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ELECTIVE COURSE : MATHEMATICS
MTE-12 : LINEAR PROGRAMMING

Time : 2 hours Maximum Marks : 50
. (Weightage : 70%)

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) If S1 and 82 are two convex sets, then their

intersection is also a convex set.
(b) Dual of a dual is a primal problem.

(¢) A saddle point in a game is the point of
intersection of the optimal pure strategies of
the two players.

1 0
(d) The vectors e = [ ] and e, = [ ] constitute
0 1

a basis for E°.
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(e)

2. (a)

(b)

MTE-12

The solution to a transportation problem
with m-rows and n-columns is feasible if
number of positive allocations are m+n.

Solve the following linear programming
problem by Simplex method :
Maximize z= X, + 4%, + 5%,
subject to
3x1 + 3x3 <22

X, + 2x2 + 3x3 <14
3x1 + 2x2 <14
X, Xy, Xg 2 0.

Solve the following cost minimising
assignment problem : :

I I mm v Vv

A | 2 9 2 7 1




3. (a) In a game of two players, given the payoff
matrix for player A, obtain the optimum
strategies for both the players and

determine the value of the game : 4
B
6 -3 7
Player A |-3 0 4
1 -5 2

(b) Solve the following transportation problem
to maximize profit : 6

Destination

I I TOI IV |Supply

A|l40 25 22 33| 100
Source| B |44 35 30 30| 30

C |38 3 28 30 70

Demand| 400 20 60 30
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4. (a) Convert the following game problem,
involving two person ‘zero-sum’ game in an

equivalent linear programming problem :

Player B
8 20 | -3 1
6 25 4 2
Player A 0 _8 | 12 9
16 9 21 0

(b) Write the mathematical model of the
following transportation problem :

Distribution Centre

D, D, D, D, Capacity

P19 3 50 12 7
Plant F2| 70 30 40 60 10
P,l40 10 60 20| 18

Demand 5 8 7 15
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5. (a)

A firm plans to purchase at least 200 kg of
scrap containing high quality metal X and
low quality metal Y. It decided that the
scrap to be purchased must contain at least
100 kg of X-metal and not more than 35 kg
of Y-metal. The firm can purchase the scrap
from two suppliers (A and B) in unlimited
quantities. The percentage of X and Y
metals in terms of weight in the scrap
supplied by A and B is given below :

Metals

Supplier
A

Supplier
B

X

25%

75%

Y

10%

20%

The price of A’s scrap is T 200 per kg and
that of B is T 400 per kg. The firm wants to

determine the quantities that it should buy
from the two suppliers so that the total cost
is minimized. Formulate the problem as LPP
and solve. . 6

(b) Write the dual of the following linear
programming problem :

Minimize z =X, + X, + X4
subject to
3x2 + 4x3 =5
-2x,<3
2x2 —X32 4
X, X9 20, X5 i8 unrestricted.

Your dual must contain one unrestricted
variable. ' 4
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6. (a)

(b)

7. (a)

(b)
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Check whether the following system of
linear equations has degenerate solutions :

2x1+x2—-x3=2
3x1+2x2+x3=3

If yes, find all the degenerate basic feasible -
solutions. 4

Using two-phase method, solve the following
linear programming problem : 6

Minimize z =x2—3x3 + 2x5
subjectto ,
x1+3x2—x3+2x5=7
—2x2+4x3+x4=12
—4x2+3x3+8x5+x6=10

Xy, Xg, Xgyo X 2 0.

Solve the following game using graphical

method : 6
B
6 4 3
A
2 4 8

Which of the following sets are convex ?
M S={xy|L+y*24
() Sy={(x,y)|x23,y<5)

- Verify your result by drawing the graph. 4
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