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Instructions : (1) Figures to the right indicate full marks.
(2)  Use of simple calculator is allowed.

(3)  Graph paper will be given on request.

1. (a) Write the assumptions and limitations of linear programming. 6
OR
Explain the following terms :
(i)  Constraints
(1))  Objective function

(b) A firm has an advertising budget of I 2,00,000. It wishes to allocate this budget
to media, television and news paper, so that total exposure is maximized. Each
advertisement on television reaches to 5,000 exposures, whereas each
advertisement in news paper reaches to 2000 exposures. Each advertisement on
television costs ¥ 5,000 and that of news paper costs I 2,500. The firm wishes to
give at least 10 advertisement on television and 20 advertisements in news paper.
Determine the optimal media mix for this firm. 8

OR

Find the value of x and y by using graphical method which minimize the objective
function Z = 6x + 12y under the constraints : x, y 20, x + y <4, 3x + 2y > 30, 2x
+y<18.

2. (a) Explain slack and surplus variables in a linear programming problem. 6
OR
Explain the following terms :
(i)  Unbounded solution
(i)  Alternative solution
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Maximize : Z = 30)c1 + 40)(2 + 20)c3
Subject to : x,, x,, Xy 2 0 X+ X+ x5 < 1000
14x, + 20x, + 16x; < 16000, 10x; + 12x, + 7x; < 10,000

OR
Solve the following L.P.P. by using simplex method.

Maximize Z = 6)(1 - 2)(2

Subjectto : x|, x, 20, 2x;, - x,<2,x,<4

Write short note on Duality.
OR
Explain : Degeneracy in linear programming problem.
Use the penalty method (Big-M method) to solve the following L.P. problem.

Minimize : Z = 2)c1 + 4)(2

Subject to : 2x; + x, < 13, 3x,+2x,2 30
x; + 2x, =26, XX, 2 0
OR

Convert the following problems in to dual.

(1)  Primal minimize Z = 8x, + 16x,
Subject to : 2x, + 3x, < 60
Sx;+2x,2 50,
Xy, Xy 20
(i)  Primal maximize Z = 6x, + 5x,
Subject to :  6x, + 9x, < 180
5x,+2x, 2 50,

Xy, Xy 20

Explain the transportation problem and state its mathematical form.
OR
Explain optimal solution (Modified Distribution Method)
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Obtain an optimal solution of T.P. by Modi’s method. 8

D, | D, | Dy | D, | Supply

0, 5 7 |13 110 700

0, 8 6 | 14 | 13 400

O, [12]10] 9 |11 | 800

Demand | 300 | 600 | 700 | 400

OR

Solve the following transportation problem for its optimum solution, so as to
maximize the profit, given the following profit matrix.

Profit Matrix
Capacity
D, | D, | D; D,
F, 24 | 18 28 29 1600
F, 19 | 17 14 15 1500
F, 33 | 28 26 21 1900
Demand | 800 | 900 | 1700 | 1600 5000

Answer the following questions choosing the appropriate alternative : 6
(1) What is the objective function in linear programming problems ?

(a) A constraints for available resource.

(b)  An objective for research and development of a company.

(c) A linear function in an optimization problem.

(d) A set on non-negativity conditions.

(2) If a negative values appear in the solution value X column of the simplex
table, then

(a)  The solution is optimal (b) The solution is infeasible
(¢)  The solution is unbounded (d) All of the above

(3) Which of the following methods is used to verify the optimality of the
current solution of the transportation problem ?

(a)  Least cost method (b)  Vogel’s method

(c)  Modified distribution method (d) Simplex method
7 P.T.O.



(4) In a transportation problem, when the number of occupied routes is less
than the number of rows plus number of column-1, we say that the
solution is

(a) Infeasible (b)  Optimal
(c)  Impossible (d) Degenerate
(5) In which kind of constraints artificial variable ‘A’ have been added ?
(@ = (b >
(c) Both(a) and (b) (d) None of these
(6) What is value of penalty in Big-M method ?
(a)  The smallest (b) The biggest
(c) Zero (d) One

(B) Answer the following questions in short as asked :
(1) By whom the technique of linear programming was developed ?

(2)  Give the name of method of solving linear programming problem involving
more than two decision variables.

(3)  Generally, which is the costliest method of solving transportation method ?
(4) Ininequality constraints is < then which variable is added ?

(5) How to solve a transportation problem where a prohibited route is given ?
(6) What is degeneracy in transportation problem ?

(7)  Can transportation problem be solved by L.P.P. ?

(8) What is infeasible solution ?
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