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Note : (i) Question No. 1 is compulsory.

(ii) Answer any four questions from

question nos. 2 to 7.

(iii) 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 :

5×2=10

(i) In a solution of a two-dimensional LPP, the
objective function can assume same values
at two distinct extreme points.
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(ii) The right hand side constant of the

constraint in a primal problem appears in

the corresponding dual as a coefficient in

the objective function.

(iii) An optimal solution in LPP does not

necessarily involve all the constraints.

(iv) Every game matrix has a unique saddle

point.

(v) A transportation problem with m rows and

n columns is an LPP with m variables and

n constraints.

2. (a) Formulate the dual of the following

LPP : 5

Max. :

1 2Z 3 2x x  
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Subject to :

1 2 1x x 

1 2 7x x 

1 22 10x x 

2 3x 

and 1 2, 0x x  .

(b) Let S = {(x, y) : x – y ≤ 4, x + y ≥ – 3,
y ≤ 38}. Find all extreme points of S and
represent (x, y) = (2, 1) as convex
combination of the extreme points. 5

3. (a) Solve the following game graphically : 5

Player B

2 3

3 5
Player A

2 6

4 1

 
 
 
 
 
 

(b) Solve the following LPP graphically : 5

Maximize :

1 2Z 5 8x x 
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Subject to :

1 4x 

2 2x 

1 2 5x x 

1 20, 0x x  .

4. (a) Out of five contractors, four jobs are to be

assigned to four contractors to minimize

the cost. Which contractor of the five

contractors will be unsuccessful in getting

the job ? The cost of each job with each

contractor is given below : 5

Job
J1 J2 J3 J4

1

2

3

4

5

C 10 12 18 19

C 9 18 21 18

Contractor C 7 17 20 19

C 9 14 19 15

C 10 15 21 16
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(b) Formulate a suitable LPP of the game with

respect to minimization and maximization

players : 5

Player B

3 1 1
Player A

2 0 4

 
 
 

5. (a) Find the initial basic feasible solution of

the following transportation problem using

matrix-minima method : 5

Destination

D1 D2 D3 Supply

Resources

R1 16 20 12 700

R2 14 8 18 400

R3 26 24 16 800

Requirements 600 600 700

And, hence find the optimal solution.
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(b) Find all values of k for which the

vectors
0

1

1

 
 
 
  

,
1

1

0

 
 
 
  

and
2

k

k

 
 
 
  

are linearly

independent. 5

6. (a) Write the LPP formulation of the following

assignment problem : 5

Jobs

I    II   III

1

2

3

A 10 2 3

Persons A 6 4 5

A 1 7 10

 
 
 
  

(b) Use the principle of dominance, to solve

the following game : 5

Player B

8 10 9 14

Player A 10 11 8 12

13 12 14 13

 
 
 
  

7. (a) An airline agrees to arrange chartered

planes for a group. The group needs at
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least 160 first class seats and at least 300

tourist class seats. The airline must use at

least two of its model I planes which have

20 first class and 30 tourist class seats.

The airline will also use some of its

model II planes which have 20 first class

and 60 tourist class seats. Each flight of

model I costs ` 1 lakh and model II costs

` 1.5 lakh. Formulate the problem as LP

model. 5

(b) Obtain all the basic solutions to the

following system of linear equations : 5

1 2 32 6x x x  

1 2 32 3x x x   .

[ 8 ] MTE-12

MTE-12

2021

-12

(i)

(ii)

(iii)
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5×2=10

(i) LPP ]

(ii)

(iii) LPP

(iv)

(v) m n

m n LPP
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LPP

1 2Z 3 2x x  

1 2 1x x 

1 2 7x x 

1 22 10x x 

2 3x 

1 2, 0x x 

S = {(x, y) : x – y ≤ 4,

x + y ≥ – 3, y ≤ 38} S

(x, y) = (2, 1)
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B

2 3

3 5
A

2 6

4 1

 
 
 
 
 
 

LPP

1 2Z 5 8x x 

1 4x 

2 2x 

1 2 5x x 

1 20, 0x x  .
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J1 J2 J3 J4

1

2

3

4

5

C 10 12 18 19

C 9 18 21 18

C 7 17 20 19

C 9 14 19 15

C 10 15 21 16

 
 
 
 
 
 
  

LPP

B

3 1 1
A

2 0 4
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D1 D2 D3

R1 16 20 12 700

R2 14 8 18 400

R3 26 24 16 800

600 600 700

k

0

1

1

 
 
 
  

]
1

1

0

 
 
 
   2

k

k
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LPP

I    II   III

1

2

3

A 10 2 3

A 6 4 5

A 1 7 10

 
 
 
  

B

8 10 9 14

A 10 11 8 12

13 12 14 13
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]

]

]

]

`

`

LP
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1 2 32 6x x x  

1 2 32 3x x x   .
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