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REGULATIONS 2007
FIFTH SEMESTER
XCS 351 - OPERATIONS RESEARCH
COMPUTER TECHNOLOGY

(Common To Software Engineering and Information Technology

Time: Three Hours

for Seventh Semgster)
Maximum:100 marks
ANSWER ALL QUESTIONS

PART—A (18x2=20 marks)
Define Basic Feasible Solution in L.P.P.
Writé the dual of the following L.P.P.:
Minimize Z = 3x; —2x; + 4x5
Subject to: 3xy+5x2+ 41327,

6xy +x7+3x324,
Txy — 22 + x5 < 10,
Xy~ 2%2+ 523 2 3,
dxy +7x,—2x3= 2,
X1,X2,%32 0

What do you mean by balanced transportation problems?
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1 5 6
4 2 7
1 5 5

5. What is meant by network?

6. Write any two advantages of PERT and CPM.

7. What is meant by EOQ?

8. What are the assumptions to make a Single Period
Problem with uniform démand?

9. State any two properties of Poisson Process.

10 What is the probability that a customer has to wait more
than 15 minutes to gefhjs service completed in (M/M/I)
(x/FIF0) queue system if =6 per hour and #=10 per

hour?

PART-B (5x16 = 80 marks)

11 (a) () Solve the following L.P.P. using graphical (6)

method:
Maximize Z = 9x, + 10x,
Subject to:

11x; + 9x, < 9900
7x; + 12x, < 8400
6x; + 16x; < 9600andx, = 0,1, >0

2




[image: image3.png](i) Use simplex method to solve the following (10)
LPP.:

Maximize Z=40x,+35x,+30x;
Subject to: 2x, +3x, +2x, <120
4x, +3x, +x, <160

3x, +2x, +x; <100

x, +x; +x; <40

and x; 20, x, 20, x; =0

Or

(b) Construct-the dual of the following problem and  (16)
solve Hoth the primal and the dual:

Maximize Z = 2%; + X3

Subject toi—X; + 25, 22, X +x sS4
X, < 3andx, 20,1, 20

12 (a) Solve the following assignment problem: (16)

18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10
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(b) Solve the following transportation problem:
Supply
2 3 11 7 6
1 0 6 1 1
5 8 15 9 10
Demand 7 5 3 2
18 (a) () A project . schedule has the following
characteristics:
Activity | Time | Activity | Time
1-2 4 5-6 4
1-3 1 5-7 8
2-4 1 68 1
3-4 1 7-8 2
3-5 [ 8-10 |5
4-9 5 9-10 |7

Construct a network diagram.

(i) A projéct has the following time schedule:

Time estimates (in months)

(16)

®)

(10

Activity | Time Activity | Time
1-2 2 3-7 5
1-3 2 4-6 3
1-4 1 5-8 1
2-5 4 6-9 5
3-6 8 7-8 4

8-9 3

4
——————



[image: image5.png]Construct PERT network and find critical path
and its duration.

Or

(b) A project is composed of seven major activities
whose time estimates are given in the following

table:
“Activity Name of the Time required (days)
Event  Event Activity Optimistic Most Pessimistic
Likel;
1 2 A [ 6 24
1 3 B 6 12 18
1 4 C 12 12 30
2 5 D 6 6 6
3 5 E 12 30 48
4 6 F 12 30 42
5 6 G 18 30 54

(i) Find the éxpected duration and variance for

each activity.

(ii) Draw a network diagram and find which is the
expected project length,

®)

®

14 (2) A manufacturing company purchases 9000 parts of (16)
machine for its annual requirements, ordering one
month usage at a time. Each part costs Rs. 20.The
ordering cost per order is Rs. 15 and the carrying
charges are 15% of the average inventory per year.
You have been assigned to suggest a more
economical purchasing policy for the company.
What advice would you offer and how much would
it save the company per year?
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Or

The probability distribution of monthly sales of a
certain items is as follows:

Mooty Vo [ v ] 2 [ s ] 4] 5 s
Sales

Probability | 002 | 0.05 | 6.30 | 0.27 | 0.20 | 0.10 | 0.06

15 (a)

The cost of carrying inventory is Rs. 10.00 per unit
per month. The current policy is to maintain a
stock of four items at the beginning of each month.
Assuming that the cost of shortage is proportional
to both time and quantity short, obtain the imputed
cost of a shortage of one item for one unit of time.

(@ Prove that the sum of two independent Poisson
processes is a Poisson process.

(i) A hard disk fails in a computer system and it
follows a Poisson process with mean rate of 1
per week. ‘Firid the probability that 2 weecks
have elapsed since last failure. If we have 5
extra hard disks and the next supply is not due
in 10 weeks, find the probability that the
machine will not be out of order in the next 10
weeks.

(16)
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(b) Customers arrive at a watch repair shop according
to Poisson process at a rate of one per every 10
minutes and the service time is an exponential
random variable with mean 8 minutes.

(i) Find the average mimber of customers L, in
the shop.

(ii) Find the average time a customer spends in
the shop W..

(iii) Find the average number of customers in the
queue Lq.

(iv) What is the probability that the server is idle?
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