difference I (

eql;ati}c:n of linear growth process ; Full Marks : 50
an €nce using the equation
’ Marks : 20
show that M'(t):(l—p) M(t), where 5
i Time : 2 hours

M(t)-:g]n.Pn(t), A and p are

the correct answer from the

respectively {1, birth and death j L gﬁzifieng alternatives : 1o
rates of the Process {Xx,}. P -
X : (a) Consider a Markov chain {Xn’lfn ztl(:}
y ‘ i discrete state space. €
(b) :Sggssiat if the intervals between gﬁsition probabilities are inc%epEn.dent
e € OCCUrrences of o of n, then the Markov chain is said to
o Pendently distributeq with a be
cXPonential distribution with
mean — (i) independent

Poi %> then the event E forms a
0ISSON procegg with mean 3¢ 7 (i) homogeneous

R
S whi ;
queuing SYStem_WhICh Characterize a (iv) non-homogeneous

“Queue is a mgy,
1 agem . ”» -
Elucidate the Stateme‘:it of conges'uonslﬁi+ 4-8 : () If two states of a Markov chain are

% | accessible from each other, then they

(b)) In case of (M
queuing mode], den-/M/ 1) - (v / FCFS)

(iti) reducible

are

; icating states
probability distriby, u};e € steady-state (i) communi g
€xpression for N and obtain the i) iransient states
(9) expected numper , .
] _ X .
the system: PRCUstomers. in | (iii) absorbing states
" TR numb iodic states
chioliey { i) periodiC S
the queye, Stomers i (iv) P

( Turn Over )
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c If : ‘ 1 : model follows
() 2y {N(t)} 1S a Poisson process, then the 1 (e) M/ M/ m . W ;
Nr;relatu.)n Coefficient between N(t) and | (i) geometric distribution

t+9) is | (ii) exponential distribution

(iii) Poisson distribution

(1) {t(t+s)}%
(iv) negative exponential distribution

2 t
i) —
() t+s | () The term jockeying’ in queuing theory
_‘ refers to
(iii) {_(E_f_i)_}}-,? ; 1 (i) not entering the long queue
t ; (ii) leaving the queue
% (iii) shifting from one queue to another
(iv) {Tt___} 2 parallel queue
t+s
) (iv) None of the above
(@) If Nyt) ang 2. Answer the following questions in brief :
Poi 2(t) are two ; ¢ 2x5=10
OISSON procesgeg ... independen
and 2, respe(:tlvs lwlth parameters Aq (a) Define & stochastic process with an
is €Y, then N, (f)- Ny(t) example.
(i) a P ' (b) State Chapman-Kolmogorov theorem.
01Sson -
Process with rate A+ A | (c) Define irreducible Markov chain and
(ii) a Poisson pr. closed set.
ol (d) Define transient and persistent states.
(ii1) a Poisson Procesg With o A j () What do the letters in the symbolic
(iv) not : s Ao | rep[‘esentation (@/b [c):d[e of a
ot a Poisson Procesg . queuing model represent?
P25/175 ( Turn Over )
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3. )
(@) (i) Define _ bivariate probability
gt.anezratlng function. Given the
bivariate p.g . of (X,Y) as
P Ly
(sg, Sy) = €Xpl~a-p-¢ +as; + bsy + 05132]

Find the

the dis P-&f. of X +v and identify

tribution,

() The ry. X Y ; )
dism'bution }_:fas logarithmic series
Pk =P(X < ) - Xq"*

)

P 735 5
X::_. 1 1

TBE;; O<g=1-p<1
mdthe

and vy p E: of X. Also, find mean

Or

(b) 1 {N(t)} is
aPp
‘then proye thms On process and S Lt

P{N(s)=k/ N(t)= e [:)(fr {1 i (Ej}n"k 5
t t

(a) Interpret
as a M.gu-L:;},i:a cg’:lmblers ruin problem

R ( Continued )
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(b) Consider the Markov chain with three

states S={1,2,3}, that has the
following transition matrix :

Eig1/on

2 4 4

P= .1_ 0 E

3 3

Lol

B

(i) Draw the transition diagram of the
Markov chain.

then
2+2=4

1
() AR RIS S R(Xo (= 2) =2
ﬁnd P(X1=3’X2=2, X3 =1)-

(c) Let {Xn, n20} is a Markov chain with

t.p.m.
2850
D L)
12
313
1
and initial distribution P(X, = J}—-—z-;
=00
Compute—
(i) PiX= 1);
(i) P(X1=0)
P25/175 ( Turn Over )



(14 ) | Chaer)
|
5. i) Show that the sum of two
(i) P(X, =1); @) il independent Poisson processes is a
; Poisson process. 2
(i) P(X,=0). 1+1+1+1=4
(i) State the .diﬂ'erential-difference
(d) Define ergodic state in Markov chain. equation of linear growth process 4
et oINS 1 Maskcov. chain and hence using the equation,
having state space S={1,2 3,4 and show that M'(t) = (A—p)M(t), where
t.p.m. 3 Sy Dy @
M(t)= 2 n-Falt), 3 and p are
) =)
1 n
= % 0 0—] respectively the birth and death
1 000 rates of the process {X}. 4
o Lo 0
== = r
2 2 |
e al | : .
DR =0 1= . that if the intervals between
. W
. ik & gsgcessive occurrences of an event E
Show that .Sta AT y j independenﬂy distributed with a
te ‘1’ is ergodic. 1+3=4 i i:nmo o exponential distribution with
1 L
() Define periodicity of 5 Mary : | fnean imcncr theieventh s TOLTIRAS
Show that the stateg of thov . 3 Poisson process with mean At. 6
chain with t.p.m. ¢ Markov |
(0l ‘ queuing system. Discuss the
1 ? ‘I 6. (a) g:gir;e ;atures which characterizé 2a
il (7. ) " queuing syste™:
RV () | ;s a management of -
1 “Queu® 7, plucidate the statement.
s ; | congestion®: 4+3=T
are periodic and persistent non-ny \
1+3=4
' o Turn Over
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Or

() In case of (M/M/1): (N/FCFS)
queuing model, derive the steady-state

probability distribution and obtain the
eéxpression for—

' in
(t) expected number of customers
the system;

in
(i) expecteqd nhumber of customers 5+2=7
the queye.

* & K
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