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M.Sc. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FIFTH/SEVENTH SEMESTER
COMPUTER TECHNOLOGY
XCS 351 — OPERATIONS RESEARCH
(REGULATIONS 2007)
(Common to IT and S/W)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Define initial basic feasible solution of an L.P.P.
2. Define artificial variable

3. Write the Mathematical formulation of an Assignment
Problem

4. Explain North West Corner Rule for a Transportation
problem.
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Define total float for an activity (i-j)
State the rules for constructing network

What is the average waiting time of a customer in the
queue for the model M/M/1 : (o /RCES).

Fxplain the Kendal notations specified in the symboiic
forms of the queueing theory.

Define holding cost of an inventory problem

Define Lead time.
PART B — (5 x 16 = 80 marks)

(a) () Use simplex method fo solve (12)
Maximize z = x, — X, +3x;
Subject to

xp X, +xy <10
2, —x3 =2
2, ~ 2x, + 30, 20

Xy, %y, %5 2 0.

(i) What is degeneracy in LPP? Explain how to
resolve it? “)

Or
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(b)

(a)

(b)

(i)

Food X contains 6 units of vitamin A per gram
and 7 units of vitamin B per gram and costs 12
paise per gram. Food Y contains 8 units of
vitamin A per gram and 12 units of vitamin B
per gram and costs 20 paise per gram. The
daily minimum requirement of vitamin A and
vitamin B are 100 units and 120 units
respectively. Formulate the above problem as
an L.P.P \ )

Find the minimum cost using simplex per
product mix. 12)

Solve the following Assignment Problem which

minimizes the total man hours. (16)
Men
A B C D
Jobs 1 10 25 15 20
2 15 30 5 15
3 3> 20 12 24

S1
S3

4 17 25 24 20

Or

D1 D2 D3 D4 Supply

Demand 3 3 2 2
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(i) Find the starting solution for the above
transportation problem using Vogel
Approximation Method. (4)

(i) Obtain the optimum solution usmng MODI
method. 12)

(a) () Explain the various steps in developing PERT
network for analysing any project. )

(i) Tasks A,B, C..... H, I constitute a project. The
notation x < y means that the task x must be
finished before y can begin. With this notation,
A<D A<E B<F, D<FC<G C<H,
G <1. Draw the graph to represent this
sequence of tasks and find the minimum time
of completion of the project, when the time (in
days) of completion of each task is as follows.

Time: A B C D E F G H 1
Time: & 10 8 10 16 17 18 14 9
(12)
or

(b) A small project is composed of 7 activities, whose
time estimates are listed in the table below.
Activities are identified by their beginning (i) and

ending (j) node numbers.

1
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12 1 1 7

1-3 1 4 7

1-4 2 2 8

2-5 1 1 1
S 2 5 11

4-6 2 5 8

56 3 6 15

(1)  Draw the project network

(i)  Find the expected duration and variance for
each activity. What is the expected project

length?

(i1i)  Calculate the variance and standard deviation
of the project length. What is the probability
that the project will be completed?

(1) Aleast 4 weeks earlier than expected

time?

(2)  Not more than 4 weeks later than
expected time? (16)

o




[image: image6.jpg](a) () The demand for a particular item is 18,000
units per year. The holding cost per unit is
Rs. 1.20 per year, and the cost of one
procurement is Rs. 400. No shortages are
allowed, and the veplacement vrate 1s
instantaneous. Determine
(1) Optimum order quantity
(2)  Numbers of orders per year
(3) Time between orders
(4)  Total cost per year when the cost of one
unit is Re. 1. (8)
(i) A probability distribution of monthly sales of
an item is as follows :
Monthly sales 0 1 2 3 4 5 6
(in units)
Probabilities : - 01 .06 .25 .30 .22 .10 .06

The cost of carrying inventory (unsold during
the month) is Rs. 30 per unit per month and
cost of unit shortage is Rs. 70. Determine

optimum stock to minimize expected cost.  (8)

Or
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(i)

@

An aircraft company uses a certain part at a
constant rate of 2,500 per year. Each unit costs
Rs.30 and the company personnel estimate
that it costs Rs.130 to place an order and that
the carrying cost of inventory is 10% per year.
How frequently should order be placed? Also
determine the optimum size of each order.  (8)

Find the optimal order quantity for a product
where the annual demand for the product is
500 units, the cost of storage per unit per year
is 10% of the unit cost and ordering cost per
order is Rs. 180.00. The unit costs are given

below. ®)
Quantity Unit costs
0<Q1<500 Rs. 25.00

500 < Q2 C 1,500 Rs. 24.80

1,500 < Q3 C 3,000 Rs. 24.60

3,000 = Q4 Rs. 24.40

Arrivals at a telephone booth are considered to
be a Poisson with an average time of 10
minutes between one arrival and the next. The
duration of a phone call is assumed to be

exponential, with mean 3 minutes
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What is the probability that a person
arriving at the booth will have to wait?

The telephone department will install a
second booth when convinced that an
arrival would expect waiting for at least
3 minutes for phone. By how much
should the flow of arrivals increase 1n

order to justify a second booth?

Find the average number of units in the

system

Tstimate the fraction of a day that the
phone will be in use. (8)

A super market has two girls running up sales

at the counters. 1f the service time for each

customer 18 exponential with mean 4 minutes,

and if people arrive n a Poisson fashion at the

yate of 10 an hour

@

@)

3)

What is the probability of having to wait

for service?

What is the expected percentage of idle
time for each girl?

1f a customer has to wait, what is the
expected length of his waiting time? (8

Or

L 544



[image: image9.jpg]()

(i1)

A barber shop has two barbers and three

chairs for customers. Assume that customers
arrive in a Poisson fashion at a rate of 5 per
hour and that each barber services customers
according to an exponential distribution with
mean of 15 minutes. Further, if a customer
arrives and there are no empty chairs in the
shop he will leave. Find the steady-state
probabilities. What is the probability that the
shop is empty? What is the expected number of
customers in the shop? ()]

A departmental store has a single cashier.
During the rush hours, customers arrive at a
vate of 20 customers per hour. The average
number of customers that can be processed by
the cashier is 24 per hour. Assume that the
conditions for use of single — channel queuing
model apply.

(1) What is the probability that the cashier
is idle?

(2)  What is the average number of customers
in the queuing system?

(3)  What is the average time a customers
spends in the system?
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What is the average number of customers
in the queue?

What is the average time a customer
spends in the queue waiting for service?

®)
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