[image: image1.png]M.E./M.Tech. DEGREE EXAMINATIONS, JANUARY 2011
FIRST SEMESTER
COMPUTER SCIENCE AND ENGINEERING
MA 904 — OPERATIONS RESEARCH
{Common to Information Technology)
(REGULATIONS 2009)

Time: Three Hours ‘ Maximum :100marks
Answer all Questions
Part —A (10x2=20)

1. Describe the Kendall-Lee notation for queuing systems.
2. Explain Self-Service Queues in brief.
\ 3. Define a closed Jackson network.
4. State Burke’s theorem in queuing theory.
5. Write short notes on simulation.

6. Generate a sequence of integers X.x,x, &x, if
X, =35a=13;c=65 and m=100.

7. What are the various steps involved in the graphical
method of solving a LPP?
8. Bring out the differences between a transportation

problem and an assignment problem.
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Sate Kuhn-Tucker necessary conditions for an optimal
solution to a QPP.

Minimize z=6x}+5x] subject to the constraints:
X, +5x, =3, X.X, 20 using the method of Lagrangian

multipliers.

PART-B (5x16=80)

a () Derive Poisson’s process assuming that the (8)
number of arrivals, in non-overlapping
intervals, are statistically independent.

@) Consider a bank with two tellers. An (8)
average of 80 customers per hour arrive at
the bank and wait in a single line for an
idle teller. The average time it takes to
serve a customer is 1.2 minutes. Assume
that inter arrival times and service times
are exponential. Determine

@) The expected number of
customer present in the bank.

(i) The expected length of time a
customer spends in the bank.

(i) The fraction of time that a
particular teller is idle.

Or
b. () Show that for a single service station with
Poisson arrival and exponential service (8)
time the probability that exactly » calling
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(i)

units are in the queue system is
p.=(1-p)p",n20

where p is the traffic intensity. Also find

the expected number of units in the system.

The Gotham Township Police Department
has 5 patrol cars. A patrol car breaks down
and requires service once every 30 days.
The police department has two repair
workers, each of whom takes an average of
3 days to repair 4 car. Breakdown times
and repair times are exponential.
@) Determine the average number
of police cars in good condition.
(ii) Find the average down time for a
police car that needs repairs
(i)  Find the fraction of the time a
particular repair worker is idle.

For (M|GI):(GD/ x /) queueing model,

derive tlie Pollaczek-Khintchine (P-K)
formula for expected number of customers
in the system.

In a network of 3 service stations 1,2,3,
customers arrive at 1,2,3, from outside, in
accordance with Poisson process having
rates 5,10,15 respectively. The service
times at the 3 stations are exponential with
respective rates 10,50,100. A customer
completing service at station 1 is equally
likely to (i) go to station 2, (ii) go to station
3 or (in) leave the system. A customer
departing from service at station 2 always
goes to station 3. A departure from service
at station 3 is equally likely to go to station
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a) What is the average number of
customers in the system, consisting
of all the three stations?

b) What is the average time a customer
spends in the system?

Or

There are 2 clerks in a bank, one
processing housing loan applications and
the other processing agricultural loan
applications. While processing, they get
doubts according to an exponential

ol . 1
distribution each with a mean of 7 To get
clarifications, a clerk goes to the Deputy

manager with probability %and to the

Senior Manager with probability % After
completing the job with D.M., a clerk goes
S.M. with probability % and returns to his

seat otherwise. Completing the job with
S.M., a clerk always returns to his seat. If
the D.M. clarifies the doubts and advises a
clerk according to an exponential
distribution with parameter 1 and the S.M.
with parameter 3.
Use MV.A (Mean Value Algorithm)
Algorithms for (i) single server, (ii) multiple
servers to compute L1(2), Lx(2) and La(2),
where Li(N) denotes the average length of
the queuing system at node i, assuming
that there are N = 2 clerks in the system.
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[image: image5.png]13. a. (i) Records of 100 truck-loads of finished jobs (8)
arriving in a department’s check-out area
show the following: checking out takes 5
minutes and checker takes care of only one
truck at a time. The data is summarised in
the following table.

Truck inter- 1 2 3 4 5 6 7 8 9 10
arrival

Time (in minutes)

Frequency 1 4 7 17 31 23 7 5 3 2

As soon as the trucks are checked out, the

truck drivers take them to the next

department. Using Monte-Carlo
simulation, determine:

(a) What is the average waiting time
before service?

() What is likely to be the longest

wait?
Qi) Explain Stochastic Simulation with an ®
example.
Or
b. Observations of past data show the (16)

following patterns in respect of inter-
arrival duration and service duration in a
single channel queueing system. Using the
random number table below, simulate the
queue behaviour for a period of 60 minutes
and estimate the probability of the service
being idle and the mean time spent by a
customer waiting for service.
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ii.

Inter-arrival Service time

time

Minut Proba Minut  Proba
es bility es bility

2 0.15 1 0.10

4 0.23 3 0.22

6 0.35 5 0.35

8 017 - 7 0.23
10 0.10 : 9 0.10

Random numbers (start a North-west
corner and proceed along the row)

93 14 72 10 21
81 87 90 38 10
29 17 11 68 99
51 40 30 52 71

Use graphical method to solve the following (8)
LP problem.

Maximize Z=2x+x»

Subject to the constraints

x1+2x2< 10

X +x,<6

X —x,<2

x —2x, <1

and x;,x, >0.

Solve the following transportation problem: (8)

Origin Destinations Availa
bility
O 1 2 1 4 30
02 3 3 2 1 50
Os 4 2 5 9 20
Requir 20 40 30 10
ement
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b. i Solve the assignment problem represented  (8)
by the matrix beow:

43 78 |, 72 50 63 | 48
41 28 91 37 45 | 33
74 42 27 49 39 | 32
36 .11 57 22 25 | 18

= o= Y 0 W e

ii.  Use the phase simplex method to Maximize (8}
Z=5x;+3x2 subject to the constraints:
2urtxg |, xr+dxe2 6, x1,%2,2 0

15, a. i Obtain the necessary and sufficient 8)
conditions for the optimum solution of the
following NLPP: Minimize
2 =3¢ 425" subject to

xrhee=7, x1x2 20

ii.  Solve the NLPP: @)
Optimize Z=4x +2x] +xi —4x,x, subject
to the constraints X, +x, +x, =15,
2%, —x, +2x, =20.

Or
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[image: image8.png]Use the Wolfe method to solve the QPP
Maximize Z=2x, +x,—x subject to the
constraints

2x, +3x,<6

2%, +x, <4

X,%, 20,

(18)
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