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FOURTH SEMESTER
COMPUTER SCIENCE AND ENGINEERING
MA 44 — PROBABILI‘[{Y /AI\}D QUE;UEING THEORY
(Common t& I‘nformationk\Teclmplogy)
(REGUL‘\TIONS 2068) .
Time : Three hours SN N Maximum : 100 marks

Answer ALL questions.
N

PARTA —(10x2=20 marks)

1 If a random variable X has the probability density
function is given by 3 :
ksin X 0<r<3
flxy = { 3

0, otherwise

then find the constant k.
2. Define Weibull distribution.

3. Write the properties of correlation coefficient.
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If the joint pdf of (X,Y) is f(x, ) =1/4 0<x<.
then find P(X +Y < 1).

Prove that the sum of two independent Poisson proc
a Poisson process.

Define stationary process.

Write the Little's formula, for (M /M /1): (e
queuing model. g

S
What is the formula for average: waiting time
customer in the “system of- the queuing

(M /M c): (! FIFO)
Write down the Pollaczek-Khinchine formula.

Write down the “balance equation of two stage ta
queues. )

"PART B — (5 x 16 = 80 marks)

@@ @) If ¥ is a continuous random variable wit
—liz O<x<o
fx) =10 +x) .
0 otherwise
then show that the mean does not exist.

(i) If the probability that a person will bel
rumor is 0.6, find the probability the




[image: image3.png](b)

(iif)

Nol

(i)

10t person to hear the rumor will be in the
3 person to believe. @

A continuous random variable X has the
distribution function

0, x < -1
Fay=**l v
Loxx1
s S
Find . .

(M thepdfof X
@ Pliz<xz<i/2)

® P(x »273). ®
; S
« O
Finpl the moment generating function of
Poisson distribution and hence find the mean
and variande of X . (8)

The )leng:th of time a person speaks over phone
follows exponential distribution with mean 6.
What is the probability that the person will
talk for

(1)  more than 8 mm

(2)  between 4 and 8 mm. 8)
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The joint Probability density function of t}
two dimensional random variable (X, Y)

given by

Bxy
8% 1<x<ys2
fEyy =19 Y

0, otherwise

(1) Find the Marginal density functions of
and Y. :

(2 Find also tl})elco;\diticnal density functs
of Y given X =x and the conditiol
density function of X given Y = 5.

The life time of a certain brand of an elect
gadget may be considered & random varia
with mean 1000 hours and standard deviat
400 hours. Usﬁlg central Limit theorem, f
the Probability that the average life time
50 gadgets exceeds 1100 hours.

Or

_Caleulate the correlation coefficient for

fol]nwiﬁg heights (in inches) of fathers (X)

mothers (Yf) :

g5 66 67 67 68 69 70
g7 68 65 68 72 72 69

1f the Joint pdf of two random variables X
Y is given by

f(x'y):{au-y.osx,ySl-

0, otherwise

Find the pdf of XY

K4
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Show that the mean and variance of a first

order stationary process are constants, 8)

State and prove the Chapman-Kolmogrov
theorem. ®)

Or

A welding process is considered to be a two
state Markoy chain when the state 0 denotes
that the process is running in the
manufacturing firm ‘and state 1 denotes the
process 1\5 not running in ‘the firm. Suppose
that the transition probability matrix for this

0.8 o.z]

Maf‘kovyéchain is given by P = [0_3 o7

(1) Find the probability that the welding
process will be run on the third day from
t’odaykgiven that the welding process is
ran tzfﬂay,

(2) Find the probability that the welding
process will be run on the third day from
today if the initial probabilities states
0 and 1 are equally likely. ®
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The arrival of trucks at a receiving doc

Poigson process with mean and arrival

2 per

(6]

@

3)

hour.

Find the probability exactly 5 tr

2 hour period.

Find the probability that 8 ol
trucks argi‘ile in a 2 hour period.
Find the pt\obébility exactly 2
arrive/ insa one hour period and
3 trucks arrive in the next ol
N

period. )

! N

14, (@ ® Ina Jcity"‘ a\irport, flights érrive at a
24 flights per day. It is known |
inter-arrival time follows an ex]
distribution and the service time dis

) also exponential with an average 0

Find the following :

(6]

2
@

@

The probability that the systel
idle.

The mean queue size

The average number of fligh
queue

The probability that the q

exceeds 7.

6 (
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(i) On every Sunday morning, a dental hospital

(&)

renders free dental service to the patients. As
per the hospital rules, 3 dentists who are
equally qualified and experienced will be on
duty then it takes on an average 10 minutes
for a patient to get treatment and the actual
time taken is known to vary approximately
exponentially’ a;’p\mg this average. The
patients arrivé according to the Poisson
di.strib}gtiuﬁ “With an avarage of 12 per hour,
The hbsbi{al managen;ent wants to investigate
the foflowing : I

(1) The expected number of patients waiting
N in‘the q;leue. )

“'(2) The average time that a patient spends

" in the hospital, 8

; Or
For the (M /M /1): (k/ FIFO) queuing system
prove the following :
M L=L-a-p)

@ W, =W, -1/u. @®
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A small town bank ha s 3 tellers and 7 cha
to accommodate waiting customers. Potent
customers, who arrive when all the chairs
the waiting hall are full, leave the ba
immediately. Customers arrive at the bank
the average rate of 30 per hour and spend
average of 4 minutes in the teller counter. T
arrival process is Poisson and the service tir
is exponential, find

(1)  The effective arrival rate at the bank

(2)  The expected number of customers at t
fueue. 1
A'car manufacturing plant uses one big cra:

for loading cars in to a truck. Cars arrive f

. loading by, the crane according to a Poiss:

distribution with mean of 5 cars per hou
Given that' the service time for all cars
constant and equal to 6 minutes, determi
L, L, W.,W,. (

Explain open and closed Jackson networks. (

Or

K410
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(i)

In a big factory, LOelt &It & 1ater -a=r
operating machines and two sequential
shops, which do the service of the dam
machines exponentially with respective
of I per hour and 2 per hour. If the cumul
failure rate of all the machines in the fact
0.5 per hour, find

/.
(1) The probability that both repair !
areidlé.

(2) The avei/age number of machines i
gervice section of the factory.

(3) The average repair time of a machir

In a departmental store, there are two se
namelxgmcéry section and perishable st
Customers from outside arrive the G-s
according to a Poisson process at a mea

- of 10 per hour and they reach the P-sec!

a mean rate of 2 per hour. The service ti

" both the sections are exponentially distr

with parameters 15 and 12 respective
finishing the job in G-section, a custo
equally likely to go to the P-section or t
the store , where as a customer on finish
job in the P- section will go to the G-
with probability 0.25 and leave the
otherwise . Assuming that there is or
sales man in each section, find the prol

K
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[image: image10.png]that there are 3 customers in the G-section ¢
2 customers in the P-section. Find also
average number of customers in the store :
the average waiting time of a customer in
store.
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