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Oper ations Resear ch

Time: 3 hrs

Max. Marks: 100

Note: i) Answer any FIVE full questions, selecting at least TWO full questions from each part.

ii) Assume suitable missing data.
iii) Use of normal distribution table is permitted.

PART - A

. What is OR? What are the characteristics of OR?

Solve the following LPP by graphical method:
Minimize Z = 606, + 400,
Subjectto: 3004 + 10006, = 24000
10004 + 1000, = 16000
2000¢; + 6000k, = 48000

Wherexy, xo = 0

. Define slack variable, feasible solution, optimustusion.

b. Solve the following LPP by Simplex method:

Maximize Z =2+ 50+ X3

Subjectto: & + 2+ 4x3< 100
X1+ 4% + 2%3< 100
X1 + X2 + X3 < 100
Wherexy, X2, X3 = 0

. What is degeneracy in transportation problem? Hoitvresolved?
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b. A company has four factories from which is shigsgtoducts to four warehouses which are

the distribution centres. Transportation cost/beitveen various factories and warehouses are

as follows:
Warehouses
W1| W2 | W3 | W4 | Availability
F1 44| 56| 52| 54 140
Factories F2 41| 51| 49| 56 260
F3 46 | 61| 56| 58 360
F4 48 | 60| 51| 57 220
Requirement 200 | 320| 250 210

1) Obtain the initial basic feasible solution by §&'s approximation method.

i) Find the optimum transportation schedule ansk.co

iii) Is the solution unique? If not, find the altete solution.
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4 a.

5a.

An air freight company picks up and delivers fre¢iglhere customers require. Company has
two types of aircrafts X and Y with equal loadingpacities but different operating costs.

These are as shown below.

Type of Aircraft| Cost per km in Rs.

Empty | Loaded
X 1.00 2.00
Y 1.50 3.00

The present four locations of the aircrafts whioé tompany is having are as shown below:

J- X, K-Y, LY M- X

Four customers of the company located at A, B, Qvabts to transport nearly the same size13
of load to their final destination. The final destiions are at distances of 600, 300, 1000 and
500 km from loading points A, B, C and D respedtiv®istance in km between location of
aircraft and loading points are as follows:

A B C D
300| 200| 400| 100
300| 100 300| 300
400| 100| 100| 500

M | 200| 200| 400| 200
Determine the optimum allocation.

| I N

A machine operator processes four jobs on his macHihe setup cost per change depends on

the job currently on the machine and setup to beéena&cording to the following table.

To
A B C D
A 00 4 7 3 4
From B 4 00 6 3
C 7 6 0 7
D 3 3 7 )
If each job is to be processed once and only oacé #eek, how should the jobs must be
sequenced on the machine?
PART -B
Eight jobs each of which must go through the maehiA, B and C in the order CAB.
Determine a sequence for the jobs and total elajrsed
Jobs 1 2 3 4 5 6 7 8
MachineA | 4 | 6 7 4 5 3] 6 2 13
Machine B 8 10 7 8 11 8 9 13
Machine C 4 6 3 3 4 9 15 11

Also calculate the total elapsed time and idle tioreeach machine.
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b.

6 a.

Use graphical method to minimize the time needegrtcess the following jobs on the

machine shown below. Calculate the total time ndédeomplete both the jobs.

Job 1 Sequence A B C D 7
Time (in hours) 4 6 7 3

Job 2 Sequence D B A C
Time (in hours) 4 7 5 8

Find the range of values p and q that will rendex entry (2, 2) a saddle point in the

following game:

B
7
1 q 6
Al p 5 10
6 2 3
Use the concept of dominance to sole the follovgame:
Player B
I Il 1] \Y,
1 3 2 4 0 13
2 3 4 2 4
Player A
3 4 2 4 0
4 0 4 0 8
. Explain briefly the terms: Balking, Jockeying, Stgatate, Traffic intensity. 8

b. A self service store employs one cashier at itsitayuNine customers arrive on an average of

every 5 minutes while the cashier can serve 10omusts in 5 minutes. Assuming Poisson
distribution for arrival and exponential distribarifor service, find

I) The average number of customers in the system. 12
i) The average number of customers in the quew@erage queue length.

iii) The average time a customer spends in theegyst

iv) The average time a customer waits before bsarged.

. Differentiate between PERT and CPM. 4

An assembly operation involves the completion ofidids. The job labels, the time required
for completing each one and the necessary immegratdecessors of each job are shown in
the table.

Job Al B|] c] ol E|l] F|] o] H | J K

Time (days)| 13| 8| 10 9| 11 10 d &6 7 14 18 16
Immediate |\ A | g | ¢ | 8| E|DE E| H| 61 3
Predecessors

i) Draw the network and determine the critical path
i) Also prepare a table of Free float and Totald!
* % % %



