gonal cross lines on the remaining blank pages.

nd ‘or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw dia

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator a

USN 06CS/1S661
Sixth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Operations Research
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 What is operation research? Mention six phases of an operation research study. (05 Marks)

A manufacturer produces three models I, I, Ul of certain product using raw materials
A and B. The following table gives the data for the problem formulate the LP model:

Raw material Requirement per unit | Availability
I Il HI
A 2 3 5 4000
B 4 2 7 6000
Min demand 200 | 200 | 150 -
Profit per unit (Rs.) | 30 20 50 -

(05 Marks)
Define:
i) Feasible solution
1}  Feasible region
i) Optimal solution
iv)  Degeneracy
v}  Infeasible solution. (10 Marks)
Define slack and surplus variables. (04 Marks)

Find all the basic solutions of the following system of equation identifying in each case the
basic and non basic variables:
2 t X2+ 4x3 =11
3+ X3+ 5x3= 14 (06 Marks)
Solve the following LPP using simplex method in tabular form:
Maximize Z = Sx, + 3x;
Subject to, x; +x2 <2
5X| + 2X2 <10
Ix) + 8x; <12
X, %20 {10 Marks)

Express the following LPP in canonical form
Maximize Z = 2x, + 3x» + x;
Subject to, 4x; — 3%y + x3 < 6

xX; + SX:J. — 7)(3 > -4

X, X220 {06 Marks)
Explain the computational steps of Big-M method. (04 Marks)
Solve by Big-M method
Minimize Z = 4x| + x3
Subject to, 3x; +x; =3

4, +3x: 26

X; + 3)(2 <3
X1, X2 = 0. (10 Marks)
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Use two phase method to minimize
5x1— 6% — X3
Subject to, X+ 3% —3x3 =15
5x; -6+ 10x3 <20
XptXa+x3=3
X1, X2, X320 {10 Marks)
Brief out the important characteristics of duality. (04 Marks)
Construct the dual of an LPP
Minimize Z = 3% — 2x; - X3
Subject to, 2x; + 3x; + X3 £ 15
4)(1 - 2)(2 29
-8x +4x +3x;=8
X1, X2, X3 2 0. ' {06 Marks)

PART - B

Solve by dual simplex method
Minimize Z = 2x; + x»
Subject to, 3x + x, <3

4+ 3% =26

X, +2x;23

X, x2210 (12 Marks)
Explain parametric integer linear programming and its significance. (08 Marks)

A dairy farm has 3 plants located at 3 different places and daily milk production of each
plant is given as follows:

Plant | Production (in million ltrs)
1 6
2 1
3 10

Each day the firm must fulfill the needs of its 4 destination centres. Minimum requirement
of each centre is as follows:

Centres | Requirement (million ltrs)

1 7
) 5
3 3
4 4

Cost of shipping 1 million Itr of milk from each plant of each centre is given in the below
table

1 2 3 4
1v2 3 11 7
211 0 6 1
3|5 8 15 9
Formulate the LP model. {10 Marks)
Solve the following transportation problem by North West corner rule and find the optimal
solution: (10 Marks)
15126 | 3 {350
31 7 8§ 1100
9| 4 3 | 110
80 150 330
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7 a. Find the optimality assignment for the following matrix: (10 Marks)
A B CD
11213415
214 |56 |7
31718198
413|584

b. Cable operator is planning to give cable network connections to six housing blocks shown
below. The distances are given in hundreds of meters. Give optimum connection details.

{05 Marks)
s !
o’itfdl W
Fig.Q.7(b)
c. Solve the following game:
BB
AT 6
Al 7] -4
Ayl -4]-2
Ayl 8] -6
{05 Marks)
8 a. Explain the nature of meta heuristics. (05 Marks)
. Write a note on solving a non-linear programming problem. Explain tabu search. (10 Marks)
¢. Explain the outline of a basic genetic algorithm. (05 Marks)
L
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