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Answer four questions in all,
selecting rwo questions from cach Section,
Section |
. (@ Let X,i=12 ... be i. 1. d random Yariables with
PX, =kl=p, and p.g.f P(s)=Zp, s*. Define
Sy=X,+X; +.....+ Xy, where N is a random

vartable independent of X;s . Let the probability function

P.T.O.



SR 1040
orNbe PIN - n)= g, und the paf be Gis) = T g, "
Show thar the pgd. of S is given by the compound
function. GIPEsIL Also find E(S, ).

Let X have a truncated Poisson distribution with zero

s missing le.

pe = PIX, -1e1=ffa-"f1-z', ]-”k-,k-_1,2,3 ..... .
Find :

7y pet of X

ey L [N] and

i VX

Consider the process

Xttt = Acoswt + Bsinat,

wiwre A, B arc uncorrelated rv.’s each with mean 0
and vanance | and @ is a positive constant. 1s the process

covaniance slationary 7 3433
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v Consider the Markos chain with the transition matrix

X

n

1 2 3 4

1 1/2 1/4 1/4 0

N 20 0 1 0 !

“et31/3 00 1/3 1/3
4 0 0 0 1 |

(" 1s the chain irreducible ?
(i Find the nature of the states 2 and 4.

(by  Prove that the generating functions of {U} and {/}

are refated by

1
Uls) = 1_F(s)» Where

L'" = p|b occurs at the nth tnal],

f = p|l occurs for the first time at mth trial].

Further state when E will be called :

(/) Transient,

(i) Persistent, ¥4

P.T.O.
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Let the distribution of number of off-springs be :

D, =bctt, k=12 O<beb+ec<]

and Po=1-3 p,
k=1

Find P(s) (p.g:f. of off-spring distribution) and the probability

of ultimate extinction.
Prove that in a G.W. Branching process :
P,(s)=P, _,(P(s)) and P, (s)=P(P,_,(s)
where P (5)=2%, PIX, =£] s* and
P(s)= 3, PIZ, = k] s*. 4,5%
Section 11

Sct up the differential equations for p,{¢) in the case
of pure birth process with rate A . Hence find p (1} and

p.g.f. for the Yule Furry process, stanting with one individual.

Identify the distribution.
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(o)
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(a)

5 Hoal
Show that tor a Poisson process {N(f)j, as ¢ -2 o

SN L
P ——-Azeg =0
Ll : ‘

where € > 0. is a preassigned number. 54

State the classical ruin problem. Find an cxpression for
the expecied duration of the game which is expected

1o be finite.

Obtain the optimal replacement policy in case of items
whose mainienance and repair cost increases with time

ignoring changes in the value of money. 445

For a (M/M/c) : {==/FCFS) model, derive the expression

for :

(/) Probability that there are n customers in the

system,
(i) The average number of customers in the system.

(iify The average queue length.

P.T.O.
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ATV, repairman {inds that the time spent on his jobs
has an exponential distnibution with m.ean 30 minutes.
{1 he repurrs sets in the order in which they came in,
and it the arrival of sets is approximately Poisson with

an average rate of 10 per B-hour day, then :
i) ldentify the model.

{41 What 1s the repairman's expected idle time each

day 7

(i) llow many jobs are ahead of the avcrage set just

brought n ? . 54%



