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Note: Question no. 1 is compulsory. Answer any
four questions from questions no. 2 to 7. Use of
calculators is not allowed.
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1. Which of the following statements are true and

which are false ? Give a short proof or a
counter-example in support of your answer. 5x2=10

(a) In an LPP, the number of variables in the
primal problem are less than the number of
constraints in the dual.

(b) If a constant is added to all the elements of a
payoff matrix in a two-person zero-sum
game, then the value of the game does not
change.

(c) ThesetS={(x,y)|y229x,x2+y2s1}isa
convex set. ‘

MTE-12 1. P.T.O.



(d)

(e)

2. (a)

(b)
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For each cell (i, j) in an optimal solution of a
transportation problem, (u; + v; — cij) Xij = 0.

For any two square matrices A and B,
AB = BA.

Obtain the dual of the following problem :
Maximize Z=5x, + 9%, + 8x4

subject to
2x1 + 4x2 - 8x,<3

41(1—21(2 <9
—8x1+4x2+3x3=8

Xy, Xy 2 0 and x, is unrestricted in sign.

A firm manufactures pills in two sizes, A and
B. A contains 2 grams of aspirin, 5 grams of
bicarbonate and 1 gram of codeine. B
contains 1 gram of aspirin, 8 grams of
bicarbonate and 6 grams of codeine. It
requires at least 12 grams of aspirin,
74 grams of bicarbonate and 24 grams of
codeine for providing immediate effect. It is
required to determine the least number of
pills a patient should take to get immediate
relief. Formulate the problem as a standard
LPP and solve it graphically.
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3. (a)

(b)
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Use the two-phase method to find a basic
feasible solution for the LPP :

Minimize X, - 21:2 - 3x3

-subject to

—.2x1+3x2+3x3=2
2x1+3x2+4x3=1

X;, X, xé 20.

A departmental head has four subordinates
and four tasks are to be performed. The
subordinates differ in efficiency and the
tasks differ in their intrinsic difficulty. Her
estimate of the time each person would like
to perform each task is given in the matrix
form as follows :

C ’ks Workers
as Al B C D
I 18] 26 17| 11
o | 13| 28 | 14| 2

m 38 19 18 15 -

IVv. { 19 [ 26 24 10

How should the tasks be allocated, so as to
minimise the total time taken ?
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4. (a) Test for the convexity of the following sets :
i) Sp=1{xy)|3x%+2y°<6)

() Sy=ixy|L+y’*21,y2xy2-x}

(b) Solve the following game graphically :

Player B
By By Bg
Ay 12 8 6}
Player A
Ag | B 9 14

5. (a) Solve the following cost minimizing
transportation problem, starting with an
initial basic feasible solution by

matrix-minima method :

Destinations

D1 D2 D3 D4 D5 Availabilities

0O, 5 8 1 8[6)|3 800
Origins Og | 4 7|17 |66 500
O3 | 8 4 |16 |6|3 900

Requirements 400 400 200 400 800
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(b) -

6. (a)

(b)
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For the game matrix

3 -2 4
-1 4 2|,
3 2 -3

write the LPPs corresponding to the

m1mmlzmg player and maximizing player. 4

Determine whether the following set of
vectors form a basis for E3 : 5

07 2 0

Find all the basic solutions of the system of

equations
| 2x1+3x2+4x3=4
x1+2x2+2x3=2,_
Identify the basic and non-basic variables in

each of these solutions. o 5
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7. (a) Write the LPP formulation of the following

(b)

MTE-12

assignment problem :
Jobs
I I
Al12 4
Men A,| 8 6
Agl1 9

Using dominance solve the game whose

m
5

7

12

payoff matrix is given by
[ 3 2 4
3 4 2
4 2 4
0 4 0
6

4

0

0
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