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120: LINEAR, NON-LINEAR AND DYNAMIC PROGRAMMING MODELS 
 

 

Time: Three hours                                         Maximum: 100 marks 

                         
    Answer  any FIVE questions  

  

 
(5×20=100)          

1.  a) A Company sells two different product by names A and B, making a 
profit of ` 40/- and ̀  30/- per unit on them respectively. They are 

produced in a common production process and are sold in two 
different markets. The production process has a total capacity of 
30,000 man-hours. It takes three hours to produce a unit of A and 
one hour to produce a unit of B. The market has been surveyed and 

company officials feel that the maximum number of units of A that 
can be sold  is 8,000 units and that of B is 12,000 units. Subject to 
these limitations, products can be sold in an y combination. 
Formulate this problem as an LP mode l to maximise profit. 

(10) 

 b) Use the graphical method to solve the following linear programming 
problem. 
Maximise Z = 2x1+x2 

Subject to constraints 
x1+2x2 10 
 x1+x2 6 
x1-x2 2 

x1-2x2 1 and 
x1,x2 0 

(10) 

2. a) Explain the following variable which are used while solving linear 
programming problems by using Simplex method. 

i) Basic variables      ii)Non –basic variables and    

iii)surplus variables 

(2+2+2)  

 b) Use Simplex Method to solve the following LP problem. 

Maximise Z = 3x1+5x2+4x3 

Subject to constraints. 
2x1+3x2 8 
2x2+5x3 10 

3x1+2x2+4x3 15  
x1,x2,x3 0 
 
 

(14)  
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3. Solve the following linear programming problem by using its dual. 
Minimise Z = 3x1+2x2+x3 

Subject to constraints, 
x1+4x1+3x3 50 
2x1+x2+x3 30 
3x1+2x1+x3 40 

x1,x2,x3 0 
 

(20) 

4. a) When is a transportation problem said to generate. How is a 
degenerate transportation problem solved? 

( 2+2) 

 b) A manufacture has distribution centres at X,Y and Z . These 

centres have availability of 40,20 and 40 units of his products 
respectively. His retails outlets at A, B,C,D and E requires 25,10, 
20,30 and 50 units respectively. The transportation cost (in `) per 
unit between each distribution   centre and retail outlet is given 

below: 

 Retail outlets 

District Centre A B C D E 

X 55 30 40 50 40 

Y 35 30 100 45 60 

Z 40 60 95 35 30 

Determine the optimal distribution to minimise the total cost of 
transportation. 

(16) 

5. a) How is an unbalanced assignment problem solved? (3) 

 b) How is a maximisation assignment problem solved? (3) 

 c)  Five men are available to execute five different jobs. From past 
records the time (in hours) that each man takes to execute each 
jobs is known, which is given in the following table. 

Jobs 

 

 

 

Men 

  I II III IV V 

A 2 9 2 7 1 

B 6 8 7 6 1 

C 4 6 5 3 1 

D 4 2 7 3 1 

E 5 3 9 5 1 

Find the assignment of men to jobs that will minimise the total time 
taken to execute all the jobs. 

 

 

 

(14)  
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6. Solve the following non-linear programming problem by using 
Lagrangian Multiplier method. 

Minimize Z = 2

3

2

2

2

1 xxx   

Subject to constraints 

4x1+
2

2x  +2x3=14 

0,, 321 xxx  

(20) 

7. A Company has five salesman, who have to be allocated to four 
marketing zones. The return from each zone depends upon the number 

of salesmen working in that zero. The expected returns for different 
number of salesmen in difference zones, as estimated from the past 
records (in `) is given below. Determine the optimal allocation policy. 

Number of boxes Marketing Zones 

 1 2 3 

0 45 30 35 

1 58 45 45 

2 70 60 32 

3 82 70 64 

4 93 79 72 

5 101 90 82 

. 

(20) 

8. Write short notes on the following topics: 

a) Characteristics, applications and solving of Quadratic problems 

b) Kuhn tucker optimality theorem 

(10+10) 
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