                SETHU INSTITUTE OF TECHNOLOGY

PULLOOR, KARIAPATTI-626 115

NOV-DEC 2012

[image: image1.png]:2/‘6\\\qp\‘> » Reg. No. :

Question Paper Code : 68188

M.E./M.Tech. DEGREE EXAMINATION, JANUARY 2013.
First Semester
Computer Science and Engineering
MA 9219/MA 904 — OPERATIONS RESEARCH

(Common to M.E. Network Engineering, M.E. Software Engineering,
M.Tech Information Technology and also common to MA 9329 for
M.E. Computer Networks and M.E. Computer Networking and Engineering)

(Regulation 2009)
Time : Three hours | f : Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Show by a suitable diagram, a queueing situation with its key elements. |

2.  Write down the formula for F, and P, in (M/M/R) : (GD/K/K), K >R,

queueing system in steady state.

3.  Write Pollaczok — Khinchine formula to ﬁnd the average number of customers
in M/G/ 1 queueing system.

4. Define open J ackson network.

5.  Define simulation.

6. What are the advantages of Monte-Carlo method?
7. . Define feasible solution of a general LPP.

8. How does an assignment problem differ from a transportation problem?
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11.

What are the Kuhn-Tucker conditions to solve :

Maximize z = f(x)

Subject to g(x) <b

x 20,

X = (%), %g,....%,) -

Define the general quadratic programming problem.

(@)

(b)

PART B — (5 x 16 = 80 marks)

A tax consulting firm has 3 counters in its office to receive people who
have problems concerning their income, wealth and sales taxes. On the
average 48 persons arrive in an 8 hour day. Each tax adviser spends 15

minutes on an average on an arrival. If the arrivals follow Poisson

~ distribution and service times are according to exponential distribution,

find’

(i)  The average number of customer in the system,

(i) The number of hours each week a tax adviser spends performing
his job.

(i) The probability that a customer has to‘wait before he gets service.

(iv) The expected number of idle tax advisers at any specified time. (16)

+QOr

There are five machines, each of which, when running, suffers break
downs at an average rate of 2 per hour. There are two service men and
only one man can work on a machine at a time. If ‘#’ machines are out of

order when n>2, then (n-2) of them wait until a service man is free.

Once a service man starts work on a machine, the time to complete the

repair has an exponential distribution with mean 5 min. Find :

(i) The distribution of the number of machines out of action at a given

time.

(ii) The average time an out-of-action machine has to spend waiting for

the repairs to start. _ . (16)
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(a)

(b)

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 distribution each with a

mean of % To get clarifications, a clerk goes to the Deputy
Manager (DM) with probability i— and to the Senior Manager (SM) with
probability % After completing the job with D.M. a clerk goes to 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 find

(1) The steady staté probiabilities P(n,,ns,ny) for _all possible values of

Ny, Ny, Ny .
(1)) The probability that both the managers are idle.

(1)) The probability that atleast one manager is idle. (16)
Or

In a busy medical shop located at the heart of the city, there are 3
salesmen who receive customer, supply the drugs and prepare the bills.
On finishing the job with any one of the salesmen, the customer goes to
the payment counter, manned by owner himself and leaves the shop after
paying the bill. If customers enter the medical shop in a Poisson fashion
at the rate of 30 per hour, each salesman takes on the average 5 minutes
to serve a customer in an exponential fashion and the owner takes on the
average 1 minute per customer to check the bill and receive the payment
in an exponential fashion, find

(i) The average number of customers in the shop and the average time

each customer spends in the shop.

(1) If the owner wishes that no customer should stay in the shop for
more than 8 minutes and the number of customers in the shop
should not exceed 5 and at the same time he wishes to take on the

- average 1.5 minutes per customer for his job, find if these can be
accomplished by appointing one more salesman of the same calibre
as others. , (16)
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(1)

Generate a sequence of 5 two digit random numbers using mixed
congruential method where the recursive equation 1is
r,1 = (21r; + 53) (modulo 100) and r, =46. 4

In é concern, the sales per day is Poisson with mean 6.5. Generate
15 days sales by Monte-Carlo method. (12)

Or

(b) In an airport reception counter, the customer arrival is Poisson with an
average of 4 min. between one arrival and next. The service time is
assumed to be constant and equal to 5 min. Using Monte-Carlo
simulation, determine the mean time a customer spends at the airport
reception counter. Simulate the system for 12 customers. Use the
following random numbers.

02, 72, 75, 97, 69, 03, 85, 99, 81, 36, 99, 08. (16)

(@ O

()

Solve graphically the LPP. : )

_ Maximise z = 10x; +15x,

subject to the constraints

%, + %5 <20
x, +2x, <20
x;, 210
X, <5

x,%9 2 0.

There are 5 jobs and 5 machines. The associated cost of allocating a
job to the machines is given in the table.

M/cs
Mi M: Ms M: Ms

Ji| 11 17 8 16 20
Jobs J2| 9 7 12 6 15
Js| 13 16 15 12 16
Ju| 21 24 17T 28 26
Js| 14 10 12 11 15

It is required to assign one job to each of the 5 machines. Determine
the optimal assignment of jobs so that the total cost of processing
all the jobs is minimised. 8)

Or
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(ii)

Solve the following LPP by simplex method. 8
Maximize z = X, — Xy + 3%
subject to the constraints :

2%, + Xy + %3 <10
2x, — 2x, + 33 >0

X,,%,%3 2 0.

Find the initial basic feasible by least cost method. ®
S T W.  Capacity

Pl 5 8 8 76
Ql 16 25 15 82
Rl 9 16 25 77

Requirement 72 102 41

Use the Lagrange multipliers method to solve the following non-
linear programming problem. Does the solution maximize or

minimize the objective function : - (®

 Optimise z =27 + x5 + 3x2 +10x, + 8x, + 6x; —100

subject to the constraints :

X, + Xy + %3 =20

X;,%9,%3 20

Solve the Noh-]inear programming problem using Kuhn-Ticker

conditions. ¢
Maximize z = 2x% —7xj +12x,%,
subject to the constraints :

2x, +bx, <98

x;,%5 20

Or
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Solve the quadratic programming problem :

Maximize z=7x} + 6x, + 5x;

subject to the constraints :
%, + 2x, <10
x —3x, <9

X% 2 0.

(16)
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