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BACHELOR’S DEGREE PROGRAMME 

(BDP)  
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June, 2024 

MTE-12 : LINEAR PROGRAMMING 

Time : 2 Hours    Maximum Marks : 50 

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

 (ii) Answer any four questions from 

question nos. 2 to 7. 

 (iii) Use of calculator 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 answers : 

5×2=10 

(i) Every two-person zero-sum game can  

be represented by a pair of primal-dual 

LPPs. 
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(ii) The steps followed in solving a 

transportation problem are the same as 

that used in the simplex method.  

(iii) The primal problem most always be the 

maximization type. 

(iv) The addition of a new constraint improves 

the value of objective functions. 

(v) Every basis solution in the assignment 

problem is always degenerate.  

2. (a) A company pays skilled and unskilled 

workers on the basis of ` 40 and ` 30 per 

hour respectively. The company requires at 

least 90 workers in the production unit. 

Also at least twice as many unskilled 

workers must be employed as skilled 

workers. Formulate this as linear 

programming problem. 5 

(b) Obtain the dual of the following LPP : 5 

Maximize : 

1 25 7z x x   

subject to the constraints : 

1 22 4 6x x   

1 23 2 1x x    

            2 4x   

        1 2, 0x x  .   
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3. (a) Write the LPP formulation of the following 

assignment problem : 5 

  Machines 

  1M  2M  3M  

Jobs 

1J  18 16 12 

2J  10 7 10 

3J  14 8 18 

(b)  Solve the following game graphically : 5 

 Player B 

Player A 

3 7 

5 2 

1 4 

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

transportation problem : 5 

Destination 
Supply 

1D 2D 3D

Source 

1O

2O

3O

Requirement 
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(b) Use the principle of dominance to reduce 

the following game and hence solve the 

game :  5 

 Player B 

Player A 

5 0 –10 

10 6 2 

20 15 10 

5. (a) Solve the following assignment problem for 

profit maximization : 5 

 A B C D 

I 14 18 11 26 

II 17 23 20 27 

III 28 31 26 30 

IV 23 30 25 28 

(b) Show that the set : 5 

   2 2S ( , ) : 1x y x y   

is not convex. 

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

two person zero-sum game : 5 

  Player B 

 

Player A 

 1B  2B  3B  4B  

1A  7 11 18 5 

2A  9 12 6 10 

3A  12 13 12 9 
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(b) Obtain the basis solution to the following 

linear system :  5 

1 2 32 3x x x     

1 2 32 6x x x     

7. (a) Solve the following LPP graphically : 5 

Maximize : 

1 210 10z x x    

subject to the constraints : 

1 24 3 12x x   

1 26 18 36x x    

      1 2, 0x x  .   

(b) Find all values of k for which the vectors : 5 

1 0

0 , 1

1 1

   
   


   
      

 and 

2

2

k

k

 
 

 
  

  

are linearly independent. 
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(i)

LPPs
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(ii)

(iii)

(iv) í

(v)

` 40 ` 30

LPP
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LPP

1 25 7z x x 

1 22 4 6x x   

1 23 2 1x x    

            2 4x   

        1 2, 0x x  .   

LPP

  

  1M  2M  3M  

1J  18 16 12 

2J  10 7 10 

3J  14 8 18 

 B

A

3 7 

5 2 

1 4 
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LPP

1D 2D 3D

1O

2O

3O

 B

A

5 0 –10 

10 6 2 

20 15 10 
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 A B C D 

I 14 18 11 26 

II 17 23 20 27 

III 28 31 26 30 

IV 23 30 25 28 

        2 2S ( , ) : 1x y x y   

LPP

  B

A

 1B  2B  3B  4B  

1A  7 11 18 5 

2A  9 12 6 10 

3A  12 13 12 9 
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1 2 32 3x x x     

1 2 32 6x x x     

LPP

1 210 10z x x 

1 24 3 12x x   

1 26 18 36x x    

      1 2, 0x x  .   

k

1 0

0 , 1

1 1

   
   


   
      

2

2

k

k

 
 

 
  
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