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b)) @ Let X@® and Y{) be two independént Poisson processes with l \\’5& Reg. No. :
: parameters = 4 and 2, respectively. Compute (}\
WPXO+Y(O)=0),0=0,1,2,...(2) PXO-Y({)=n),n=0,41,+2, .. - N $\<\ | -
@) A random - j)roccss has sample function of the form ; - , Que_StiQn Pap_eI‘ COde R 8021 8
e X ()= Acos(wpt +0) -where -, is a-constant, ‘A’ is-a R.V. that has a N o , o ’
magnitude of +1 and —1 with equal probability and ‘@’ is a R.V. that ! o _
is uniformly distributed over [0,27]. Assume that the random . B.E./B.Tech. DEGREE EXAMINATIONS, APRII/MAY 2019,
Vfrégbles ‘A and? g?’ la‘re independent. Is X(#) a wide-senS Fourth Semester ‘
stationary process? Kxplain. : - - ,
g v P . Computer Science and Engineering
14. (@) () Patients arrive at a clinic according to a Poisson process at a yate of i - MA 8402 — PROBABILITY AND QUEURING THEORY_.
' 30 patient per hour. The waiting room cannot accommodate more L : (Regulation 2017) .~
_ than 14 patients. ¥xamination fime. per patient is expaonentially TR o ' S e T : e : X '
- distributed random variable with rate of 20 per hour. (1) Find the R Time : Three hours S : _ Maximum : 100 marks
- effective arrival rate at the clinic. (2) What is the probability that AR P C _ Answer ALL questions. o
an arrving patient will not wait? (3) What is the expected waiting Lo _ IERCIE R SRR
- tilme until a patient is discharged from the clinic? R L o o PART A — (10 x 2 = 201“311‘3) o
S @) For an M/MI1/w: FCFS queuemg (.sysi.:ez.r.i, derive the system of o R o _l s _3 P ANB :l ‘
' ~differential-difference equations for the system size probabilities. : 1. . let A and B be two.cvents such t_hat P(A)_ g’ (B) - 4..and_r (4 ﬂ ) 4’
Obtain the corresponding steady-state equations and hence , c te P(A/B) and P(ANDB). T SRR ' ‘
- calculate the steady-state probabilities of the system size and its s qmpu _( _ )_'_ An _ ) _
the mean system size. - S Ce S N ' , ‘ o .
' ' or L ~ 2 A random variable X has probability mass function P(X =x)=E,
r ! . : - )
- » i x=1,2, 3, 4. Find the cumulative distribution function, F(x) of X
(b) @) A petrol pump station has 4 pumps. The service time follows an . o : )
o expo'nen!;ial distr.ibution with mean of 6 minutes and cars arrive for 3. . The joint  probability density . function of (X,Y)  is
~-service-in a Poisson process at the rate of 30 cars per hour. ' : ] : o o
‘Compute (1) the probability thaf: an ar'riving car will have to wait in flx, = 4xy,. Osxs _1’ O<ys< 1_-' Calculate P(X <2Y).
‘the system (2) the average waiting time W, in the queue (3) the : 0, otherwise - ‘ o
mean number, L, of cars in the system. - ' L A " T U P S
e T S SERTIEI e e R TR 4. State the Central limit theorem for independent and _id_enti_callyd_lstrlbuted
(i) - For an M/M/1 balking queue, derive the steady-state probabilities - ( ) random variables. ' - 3
... of the system size by assuming that the service rate as g4, =y, R _ o : , : : -
et o € e Y e R e e e e Lt o L e g it e o it e - f;iThe -random -process X (&) ~is "'defined' as” X fe:Biti...“rheFQ Bis arandom
- =123, and the m.ﬁ‘ml rate-of the custemers as = n+l’ - variable uniformly distributed over [0, 2]: Is X(¢) afirst order stationary?
n=0,1,2,.. wher'e_ ‘w0’ is the number of customers in the system. h : ' T ;
' _ ' 6.  Let {X,:n20} be a Markov chain having state space S = {1, 2} and one-step
15. (a) Discuss an M/G/l/w: FCFS ‘queueing -sys‘ten'l and hence obtain the L . ) . 11 9 . . )
: - Pollaczek-Khintchine (P-K) mean value formula. Deduce also the mean transition probab11_1ty matrix given by .P =|1 1|. Find the. stationary
- number of customers for the M/M/1/w: FCFS queueing system from L . 2 2
the P-I{ mean Value. formu]_al_ o . . - prObabllltleS Of the :N.[al‘kov Challrl.‘ _
o Or 7. In an (M/M/1/ 55): FCFS 'qﬁ‘eueing' system, the arrival rate is A=3
()  Discuss the Jackson open queueing network system and hence obtain the customers/minute and utilization ratio p = 0.5. Find I, and W, -
' corresponding product form solution of the system size probabilities. ‘ ' o . : o -
o . ' 8 Inan (M/M/C/N)(C<N) IFCIFS queueing system, write expressions for

Fy and Py.



10.

11.

In-an M/IDI1: FCFS queueing system,-an arrival rate of customers i1s 10 per
second and a service rate of customers is 20 per second. Compute the mean
numbe1 of customers in the system

Consadel a two-station tandem Markovian queueing network with customels

- arrival rate of A =2/minute and service rates-z; =4 /minute at station-1-and -~ -

iy =6/minute at station-2. Compute the waltlng time of a customer in the
system and the plobablhty that both the servers are idle.

PART B — (b x 16 = 80 marks)

@ . @ _ ‘A bag' containe 3 black and 4 white balls, Two balls ere drawn at -~

random one at a time without 'replacement. (1) What is the

. probability that the second ball drawn is white? (2) What is the

-conditional . probability that the first ball d1awn is whlte 1f the
o second ball is known to be wlnte‘? U .

@iy Suppo_s_e the 1‘_andom varl_able X has a g:eometrie distribution

ren=(HE)7 eeuns . Deemine @) PR=2

i ) (2) P(X »>4/X >2) (3) Moment genelatmg functlon, M X(t) of X

_and hence obtain £(X) and Var (X)

‘Or_

b G A cohsulting firm rents cars from three rental agencie-s' in the

following manner: 20% from agency D, 20% from agency E and
60% from agency F. If 10% cars from D, 12% of the cars from E and
4% of the cars from F have bad tyres, what is the probability that

the firm will get a car with bad tyres? Find the plobablhty that a_ -

car with bad tyres is rented from agency F.

= (i_i) _ _If a 1andom Vanable X has the plobablhty densﬂ:y functmn

x>0
_-f() {0’ <o,

12.

" 'nd_(l)J\'ImnenLgenerahnﬁuncﬂonMLLoﬂXandJﬁence&btm '
E(X) and Var(X) (2) Cumulatwe d1str1but10n functlon of X

S () P(X<2).
(a) 61}  Let the joint plobablllty mass function of the landom varlables
o XY be : :
o [x+y : _
: ' . x=12 -y=1,2
PX =% ¥=p)=] 12" * L%? 2
0, - - otherwise.

- Find (1) tlle'malginal probability mass functions of -X and YV
(@) PX+Y<3) (8 PX>Y) (4 Are the RVS X and Y

independent? )
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(ii) The joint probability. density function of (X, Y) is

- Cxy®, 0<sx<y<l.
f(.’\:, y) = . c
0, - otherwise.

~Determine (1) the value of “C(£)-the p. df conditional of X given -

that Y =y (3) E(XY).
- Or

b O Let X anct Y be discrete R.Vs with joint probability mass function

S x+y '
: o ,x=1,23,y=1,2
PX=xY=y)=¢ 21 s .

- _O, 'otherwise.
' -:'.Compute the conelatmn coefﬁment pw , of X and Yoo
. (i) "I‘wo 1andom vauables X and Y have ]omt p d f

o e ™ x50, y>0
flx, L
f( y) {0, . otherwls_e....

- Tind the p.d.f. of the RV U:—}—;. :

13. - (@) _.(i)_,_-_ A random proeess is given as X(t) U +Vcos(a)t+6') where UlS a
R -~ R.V. with E(U) 0 and Vai(U) 3, VisaR.V. w1th E(V) 0 and

' Var (V)=4,'0’ isa constant and 19 is a R.V. with p.d.f. f(@) =

——2—<9<3?ﬁ. It is fulther assumed that U v and -6 are

: 111dependent R. Vs Is the pmcess X(t) statlonaly in the wide- sense" :
o Explam '

@) Tet {X,:n=0 y
| 131y
o . |4 4 - ,
- and one-step TPM P = % % :11» . (1) Draw a traﬁSitiozl d_iagram
0 3 L
4 4]

| f01 this chain. 2) Is the chain nredumble‘? Exp]am (3) Is the state- 3'
er gochc" Explam

Or
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