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1.a)
How do you classify optimization problem based on the nature of design variables. Explain taking an example.

   b)
Determine the maximum and minimum values of the function.


f(x) =  10x6 - 48x5 + 15x4 + 200x3 – 120x2 – 480x + 100

2.a) 
State and explain Kuhn-Tucker Conditions for non-linear programming         problem.

   b)
Use Kuhn-Tucker conditions to determine x1, x2, x3 so as to maximize

z = -x12 - x22 - x32 + 4x1 + 6x2

subject to   x1 + x2 <= 2,

      2x1 + 3x2 <= 12 

    and x1, x2 >= 0.       

3.
Food  X contains 6 units of vitamin A per gram and 7 units of vitamin B per gram and cost is 12 paise/gm. Food  Y contains 8 units of vitamin A per gram and 12 units of vitamin B per gram and cost is20 paise/gm. The daily minimum requirement of vitamin A and B are 100 and 120 units respectively. Use graphical method to find  the cost of product min.

4.a)
Given the following  LP model, introduce slack, surplus and artificial variables to form an equivalent problem that can be presented to the simplex method to obtain an optimal solution

maximize Z = 3x1+2x2 + 8x3 

subjected to     4x1-3x2 + 12x3 ( 12

                                                             x1 + 4x3 ( 6

                                                            x1- x3 = 2     and x1 ( 0




   b) 
Solve the model   using simplex algorithm.  

5.a)
Explain degeneracy in transportation problem       





   b)  
Solve the following transportation problem     








     Availability

	19
	30
	50
	10
	7

	70
	30
	40
	60
	9

	40
	8
	70
	20
	18


                Requirement     5               8             7        14
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6.
Define  

     
a) Gradient of a function. 








    
 b) Steepest descent direction using contour representation.
     

7.  
Consider the problem: 


Minimize f = x12 + x22 - 6x1 - 8x2 + 15


Subject to 




4x12 + x22   16




3x1 + 5x2 15

Normalize the constraints and find a suitable value of r1 for use in the interior penalty function method at the starting point (x1, x2) = (0, 0).

8.
Determine the value of u1, u2, u3 so as to maximize (u1. u2. u3) ,

Subject to, u1+ u2+ u3​ = 10 and u1, u2, u3  ≥ 0

+ + + + +
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1.a)
Explain a single variable optimization technique.

   b)
Find the maxima and minima of
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2.a) 
Verify whether the function 

 f(x1,x2,x3) = 2x1x2x3 - 4x1x3 + x12 + x22 + x32 - 2x1 - 4x2 + 4x3

         
has the stationary points (0,3,1),(2,1,1),(2,3,-1),(0,1,-1) and (1,2,0). 

   b) 
For the above points, use the sufficient conditions to check for extreme points.

3.a)
State and explain the standard form of LPP            





   b) 
Explain the significance of slack, surplus and artificial variables of LPP      

4.
Use simplex method to solve maximize  Z = 2x1 + 5x2               

                     Subjected to   x1 + 2x2  ( 8 

                                                      x1 ( 4

                              0 ( x2 ( 3      x1 is unrestricted.



5.
Explain how you solve the following transportation problem

	Sources
	Destinations
	Amount

Availability

	
	1
	2
	3
	

	A1
	C11
	C12
	C13
	a1

	A2
	C21
	C22
	C23
	a2


                                  Amount        b1           b2            b3                 G

                                  Required                           

             Where     (i)     G = (ai -(bj
                             (ii)     Cij = unit cost transportation from ith source to jth destination.

6. 
Draw the flow chart for the univariate method, explain about each block in the 


flow chart.
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7.
Construct the 
[image: image2.wmf]k

f

function, according to (a) interior and (b) exterior penalty function methods and plot its contours for the following problem:

 

Maximize
 f = 2x



Subject to 
2 x 10.

8.
Minimize Z= u12+ u22+ u32, 

Subject to u1+ u2+ u3​ = 10 and u1, u2, u3  ≥ 0

+ + + + +
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1.a)
Determine the maximum and minimum values of the  function
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   b)
A d.c. generator has internal resistance of R ohms and develops an open circuit 
voltage of ‘V’ volts. Find the value of load resistance ‘r’ for which the power 
developed by the generator will be maximum.

2.a) 
Write the necessary conditions for the following problem 

                      Max z = x13 - x22 + x1x32
                  Subject to  x1 + x22 + x3 = 5, 

                                   5x12 - x22 - x3 >= 2, 

                                     x1,x2,x3>=0.

   b) 
Use Lagrange Multiplier’s method to solve 

                    min Z =  x1 + x2 + x3 = 20,   x1, x2, x3 >= 0.

3.a)
State and explain  LPP                              






   b) 
Convert the following optimization problem in standard form          
  

             maximize  F = 2x1- x2 + 5x3
              subjected to x1 – 2x2 + x3 <= 18

                                  3x1 – 2x2 >= -18

                                   2x1 + x2 – 2x3 <= 4

                                   x1, x2, x3 >= 0

4.
Maximize   Z = 8x2                                                

              subject to x1- x2 ( 0

                  2x1 + 3x2 ( -6






         

 x1,x2 are unrestricted in sign 

use simplex method

5.
Write short notes on   

a)  Transportation problem.                    
 

            b) Optimal test in transportation problem.

6.
Draw the flowchart of Powell’s method. Explain about each block.
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7. 
Solve the following problem:

Minimize f(x1, x2) = x12 + x22 + - 4x1 – 4x2 + 8 

subject to 
g1(x1, x2) = x1 + 2x2 – 4 0 

with the starting point 
[image: image4.wmf].
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by using (i) interior penalty function method and (ii) exterior penalty function method.

8.
Solve the following LPP by dynamic programming approach:

Min Z= 3x1 + 5x2,

Subject to 
-3x1+4x2 ≤ 12




-2x1+ x2 ≤ 2




2x1+ 3x2 ≥ 12




0 ≤ x1≤ 4,




x2 ≥ 2.


+ + + + +
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1.a)
List out the various applications of optimization problems.

   b)
Find the extreme points of the functions
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2.a) 
State and explain Kuhn-Tucker conditions applicable to non-linear              programming problem.

   b) 
Use Kuhn-Tucker conditions to solve 







Max Z = 2x12 + 12x1x2 - 7x22
                     subject to 2x1 + 5x2 <= 98

 

       and x1, x2 >= 0.

3.a)
With respect to graphical method explain.


(i)
Bound points

(ii)
Free points

   b)
Use graphical method 6to solve



Max Z = 5x1 +3x2

   Subject to        4x1 + 5x2  ( 10




  5x1 + 2x2  ( 10




  3x1 + 3x2  ( 12   and   x1, x2 ( 0

4.a) 
Reduce the following   system of equations into a canonical form with x1,x2 and x3 as basic variables

                                            2x1 + 3x2 – 2x3 – 7x4 = 1                                                               

                                             x1 + x2 + x3 + 3x4 = 6

                                             x1 – x2 + x3 + 5x4 = 4






    b) 
Make the modifications in the above system of equations if x1,x2 and x4 as the basic variables   









5.a) 
Explain a method of constructing a basic solution of a transportation problem. 

   b)  
Solve the following transportation problem             

                       




 
Availability

	0
	2
	0
	70

	1
	4
	0
	30

	0
	2
	4
	50


                     Requirement     70              50       30
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6.a) 
Discuss about convergence criteria using contour representation.

   

   b)
Explain about gradient based PARTAN method.



7. 
Solve the following problem using (i) interior penalty function method and (ii) exterior penalty function method:

Minimize 
f(x) = x2-10x-1

Subject to
x-1(0

Show the contours of the ( - function for different rk on a graph. Take the starting point as x1 = -3.

8. The world Health Council is devoted to improve health-care in the under-developed countries of the world. It now has five medical teams available to allocate among three such countries to improve their medical care health education and training programmes. Therefore, the council need to determine how many teams (if any) to allocate to each of these countries to maximize the total effectiveness of the five items. The measure of effectiveness being used is additional man-years of life. (For a particular country, this measure equals the country’s increased life expectancy in years times its population). The following table gives the estimated additional man-years of life (in multiple of 1000) for each country for each possible allocation of medical items.

+ + + + +
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