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Q 1: Using simplex method, solve the following linear programming problem. 

     5x1 + 4x2 + 3x3 = 8 

                      2x1 + 7x2 + 5x3 = 5 

                      4x1 + 4x2 + 2x3 = 4.  

 

 

Answer: 

 

 



 



 



 

 

 

 

 

 

 

 

 

 

 

 



Q 2: Use Vogel’s approximation method, to solve the following. 

Origin 
Destination Supply 

1 2 3  

1 50 100 100 110 

2 200 300 200 160 

3 100 200 300 150 

Demand 140 200 80  

 

Answer: 

 



 

 



 

 

Q 3: For the figure given below, use dynamic programming approach to find out the 

shortest possible path?  

  

 

 

 

 

 

 



Answer: 

Starting from P, consider the problem in stages: 

      First:               Q, R or S? 

      Second:         T, U or V? 

      Third:              W, X or Y? 

      Final:              Best route to Z? 

                                     

 

First stage: It is not yet known whether the quickest route lies through Q, but if it does the 

quickest route from P to Q is obviously PQ. Similar statements about getting to R and 

to S are equally obvious. Thus P to Q = 3 and     P to R = 1 and     P to S = 3 by the 

shortest and only rout 

 

 

Second stage: It is not yet known whether the quickest route lies through T, but if it does, 

would it have gone through Q, R or S? Now the route PQT takes 3 + 7 = 10, PRT 

takes 1 + 8 = 9 and PST takes 3 + 4 = 7.  Therefore the quickest way to T is through 

S, though T is completely inaccessible, once the overall quickest route is known. 

         It is not yet known whether the quickest route lies through U rather than T. But if it 

does, would it have gone through Q, R or S? Now the route PQU takes 3 + 6 = 9, PRU 

takes 1 + 5 = 6 and PSU takes 3 + 4 = 7. 

         Therefore the quickest way to U is through R, though U is completely inaccessible, 

once the overall quickest route is known. To finish the second stage, it is not yet 

known whether the quickest route lies through V rather than T or U. But if it does, 

would it have gone through Q, R or S? Now the route PQV takes 3 + 5 = 8, PRV takes 

          1 + 7 = 8 also, and PSV takes 3 + 6 = 9. Therefore the quickest way to V is through 

either Q or R, though V is still inaccessible, once the overall quickest route is known. 

          Thus       P to T = 7 and     P to U = 6 and     P to V = 8 by the quickest route 

 

 

 

Third stage:  It is not yet known whether the quickest route lies through W, but if it does, 

would it have gone through T, U or V? Now the route PTW takes 7 + 7 = 14 if T is 



reached by the quickest route; PUW takes 6 + 9 = 15 if U is reached by the quickest 

route; PVW takes 8 + 8 = 16 if V is reached by the quickest route. Therefore the 

quickest way to W is through T, provided that T itself was reached in the quickest way 

(through S). W, T or S are completely inaccessible, once the overall quickest route is 

known. 

         

It is not yet known whether the best route lies through X rather than W. But if it does, 

would it have gone through T, U or V? Now the route PTX takes 7 + 5 = 12 if T is 

reached by the quickest route; PUX takes 6 + 7 = 13 if U is reached by the quickest 

route; PVX takes 8 + 7 = 15 if V is reached by the quickest route. Therefore the 

quickest way to X is through T, provided that T itself was reached in the quickest way 

(through). X, T or S are still not accessible once the overall quickest route is known. 

         To finish the third stage, it is not yet known whether the best route lies through Y 

rather than W or X. But if it does, would it have gone through T, U or V? Now the 

route PTY takes 7 + 11 = 18 if T is reached by the quickest route; PUY takes 6 + 11 = 

17 if U is reached by the quickest route; PVY takes 8 + 10 = 18 if V is reached the 

quickest route. Therefore the quickest way to Y is through U, provided that U itself 

was reached in the quickest way (through R). Y, U, or R are still not accessible once 

the overall quickest route is known. 

          Thus 

            P to W = 14 and     P to X = 12 and     P to Y = 17 by the quickest route. 

 

 

Final stage: The quickest route from P to Z can now be calculated, P to W by the quickest 

route and on to Z takes 14 + 3 = 17; P to X by the quickest route and on to Z takes 

12 + 4 = 16; P to Y by the quickest route and on to Z takes 17 + 1 = 18. Therefore 

the quickest route from P to Z takes 16. 

         Trace the steps back through the network and determine which intermediate cities lie 

on the quickest route from P to Z. The final stage of the calculation indicates that X 

does. This implies (from the third stage) that T also does, since the quickest route 

from P to X is through T. This in turn implies (from the second stage) that S also is on 

the quickest route from P to Z, since the quickest route from P to T is through S. 

         The quickest route, therefore, runs from P through S, T and X to Z, taking a total time 

of 16. This is also the quickest route from Z to P. 

 

 



Q 4: A company makes two products (X and Y) using two machines (A and B). Each unit of X 

that is produced requires 50 minutes processing time on machine A and 30 minutes processing 

time on machine B. Each unit of Y that is produced requires 24 minutes processing time on 

machine A and 33 minutes processing time on machine B. 

At the start of the current week there are 30 units of X and 90 units of Y in stock. Available 

processing time on machine A is forecast to be 40 hours and on machine B is forecast to be 35 

hours. 

The demand for X in the current week is forecast to be 75 units and for Y is forecast to be 95 

units. Company policy is to maximize the combined sum of the units of X and the units of Y in 

stock at the end of the week. 

Formulate the problem of deciding how much of each product to make in the current week as 

a linear program. 
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Q 5: The ICARE Company has three plants located throughout a state with production 

capacity 50, 75 and 25 gallons. Each day the firm must furnish its four retail shops R1, 

R2, R3, & R4 with at least 20, 20, 50, and 60 gallons respectively. The transportation 

costs (in Rs.) are given below.  

               

The economic problem is to distribute the available product to different retail shops in 

such a way so that the total transportation cost is minimum? 

 



 


