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(b) Convert the following Game problem into a linear
programming problem for Player A and Player B
and solve it by Simplex method.

Player B
3 -2 4
Player A ‘
-1 4 2

(c¢) Using Simplex method, solve the system of

equations :
IRy R =

Xy %=

31
Also write the inverse of the matrix [1 I:P.
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1. (a) Define a Convex Set. Show that the set S defined
as:

S = {(x,y) | y* < 4x} is a Convex Set.
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(b) Let x, = 1, x, = 2, x, = 4 be a feasible solution to (¢) For the following cost minimization Transportation

the system of equations : Problem, find initial basic feasible solution by using
North-West comer rule, Least Cost method and

2x, + 3%, ~x;=4 Vogel’s approximation method. Compare the three

3

solutions (in terms of cost).
In; = Ry F Ay =5 ( )
) ) A B c D Supply
Is this a basic feasible solution? If not, reduce it
. . . @ I 19 14 23 11 11
to two different basic feasible solutions.
1} 15 16 12 21 13
(c) Consider the following linear programming problem: " 30 25 16 39 19
.. . Demand 6 10 12 15
Minimize z = cx

subject to Ax = b, x 2 0
5. (a) Define the Saddle point. The pay-off matrix of a

Let (x4, 0) be a basic feasible solution with . _ game is given below. Find the best strategy for
objective function value z, corresponding to a each player, and the value of a play of the game
basis B where x, = B"'b. By entering an a, with of A and B.
z,—¢; > 0 and removing a b_subject to : Player B
| I mn v v
) )
oy i KB I 9 3 1 8 0
Y. N [T Yij > O:| Player A
< v I 6 5 4 6 7
Show that we can get a new feasible solution 1 2 4 3 3 8
with improved value of the objective function - . e ; ) .
compared to zg. | [

P.T.Q.
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. b " d 2. (a) Using Simplex method, find the solution of the
following linear programming problem :
A 8 “ 6 3
Maximize z = x, — 2x, + X,
B 6 1 5 10
subject to  x, + 2x, + X, < 12
c 3 8 7 9
) ) 2x, + X, =X, £ 6
Find the optimal schedule and minimum ‘total Xy = 3%, = ~9
transport cost. X X x> 0.

(b) A Company is faced with the problem of assigning (b) Using two phase method, solve the linear

six different machines to six different jobs. programming problem :

Determine the optimal solution of the Assignment

Problem with the following cost matrix : Minimize z = -3x, + X,

a b c d e f
1 9 22 58 11 19 27
2 43 78 72 50 63 48
3 41 28 91 37 a5 33
4 74 42 27 49 39 32
5 36 11 57 22 25 18
6 3 56 53 31 17 28

subject to

2x1+x > 2

Xy

2

+ 3x,

<

x2S4

3

1?

2 0.

X,

) (¢) Solve the following linear programming problem
by Big - M method :

Maximize z =

subject to

3x, + 2)(2 + 3)(3

2x +x2+x3£2

1

3x, +4x, + 2x32 8

P.T.O.
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3. (a) Consider the following primal problem (P) and dual

problem (D) :

(P) Minimize z = cx

Subject to Ax 2 b, x > 0

(D) Maximize z = wb

Subject to wA < ¢, w > 0,

If x, (w,) is an optimal solution to the primal
(dual) problem then there exists a feasible
solution w (x,) to the dual (primal) such that

CX, = wgb.

(b) Use graphical method to solve the dual of the

following linear programming problem :

Minimize z = 6x, + 8x, + Tk, + 15%,
Subject to X, +x,+3x, 24

X, T X, +x, 23

X, Xq, X400 X, = 0

12 722 =33 5

Further, find an optimal solution to the given
problem from optimal solution of the dual problem.

/
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(c) Obtain the dual of the following linear programming
problem :
Maximize z = 10x, + x, + 2x,

Subject to X, +x,-2x, 210

3

X +4x2k3x =3

1 3

ax, + x, + %, £ 20
X; 2, X, <0, and x; unrestricted in sign.
4. (a) A Company has four warehouses, a, b, ¢ and d.
It is required to deliver a product from these

warehouses to three customers A, B and C. The

warehouses have the following amounts in stock.

Warehouse : a b c d

No. of units : 15 16 12 13
and the customer’s requirements are

Customers : A B C

No. of units 18 20 18

The table below shows the costs of transporting

one unit from warehouses to the customers :

P.T.0O.



