s (@)

O}

Denve the Pollaczek — Khmchm fommla for M/G/1 queue. Hence deduce
the result for the queues M/D/1 and M/E, /1 as ‘special cases. - (16)

or

Consider a system two servers where customers arrive from outside the
M

~system in a Poisson, fashion at server 1 at a rate of 4 / hour and at server

2 at a rate of 5/hour. The customers are served at station 1 and station .2

‘at the rate of 8/ hour and 10 / hour respectively. A customer, after
- completion of service at server 1 is equally likely to go to server 2 or to -
leave the system. A depa1t1ng customer from server 2 will go to server 1
“ twenty five percent of the time and will depart from the system

otherwise. Find the total arrival rates at server 1 and server 2. Find the
limiting probability of 7 customers at server 1 and m customers at servey
2. Fmd the expected number of customers in the system
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Answer ALL questmns.

PART A — (10 X 2=20 marks)

f01 x=1,23 4, 5 can selve-'

L Check’ whethel the functlon given by f (1)

as the pmbabﬂﬁ:y chstnbutlon of a discrete 1and0m var 1able

| ( - 2. VA 1andom vanable X has the probablhty funct1on f (x) %2_ for x=1,23,.

Fmd its moment gene1at1ng function.

3. . Let X and. Y have the ]Olllt orobabﬂlty mass functlon L
X N '
_ 0l 1| 2
Yiolo1{odo1
1102102 0

Find P (X+Y>1) and E(XY).

4.‘ * The joint probab1hty distnbutlon functlon of the random varlable (X,7) 1s‘ -
o glvenby f (x y)—k (x ¥ ) 0<x<2 0<y32 Fmdthevalueof k :

‘Wnte the clasmflcatwn of 1and0m pmcesses - .
6. | State any two properties of Poisson ])IOCGSS

7. 3 State the basic character;stw of queuemg system.




N

10,

11.

o | .

W rite the Little's formula for queueing system.

“State the formula for the plobablhty that thexe are n customels in the system

of (M/M/ 1) (FIFO/N/®).

I(a_a) :

NON

la)

OB

Deﬁne: Open Jackson networks. e

"'PART B— (5 x 16 :'80 marks)

(i) A radar system has a probab1l1ty of- O 1of detectlng a ce1ta1n target
during a single scan. Use Binomial  distribution to find the

" probability that the target will be detected at least 2 times in four
“consecutive scans. Also compute the probability -that the target will

be detected at least once m twenty Scans. o .8

C ) An ‘electrical firm lnanufaetures light bulbs that have a length of -

* - life which is nmmally distributed with mean ., g = 800 hours and

~“standard deviation o =40 hours. Find the pmbablhty that a bulb o
.blllllS between 778 and 834howrss. . . . e

v Orl_'

(1) -The pmbablhty of an individual suffenng a bad reaction from an

injection of a certain antibiotic is 0.001. Out of 2000 individuals, use
. Poisson distribution to find the probability that exactly three suffexr.
+ Also, find the pr obablhty of more than two suffer from bad reaction,

)

12. Midnight and. 6 a.m. Using uniform chstubutlon find the

probability that a passenger ‘entering the station at any time
"between 1.00 a.m. and 1. 30 a.m. will have to-wait at- least twenty - R

i mmutes

.The jomt p:toba‘mhty dlstnbutlon of a two d1mens1ona1 random vauable.

(X Y) s given by - f('ty)H—(rer) 0<1:<1 0<y<2 I‘md the

,‘conelatlon coefﬁment Also fmd the equatwns of the two lines of -
~1eg1ess10n o - AR - R e (16)'_

Or -

) -Two Iandorn vamables X and Y have the Jomt pwbab;hty dens1ty .

2 x— y, 0 Lx= ]. O < y ]'
_functlon f (r 3’) { o othethse

- dens1t1es of X and Y. Also, find the condltlonal dens1ty functlons

_ Flnd the mar gmal

©Ga) The joint probability. distribution of a two diinensional random

variable (X,Y) is given by f(x, ) =w+y, 0sx<], 0<y<I.

.~ Find the probability distrihuti_en fun.ctlonl of U=XY. . (8

o T 20754

8)

(1), 'Electue"trams in a particular route run eve.ly half an hour between

(3) _

13,

o

@

(a)

)

(1) Show Athat the random 'process X(t)= Acosot+ Bsinwt is wide o
sense statmnaly plocess if A and B are 1andom vauables such

that £(4)= E(B) 0, L‘(A) (B )and B(AB)=0. . ®

(i) A mac]une goes out of mde1 wheneve1 a component pa1t fails. The. -

‘ fa11u1e of this part is in accmdance w1th a Po1sson process with a.
mean rate of 1 per week Find: the plobabﬂlty that 2 weiks have
'lapsed since the last failule If there are. ) spare parts of th1s

‘.component 1n an 1nvent01y and the next supply is not due in 10 )

| ) weeks ﬁnd the plobablhty that the 1nachlne w111 not be out of or del

in the next 10 weeks SRR . (10)

o Or ) o

e R

Congider a Markov chain on:(Q,i,_Z) h'avlng'tlle 't‘rans_‘iti_e_n lnatrixgi,ven' bY .

ool o | S
P =l1 o ol Show that the cham is 1rredu01b1e Flnd the penod and o
11, | . N o
2.2 o | . ,
the'statio_nary'distr—ibution. SEREE o ' (16) -

J ) .. . ) . . ) . .

Derive: the steady state plobablhties of the number of customels in

MfM/l queuemg system from the bnth and death pmcesses and hence o

deduce ‘that the -average measules such as expected system s1ze Lb,

.expected queue size L, expected wa1t1ng t1me in system W and expected_ '

Wa1t1ng time in.queue W, - - o ; (16) :
Or

A petlol pump statlon has 4 pumps 'I‘he service time follows the -

»llexponentlal d1st11but1on with a .mean of 6 mm and cars a111ve fm
_service in a Po1sson pmcess at the rate of 30 cars per hom What is the e

4'p10bab1hty that an arrival would have to wa1t in line? Find the average =

wavtmg tnne in the queue avexage time spent in the system and the

. average numbel of cars in the system. - T A' (lt‘») -
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