No. of Printed Pages : 12~ MTE-12

BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
O1 =265 June, 2018

et

ELECTIVE COURSE : MATHEMATICS
MTE-12 : LINEAR PROGRAMMING

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

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

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) There is no convex set with exactly three
points.

(b) In a solution of a two-dimensional LPP, the
objective function can assume same values
at two distinct extreme points.

(c) For a3 x 3 matrix A with |A| =3, |Adj A|
is equal to 9. - '
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(d)

(e)

2. (a)

(b)
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8 2 3
The pay-off matrix {3 5 6| has no

5 8 9
saddle point.

In a balanced transportation problem with
3 sources and 4 destinations, if the
availability at the first source and the
requirement at the first destination are
equal, then the North-West corner method
gives exactly 6 basic cells.

In a game of matching coins with two
players, suppose A wins one unit of value
when there are two heads, wins nothing
when there are 2 tails and loses 1/2 unit of
the value when there is one head and one
tail. Determine the pay-off matrix and
optimal strategies for each player and the
value of the game.

A factory uses three different resources P, Q
and R for the manufacture of two different
products A and B. A total of 20 units of P,
12 units of Q and 16 units of R are available.
1 unit of product A requires 2 units of P,
2 units of Q and 4 units of R; whereas 1 unit
of product B requires 4 units of P, 2 units of
Q and O unit of R. One unit of product A
when sold gives a profit of ¥ 200, and one
unit of product B when sold gives a profit of
¥ 300. Formulate the linear programming
problem. How many units of each product
should be manufactured for maximizing the
total profit ? Solve it graphically.
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3. (a)

(b)
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Four salespersons are to be assigned to four
territories. The returns (in thousands of ¥)
ohtained on assigning each salesperson to
each territory is given in the following
table :

Salespersons
] I II I I
A |-1 -2 3 4
B 2 -4 3 5
Territories
' C 4 3 -6 17
D |3 2 5 7

Find an assignment that maximizes the

returns. What is the maximal return ? 4

Solve the following LPP by the two-phase -
method and give your conclusions about the
solution : : 6

Maximize z= 3x1 +X,
subject to
2x1 + X, >4
X, >2
Xy, Xy 2 0.
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4. (a) Obtain the dual for the following LPP :
Minimize z=3x, + 9x, + 8%,

-subject to
Zx1 + 4x2 - 8x3 25

4x, - 2%, + 4%, 29
- 8x, +3x,<8
X, X5, Xg 2 0.
(b) Find the initial basic feasible solution using

North-West corner method for the following
transportation problem :

Warehouse

W, Wy W3  Supply

Fi 116 2 12 - 200

Factory Fo | 14 8 18 160

Fz3 | 26 24 16 90

Demand 180 120 150

Also, find the optimal solution.
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5. (a) Write the LPP form of the following

transportation problem :
Destinations
D; Dy D3 Dy  Supply
0|5 11 2 6 40
Sources Oy | 4 9 7 1 30
O3 | 3 1 4 3 - 30
Demand 30 20 10 40‘
(b) Solve the following game graphically : 6
B
1 -3
3 5
A
-1 6
4 1
6. (a) Formulate a suitable LPP of the game with
respect to minimizing and maximizing
players : ‘ : 5
Player B
| 5 0 -10
Player A{ 10 6 2
20 15 10
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(b)

(c)

7. (a)

(b)
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Sketch the region {(x, y)|x2 + y2 > 1, y2 < x}.

Is the region convex ? Justify your answer.

Find all values of k for which the vectors
1 1 k

0], |-1]| and |-k | are linearly

1 0 2

independent.

Express P (%,i) as a convex linear

combination of A (0, 0), B (0, 1) and C (1, 0).

Find all the basic solutions of the following

system :
4x1+2x2+x3=4
2x1+x2+5x3=5
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4x1+2x2+x3=4
2x1+x2+5x3=5
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