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Note: Question no. 1 is compulsory. Attempt any four
questions out of questions no. 2 to 7. Use of
calculators is not allowed.

1. Which of the following statements are True and
which are False ? Give reasons for your answers. 10

(a) Assignment problem is a special structure of
Linear Programming Problem.

(b) A hyperplane is a convex set.

(¢0 A game in which maximax value for the
maximizing player is equal to the minimin
value for the minimizing player, is called a
game with a saddle point.

(d) If the primal LPP is unbounded, then the
dual LPP is bounded.

(e) Two-phase simplex method can be used to
solve the system of linear equations.
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2. (a) Two firms are competing for business under
‘the condition that one firm’s gain is another
firm’s loss. Firm A’s pay-off matrix is given

below :
Firm B (Advertising)
No Medium Heavy
No
Advertising 10 5 -2
Medium
Firm A Advertising 13 . 12 15
Heavy
Advertising 16 14 10
Suggest optimal strategies for the two firms
and the net outcome thereof. 5
(b) Solve the following LPP graphically : 5
Minimize  z = 5%, + 8%,
subject to
X, < 4
Xy 2 2
X+ XS 5
X, 2 0, Xy 2 0
3. (a) Solve the following LPP by simplex
method : 5.
Maximize z=50x, + 70x,
subject to

120x1 + 120x2 < 8400
X, + 2x2 <100

2:::1 +X, S 120

X5 X, >0.
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(b)

Write the mathematical model of the
following assignment problem :
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4. (a) A dairy firm has two milk plants with daily
milk production of 6 thousand litres and
9 thousand litres, respectively. Each day
the firm must fulfil the needs of its three
distribution centres which have milk
requirements of 7, 5 and 3 thousand litres,
respectively. Cost of shipping one thousand
litres of milk from each plant to each
distribution centre is given (in hundreds of
rupees) below. Formulate the LPP model to
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(b)

5. (a)

MTE-12

Solve the following LP problem by simplex
method :

Maximize z= X+ 2x2 + 3x3 -X,

subject to

x1+2x2+3x3=15

2x +x2+5x3=20

1
x1+2x2+x3+x4=10

>
Xy Xy, Xgy X 2 0.

Check whether the vectors:

[1] [ 5] =T
a; =3, a,=|-2 and a;=|13
| 2] | 1] | 4 ]

are linearly dependent. If so, find a relation

between them.



(b) A company has three factories F,, F, and Fq
which supply to three warehouses W, W,
and W3. Weekly factory capacities are 200,
160 and 90 units, respectively. Weekly
- warehouse requirements are 180, 120 and
150 units, respectively. Unit shipping costs

(in T) are as follows :

Warehouse

W1 W2 W3 Supply

F, 16 | 20 | 12 | 200
F, 14| 8 |18 | 160
F, |26|24{16]| 90
Demand | 180 | 120 | 150 | 450

Determine the optimal distribution for this
company to minimize total shipping cost.

6. (a) Obtain the dual of the following LPP : 7
Maximize z= 4x1 + 3x2 -Xg+X, + 4x5 :
subject to _ '

2x1—-x2+3x3+x4—x5=2

Factory 4

x1+x2+2x3+x4—-9x5=6

Xy, Xgy Xg, X, 2 0, X unrestricted.

(b) Use graphical method to solve the following.

game and find the value of the game :

Player B
B, B, B, B,
A/l 2 2 3 -2
Player A
A,l 4 3 2 6

6
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7. (a) A company has one surplus truck in each of ~

the cities A, B, C, D and E and one deficit
truck in each of the cities 1, 2, 3, 4, 5 and 6.
The distance between the cities in km is
shown in the matrix. below. Find the
assignment of trucks from cities in surplus
to cities in deficit so that the total distance
covered by the vehicles is minimum.

1 .2 3 4 5 6
12 | 10| 15| 22| 18
10|18 |25 |15 16] 12
n|lw|3|s|s]|o9
14 | 10| 13] 1312
12 | 11| 7 | 13]10

H O O = »

(b) Find the range of values of p and q which
will render the entry (2, 2) a saddle point for
the game.

Player B

A1 2

4
PlayerA A, | 10 7
P

A3 4
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