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ELECTIVE COURSE : MATHEMATICS

MTE-12 : LINEAR PROGRAMMING

Time : 2 hours	 Maximum Marks : 50

Note : Attempt five questions in all. Question no. I is

compulsory. Do any four questions out of 2 to 7.
Calculators are not allowed.

1. Which of the following statements are true and
which are false ? Give reasons for your answer.

5x2=10

The optimality criteria for the maximization
and minimization problems are different in
the simplex method.

If the primal LPP has an unrestricted
variable the dual LPP will have an equality
constraint.
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In an optimal solution of any balance
transportation problem with 3 sources and
3 destinations, there are at least 6 routes over
which a positive quantity is being
transported.
In a two-person zero-sum game, if the
optimal solution requires one player to use
a pure strategy, the other player must also
use a pure strategy.

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

2. (a) A toy company manufactures two types of 	 6

dolls, a basic version, doll A, and a deluxe
version, doll B. Each doll of type B takes
twice as long as to produce as one of type
A, and the company would have time to
make a maximum of 20 dolls per day, if it
produces only the basic version. The supply
of plastic is sufficient to produce 15 dolls
per day (both A and B combined). The
deluxe version requires a fancy dress of
which there are only 6 per day available. If
the company makes a profit of Rs. 30 and
50 per doll, respectively on doll A and B;
how many of each should be produced per
day in order to maximize profit ? Formulate
this problem as an LPP and solve it by
graphical method.
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(b) Write the mathematical model of the	 4
following transportation problem.

Destination

01

Di D2 D3 Availability

255 7 2

Origin 02 3 6 5 35

03 1 12 4 40

Requirement 30 28 42

Also find an initial basic feasible solution to
the problem using North-West corner
method.

	

3. (a) Using simplex method solve the LPP 	 7
max Z = 2x1 + 5x2 + 7x3

subject to

3x1 + 2x2 + 4x3 100

xl + 4x2 + 2x3 5 100

xl + x2 + 3x3 5 100

x1, x2, x3 �. 0

(b) Show that the set S {(x, y) : xy 	 x 0, y� 0}
	

3
is not convex.
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4.	 (a) Write the dual (D) of the following LPP 	 6

(P) Min 2x2 + 5x3

subject to x1 + x2 2

2x1 + x2 + 6x3 6

x1, x2, x3 3 0.

Check whether ( 1 , 1 , 2) is a feasible

19 9 5
solution to (P) and	 -i , 4 ' 6 ) is a feasible

solution to D. Without solving (P) or (D),

„ 1
check whether	 1, 2) is an optimal

solution to the primal problem (P) and

(9
2 4 (

9 5)
is an optimal solution to the

dual problem (D).

	

(b) Formulate a linear programming model for 	 4
the maximising player A of the following
game :

I

Player B
II	 III

I 8 2 —3

Player A II 6 5 4

III 0 —8 12
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5.	 (a) A manufacturer wants to send 8 loads of	 6
his product as shown below. The matrix
gives the distance (in miles) from origin '0'
to destination 'D'

Origin
Destination

A	 B	 C	 Availability

X 5 1 7 1

Y 6 4 6 3

3 2 5 4

Requirement	 3 3 2	 8

Find an optimal transportation schedule for
minimising the mileage, starting from an
initial basic feasible solution by matrix
minima method.

(b) Suppose player A and player B each have 	 4
two coins, one of Rs. 2 and one of Rs. 5.
Player A and player B choose one coin each.
If the sum of the coin values is even, then
player A wins player B's coin and if the sum
of the value is odd, then player B wins
player A's coin. Formulate this as a two
person game. Also find the optimal
strategies for the two players and the value
of the game.
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6.	 (a) Solve the cost maximising assignment 	 6
problem whose cost matrix is given by :

A BCD

I 42 30 30 24

II 35 25 25 20

Ill 28 20 20 16

Iv 21 15 15 12

(b) Find all the basic solutions of the following	 4

system :

x + 2x2 -I- X3 = 4

2x1 + x2 + 5x3 5

Xi, X2, X3

Which of the solutions are feasible ? Justify
your answer.

7.	 (a) For what values of k are the following vectors	 5
linearly independent ?

1	 1	 k
[21 1	 [1(1 ,	 11.
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(b) A soft drink	 company A has two products	 5

and its rival B has three products. Both the
companies have calculated the impact of
additional advertisement for any of their
products on the sales of that product and
on the sales of the products of their rival.
The data is given below :

	

I	 II	 III

	

A I 6	 7	 15

	

II 20	 12	 10

Treating the problem of finding the optimal
advertising strategies as a problem in game
theory, solve the problem by graphical
method.
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(b) 	 tgo	 IT:Rzrr Trruitzi 1;4 1-4-{gR :	 4

+itic4

01
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3.	 (a) 7WNT	 isIct LPP	 c Vf77 :	 7

Z = 2x1 + 5x2 + 7x3

3TRT-*--ditvur wif-o7

3x1 2X2 4x3 100

X1	 4X2 -1- 2X3 100

x1 + x2 + 3x3 100

X1, x2, X3 0

(b) tgri47 f"W filmclef S {(X, y) : xy 1, x 0, y _� 	 3

34-41:T3	 t
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6.	 (a) Pii-liortgo CINIc1 aTfaT cticii (via aftwim-(1.
	

6

Ialgal Trz:R:zrr

A BCD

w1:1-4R

I 42 30 30 24

II 35 25 25 20

III 28 20 20 16

IV 21 15 15 12

(b) 	 	 ZiTtitc	 ff WAR :	 4

x + 2x2 + x3 = 4

2x1 + x2 ± 5x3 = 5

xi, x2, x3 � 0

*1-4-Trr aTrtit lac-TiTrff 	 aTtr4 31/..&gra

I

7.	 (a) k f*-9.-grrt t 101, 1-icifiga tit	 i ifuwff:	 5

1	 1	 k

[21 	011
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