Important Note : 1. On completing your answers, compulsorily 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
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Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.

PART — A
What are different phases of operation research? Briefly explain phases of operations
research study. (08 Marks)

Old hens can be brought at ¥50/each but young ones cost Z100/- each. The old hens lay

3 eggs/week and young ones lay 5 eggs/week. Each egg sold at 22/-. A hen costs T5/week to

feed. If a person has only Z3000/- to spend for hens. Formulate the problem to decide how

many of each kind of hen should he buy? Assume that he cannot house more than 50 hens.
(06 Marks)

Define the following with respect to a LPP. Give example for each :

(i) Feasible solution

(i) Feasible region Q\

(iii) Infeasible solution (06 Marks)

Solve the following LPP by using grapHi ethod:
Maximize Z = 5x; + 4x»
Subjectto  6x; +4x, <24 Q
X +2X,<6 @'
—-X1+tx<1 Q
Xy <2

where x;,x,2>0 (08 Marks)
What are methods of post optimality analysis of LPP? (02 Marks)
Solve the following LPP by using Simplex method.
Maximize Z = 5x; + 3x;
Subject to X|+x2<2
5x1 +2x, <10
3x; +8x, <12
where x;,x >0 (10 Marks)

Solve the following by using Big-M method.
Maximize Z = 6x; + 4x,
Subject to 2x; + 3x, <30
3x; +2x, <24
X|+x0>3
where x;,x,2>0 (10 Marks)
Solve the following LPP by using Two-phase Simplex method.
Maximize Z = 5x; + 3x,
Subject to 2% +x < 1
X;+4x,>6
where X;,x>0 (08 Marks)
Mention software packages used to solve LPP. (02 Marks)
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Solve the following LPP by using revised Simplex method.
Maximize Z = 2X; + Xz
Subject to 3x1 +4x, <6
6x; +x <3
where x1,x>0 (10 Marks)
Explain the following terms :
(1) Weak duality property (ii) Strong duality property (iii) Complimentary solution property.

(06 Marks)
Write the dual of the following :
(1) Maximize Z = 4x; + 10x; + 25x3 (il) Minimize Z = 20x; + 40x,
Subjectto  2x; +4x; + 8x3< 25 Subjectto  2x; +20x, > 40
4x1 + 9%, + 8x3 <30 20x; + 3%, =20
6x1 +2x3 <40 4x; +20x, = 30
where X;1,X2,x3>0 where x;,x >0
(04 Marks)
PART - B
Briefly explain about sensitivity analysis. (05 Marks)
Explain primal-dual relationship with an example® (05 Marks)
Solve the following by using dual simplex me@
Minimize Z =2x; +2x> + 4x3
Subjectto  2x; + 3x,+ 5x3 =2 Q
3] +x0+ 7x3<3 @

X t4x+6x3<5 Q
where x1,X,x32>0 @ (10 Marks)

Solve the following trans%ion problem by using (i) North-West corner method
(ii) Vogel’s approximation method.

Destination
1 2 3 4 Supply
1| 3 1 7 4 1300
Source 21 2 6 5 9 1400
)
0

3] 8 3 3 500
Demand 250 350 400 200

(10 Marks)
Solve the following assignment problem.

Subject
S S, S; S4
Pi| 2 10 9 7
Professor P, | 15 4 14 8
P;y| 13 | 14 | 16 | 11
Ps| 3 15 13 8
Find the schedule so as to minimize the total subject preparation time for all subjects.
(10 Marks)
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Explain following terms with example :

(i) Saddle point (i) Value ofthe game  (iii) Payoff matrix (06 Marks)
Solve the following game by dominance principle :
Player B
1 Z 3 4 5
1| 2 5 10 7 2
Player A 2| 3 3 6 6 4
31 4 4 8 12 1
(07 Marks)

Solve optimally using graphical method by considering the payoff matrix of player A as
shown below:

Player B
1 2 3 4 5
1] 3 6 8 4 4

Player A 2| -7 4 2 10 2

(07 Marks)

Explain the following terms:
Metaheuristics, advantages and disadvantaifsz

Tabu search algorithm
Genetic algorithm (b.
Simulated annealing (20 Marks)

Q...
K
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