15CS653

Operatlon Research

Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
a. “OR is the art of winning wars without actually fighting them”. Discuss. (02 Marks)
b. Discuss the scope and limitation of OR. (06 Marks)
c. A firm uses lathes, milling machines and grinding machines to produce two machine parts.
Table 1(c) represents the machining times required for each part, the machining times
available on different machines and the profit on each machine part.
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Table 1(c)
Type of Machine Machining time required for the Maximum time
‘ machine part (minutes) available per week
I 11 (minutes)
Lathes 12 6 3,000

Milling machines 4 10 2,000
Grinding machines 2 3 900

Profit per unit . Rs.40 Rs.100
Find the number of parts I and II to be manufactured per week to maximize the profit.

(08 Marks)

OR
. Discuss the various phases in solving an OR problem. (08 Marks)
b. Solve the LPP by Graphical method
Maximize Z = 100x; + 40x,
Subject to 5x; + 2x, < 1000
3x;1 + 2x2 <900
X1 + 2%, £ 500 .
where xy, X3 0. (08 Marks)

- Module-2
3 a. Explain the concept of degeneracy in simplex method. How it is resolved? (08 Marks)
b. Solve the following LPP by Big-M method
Maximize Z = 4x; + X2
Subject to 3x; +x2=3
4X1 + 3X2 >6
X + 2){2 <3 and
X1, X22 0. (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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OR
Explain how to set up the simplex method with an example. (08 Marks)
Solve the following LPP in Tabular form:
Maximize Z = 3x; + 2x3
Subject to 4x; + 3%, <12

4x1 +x, <8
4X1 - X3 £ 8 and
X1, X2 2 0. (08 Marks)
Module-3
Explain the essence of duality theory and primal dual relationship in simplex method.
(08 Marks)
Use duality to solve
Minimize Z = 3x; + X2
Subjectto x; +x22>1
2x1+3x, 22
where xi, X220 (08 Marks)
OR
Explain the Iterative procedure of the dual simplex method. (08 Marks)
Use dual simplex method to solve the following LPP:
Maximize Z = 3x; — X2
Subjectto x;+x221
2x1 + 3%, 2 2
where Xy, X220 CwMRIT LVERARY (08 Marks)
BRANGALORE - 560 037
Module-4
Explain Hungarian Algorithm with example. (08 Marks)

Priyanka iron and steel company has 3 open hearth furnaces and 5 rolling mills.
Transportation cost (Rs. per quintal) for transporting steel from furnaces to rolling mills is
shown in the Table 7(b) below.

Table 7(b)
Rolling Mills

Mi M; Ms My Ms Capacity

F,l4 |2 |3]2]6]8

Furnaces Fprl 5| 4] 512 1 |12
Fi| 6 | 54|73 |14
Requirement 4 4 6 8 8
What is the optimal schedule? (08 Marks)
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OR
What do you understand by a balanced and an unbalanced transportation problem? How an
unbalanced transportation problem is tackled? (08 Marks)

Solve the transportation cost for minimization

Godowns
1 2 3 4  Supply

1] 40 29 21 19 1200
Factories 2 1§38 28 27 24 | 4800
3| 36 30 26 18 3000
41 30 25 20 15 700
Demand 5000 2500 1200 1000
(08 Marks)
Module-5
Explain the simulated annealing and genetic algorithm in the context of metaheuristics.
(08 Marks)
Solve the following 2 x 5 game by graphical method
Cn’i ;“—! L'LEIZ 2 Eaeid
Player B BANGALORE - QQS;
1 2 3 4 5
515]10(-1]8
Player A R 14111615
(08 Marks)
OR
Explain maxmin, minmax principle and two persons, zero sum games in the theory of game.
(08 Marks)
Explain the characteristics of games. (08 Marks)
* ok ok ok
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