Important Note : 1. On completing your answers, compulserily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10AU71

Seventh Semester B.E. Degree Examination, Dec.2015/Jan.2016

Operations Research

Time: 3 hrs. Max. Marks: 1(}0
Note: Answer FIVE full questions, selecting S
at least TWO questions from each part.

PART — A

1 a. Briefly explain the four different types of OR models. (08 Marks)
b. XYZ company manufactures two types of leather belts ‘A’ and*‘B’: Both belts require the
same length of leather belt and both belts are different kinds of buckles. The supply of

leather is sufficient to make 800 belts per day (both types included). The number of buckles
available for A and B type are 300/day and 650/day respectively. Each belt of type A
requires twice as much time as required by a belt type B, to manufacture. The speed of
production is such that in the absence of any constraint, with regard to buckles and leather,

the company would able to produce 1000 belts of type B per day if only belt B is
manufactured. The profit margin for belt A is ¥ 0.4/belt and for belt B is T 0.3/belt. Set up

the LP problem and solve the same graphically. (12 Marks)

2 a. Write the dual of the LP problem.
Max Z =3x, +4x, - 6x,
Subject to 2x, +5x, ~x; <4
6x, +3x, +2x, 57
2x, —4x, ji-_Sk-3: <-5
X, Xy, X3 20 (04Marks)
b. Solve the followizig LP problem by Big — M method
Mmimize Z = 5x, +3x,
Subject to 2x, +4x, <12

2x, +2x, =10
35X, +2x, 210
X,x,20 (16Marks)

3 a. Find the initial feasible solution to the following transportation problem by least cost method
Destination
P | Q| R | Supply
A 51718 70
B 4 14 |6 30
C 6 | 717 50
Demand | 65142 43| 150

Origin

(08 Marks)
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Find the initial feasible solution and then optimize by MODI method. (12 Marks)
I II HI IV Vv

12/419]15]9]55
8|1 |16 6]7]45
1 11214177130
10j{i5] 619|150
40 20 50 30 40

oOwm»

Write the difference between transportation & Assignment problems. (04 Marks)
Four new machines M;, M,, M3 and My are to be installed in the maching shop. There are
5 vacant palaces A, B, C, D and E available. The cost of locating mqekfines to vacant places
is shown below. Find the optimum assignment schedule. . (08 Marks)
A|B|C|D|E '
M| 9 [I1]|15]10]11
Mz [12]| 9 |2 |10] 9

Myjeo 1111411 7

My | 14| 8 [ 12] 7 | 8

Solve the following travelling salesman job - o {08 Marks)

A B C D E

Alo 4 10 142
Bl12 o 6 10 4

FromCity C |16 14 « 8 14
D24 12 o« 10
E

8
2 6 -4 16 w
N PART - B
Find the sequence for the following eight jobs, that minimizes the total elapsed time for
completion of all jobs, each job being processed in the order CAB. Find the total elapsed
time and idle time of each machine, (10 Marks)

Jobs 1 2 3 4 5 6 7 8§

. A [4]6]7]4T5316 2
Machines B [8|10|7/8 11]8] 9 |13
c Is|6i2[3]29[15/11

.The entries give the time in hours on the machines.
Use the graphical method to minimize the time needed to process the following jobs on the
machine shown, that is for each machine find the job which should be done first. Also

calculate the total elapsed time. (10 Marks)
AI/B|(C|D|E
Job 1 | Sequence of M/c Time
3142612
B|C/A|DIE
Job 2 | Sequence of M/c Time
S14(3(26
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Define : i) pay off matrix i) Saddle point  i1i) Two person zero sum game (06 Marks)

Slate the assumptions of Johnson’s algorithm, (04 Marks)
Solve the game by graphical method. (10 Marks)
1 23 4 5

13 [0]6|-1]|7
2|-1]5(-212 |1

Telephone users arrive at a booth following a Poisson distribution with an average time of 5
minutes between one arrival and the next. The time taken for a telephane call is on an
average 3 minute and it follows an exponential distribution. What is the probability that the
booth is busy? How many more booths should be established to reduce the waiting time to
less than or equal to half of the present waiting time? . b (08 Marks)
A barber shop has two barbers and three chairs for customers. Assume that the customers
arrive in Poisson fashion at a rate of 5 per hour and that each barber services customers
according to an exponential distribution with mean 15 minytes. Further if a customer arrives
and there are no empty chairs in the shop, he will leave. What is the expected number of
customers in the shop? . (12 Marks)

Write the differences between PERT and CPM.. (06 Marks)
A small maintenance project consists of the following jobs whose precedence relationship is
given below.

Job 1-211-3;2-3 2-513-4|3-614-5[4-6[5-6[6-7

Duration
(Days)

15 15 315 8 12 1 14 3 14

i) Draw the nctwélji( model.
i) Find the total float for each activity.
i) Find the critical path and total project duration. (14 Marks)
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