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Question Paper Code : 99343

5 Year M.Sc. DEGREE EXAMINATION, APRIL/MAY 2011.

Computer Technology

XCS 351 — OPERATIONS RESEARCH
(Regulation 2003)

(Common to 5 Year M.Sc. Software Engineering)

Time : Three hours Maximum : 100 marks
Use of statistical tables may be permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. What are the slack and surplus variables?

2. Write the dual of the Linear Programming Problem.
Maximize Z = —6x, ~8x, +10x;
Subject to 3x, +x; —x3 =5
2x) +4x, — %3 =8
Xy,%5,%3 20.
3.  What is a degeneracy in a transportation problem?

4. What are the chief characteristics of the transhipment problems?

5.  State the rules of Network Construction.



[image: image2.png]Define total float, free float.

Define Set-up, Ordering cost.

What is a continuous review probabilistic model?
Define a steady state solution.

What is a Markovian Queueing Model?
PART B — (5 x 16 = 80 marks)

(a) Use Big - M method to solve the following
Maximize Z = 3x, + 2, + 3x,
Subject to 20, +x, + 2, 2
3%, +4x, +2x, 28
Xy, X5, %3 20
Or
(b) Use simplex method to solve the following LPP.
Minimize Z = -x; - x, - 3x,
Subject to the constraints
3x, + 22, +x, <3
2x) + X, + 21, <2
Xy, %, %5 20

(@)  Solve the following transportation problem using North-west corn:
for initial solution whose cost is to be minimized :

Market 1 bis o IV [ Supply
A 13 11 15 20 2000
B 17 14 12 13 6000
[ 18 18 15 12 7000

Demand | 3000 | 3000 | 4000 | 5000




[image: image3.png](b) A marketing manager has § salesmen and 5 sales districts. Considering
the capabilities of the salesman and the nature of districts the marketing
manager estimates the sales per month (in hundred rupees) for each
salesman in each district would be as follows :

Districts
A B C D E
32 38 40 28 40
40 24 28 21 36

Salesman 41 27 33 30 37

W N e

22 28 41 36 36
5\29 33 40 35 39
Find the assignment of salesman of districts that will result in maximum

sales. (16)

13. (a) A project has the following time achedule.
Activity Time in weeks

1-2 2
1-3 2
1-4 1
2-5 4
3-6 8
37 5
4-6 3
5-8 1
6-9 5
7-8 4
8-9 3

Construct PERT network and compute
(i) ~Total float for each activity and
(ii) Critical path and its duration. (16)

Or



[image: image4.png]14.

®)

(a)

A small project is composed of seven activities whose estimates are listed

in the table as follows :

@
(i)

(i)

(iv)

()

Activity

i

1

[ N N I ]

j Optimistic Most likely Pessimistic

2 1 1
3 1 4
4 2 2
5 1 1
5 2 5

2 5
6 3 6

Draw the project net work

Estimated duration (weeks)

7

7

8

14

15

Find the expected duration and variance of each activity. What is

the expected project length

Calculate the variance and standard deviation of project length

What is the probability that the project will be completed atleast

4 weeks earlier than expected?

(16)

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. 400.00. No shortages are allowed, and the

replacement rate is instantaneous.

Determine :

(1) Optimum order quantity
(2) Number of orders per year
(3) Time between orders and
@

Total cost per year when the cost of one unit is Re. 1.

®
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(i)

@

(i)
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(i)

A baking company sells cake by the pound. It makes a profit of
50 paise a pound on every pound sold on the day it is baked. It
disposes off all cakes not sold on the date it is baked, at a loss of
12 paise a pound. If demand is known to be rectangular between
2,000 and 3,000 pounds, determine the optimum daily amount

baked. (8)

Or

The demand for a certain item is 16 units per period. Unsatisfied
demand causes a shortage of Re. 0.75 per unit per short period. The
cost of initiating purchasing action is Rs. 15.00 per purchase and
the holding cost is 15% of average valuation per period. Item cost is
Rs. 8.00 per unit. Assume that shortages are back ordered at the
sbove mentioned costs. Find the minimum cost purchase quantity.

(CH

An item is produced at the rate of 50 items per day. The demand
occurs at the rate of 25 items per day. If the set-up cost is
Rs. 100.00 and holding cost is Re. 0.01 per unit of item per day, find
the economic lot size for one run, assuming that the charges are not
permitted. Also find the time of cycle and minimum total cost for
one run. 8)

A TV repairman finds that the time spent on his jobs has an
exponential distribution with mean 30 minutes. If he repairs sets in
the order in which they came in and if the arrival of sets is
approximately Poisson with an average rate of 10 sets per 8-hours
day, what is the repairman’s expected idle time each day? How
many jobs are ahead of the average set just brought in? 8)

A supermarket has two persons running the sales at the counters.
If the service time for each customer is exponential with mean
4 minutes and if people arrive in a Poisson fashion at the rate of
10 an hour. Find out

(1) What is the probability of having to wait for service?

(2) What is the expected percentage of idle time for each sales
person? ®
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(i)

A telephone booth with Poisson arrivals has spaced 10 minutes
apart on the average and exponential call length averaging
3 minutes.

Find out :
(1) What is the probability that an arrival will have to wait more
than 10 minutes before the phone is free.

(2) What is the probability that it will take him more than
10 minutes altogether to wait for the phone and complete his
call? 8
Two repairmen are attending five machines in a workshop. Each
machine breaks down according to Poisson distribution with mean
3 per hour. The repair time per machine is exponential with mean
15 minutes

(1) Find the probability that the two repairmen are idle.

(2) What is the expected number of idle machines not being
served? ®8)




