Code No: NR-310206
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     OPTIMIZATIONAL TECHNIQUES                                             

Time: 3 Hours
   (Electronics and Electrical Engineering)
        Max. Mark 80

    Answer any FIVE questions

        All questions carry equal marks

                                                                         - - -
1.a)
What is meant by statement of an optimization problem? Explain.

   b)
What is meant by non-linear programming problem? Explain.

2.a)
State the necessary and sufficient conditions for existence  of relative optima using Lagrangian Multiplier method applicable for multivariable optimization problems.

b) 
Using Kuhn-Tucker conditions, find the values of ( for which the point x1*=1,x2*=2 will be optimal to the problem 
max Z = 2x1 + (x2  
subject to g1(x1,x2) = x12 + x22 – 5 <= 0

                             g2(x1,x2) = x1 - x2 – 2 <= 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.a)
Explain the canonical form with respect to LPP.           



b)    Solve the following system of equations by using PIVOT operations     

                                     4x1 + 3x2 + x3 = 13      

                                     3x1 + 0x2 + 7x3 = 24
                                      x1 + 2x2 + 3x3 = 14



5.a) 
If all the sources are emptied and all the destinations are filled, show that  (ai=(bj   is a necessary and sufficient condition for the existence of a feasible solution to a transportation problem   







 b) 
Prove that there are only m+n-1 independent equations in a transportation problem, m and n being the no. of origins and destinations and that any one equation can be dropped as the redundant equation                                      

6.
Write down the step wise procedure for implementing quadratic interpolation   method.
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7.
Consider the problem: 


Minimize f(x1, x2)  = (x1 - 1)2 + (x2 - 2)2 


Subject to   2x1 - x2 = 0 

 And 
x1  10

Construct 

[image: image1.wmf]k

f

function according to the interior penalty function approach and complete the minimization of.

8.
Solve the following L.P.P. by dynamic programming approach:

Max 
   Z = 3x1 + 4x2,

Subject to      2x1+ x2 ≤ 40



          2x1+ 5x2 ≤ 180




x1,x2 ≥ 0.

                                                            @&@&@
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1.a)
Differentiate between single variable and multivariable optimization.

b)
Explain the necessary and sufficient conditions for existence of relative optima in case of single variable optimization.

2.a)
Use Lagrange multiplier method to solve 

                       min Z = x12 + x22 + x32

                     subject to x1 + x2 + 3x3 = 2,

                                     5x1 + 2x2 + x3 = 5,

                                        x1, x2, x3 >= 0.

   b) 
State the necessary conditions for existence of relative optima using             Lagrange multiplier method.

3.
A TV manufacturing company has 3 major departments for its manufacture of two methods A and B. Monthly capacities are given as follows:

	
	Per unit time   requirement (hours)

A                       B
	Total machine hrs available in a math

	Department 1
	          4                       2                        
	1600

	Department 2 
	          2.5                    1             
	1200

	Department 3
	          4.5                    1.5
	1600


The marginal profit of A is Rs. 400/-each and that of model B is Rs. 100/-. Assuming that   the company sells any quantity of either product due to favorable market conditions, determine the optimum output for both models for higher possible profit for a math. Use graphical method.
4.
By simplex method maximize Z = 2x1 + 2x2                      

                            subject to  x1 + 2x2  ( 10

                                              x1 + x2  ( 6

                                              x1 – x2 ( 2

                                              x1 – 2x2 ( 1

                                               x1, x2 ( 0
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5.a)
Describe a method to obtain an initial feasible for a transportation problem by  

            (a)  Least cost method                                  





            (b)  Vogel’s approximation method            





          Compare both the values and comment         
6.
Show that the function    f(x)=x2 ,    0≤x≤1,    f(x)=2-x,    1≤x≤2, is unimodel in (0,2).Use the Fibonacci method to find its maximal point with in an interval of uncertainty 0.1.

7. 
Construct the 
[image: image3.wmf]k
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function according to the exterior penalty function approach and complete the minimization of 
[image: image4.wmf]k

f

for the following problem. 


Minimize
 f(x) = (x – 1)2


Subject to 
g1(x) = 2 –  x 0, 

g2(x) = x – 4 0

8.
Solve the following L.P.P. by dynamic programming approach:

Max 
Z= 8x1 + 7x2,

Subject to  2x1+ x2 ≤ 8



      5x1+ 2x2 ≤ 15



       x1,x2 ≥ 0.
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1.a)
Find the Maxima and minima if any, of F(x) =   4x3-18x2 + 27x - 7.

b)
State and prove the necessary conditions for existence of relative optima in case of single variable optimization.

2.a)
Discuss Hessain Matrix concept for deciding the sufficient condition in case of Multivariable optimization with equality constraints.

   b) 
Solve the non-linear problem optimize z = 4x12 + 2x22 + x32 - 4x1x2

             subject to the constraints x1 + x2 + x3 = 15,

     2x1 - x2 + 2x3 = 20 and x1, x2, x3 >= 0.

3.a)
A firm plans to purchase at least 200 quintals of scrap containing high quality metal X and low quality metal Y. It indicates that the scrap to be purchased must contain at least 100 quintal of X-metal and not more than 35 quintals of Y-metal. The firm can purchase the scrap from the suppliers (A and B) in unlimited quantities. The percentage of X and Y metals in terms of weight in the scraps suppliers by A and B is given below:

	Metals
	Suppliers ‘A’
	Suppliers ‘B’

	X
	25%
	75%

	Y
	10%
	20%


The price of A’s scrap is Rs. 200/- per quintal and that of B’s is Rs. 400/- per quintal. Formulate this problem as (p model and solve it to determine the quantities that the firm should buy from the two suppliers so as to minimize total purchase cost.
Use graphical method.

4.
Show that the following LPP has unbounded solution                            

                       maximize Z = 3x1+ 2x2
                            subject to   x1- x2 ( 1

                                               3x1-2x2 ( 6

                                                x1, x2 ( 0
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5.a) 
With the help of an example discuss unbalanced transportation problem       
b)     Solve the following transportation problem                                        





                                  Availability

	30
	20
	10
	800

	5
	15
	25
	500


                       Requirement        300     300   400 

6.
Given   f(x) = 3x1-4x2+5x3+7x12+10x22+7x32-4x1x2+2x1x3-4x2x3     and 

S1=[2 3 1]’. DetermineS2, S3 conjugate to s1 with respect to H of  f(x).

Assume
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X0=[1  0  0]’ and  Y0=[0  1  0]’.

7.  
Plot the contours of the 
[image: image6.wmf]k

f

 function using the quadratic extended interior penalty function method for the following problem: 



Minimize
 f(x) = (x - 1)2


Subject to 
g1(x) = 2 - x   0, 

g2(x) = x - 4  0

8.
Solve the following L.P.P. by dynamic programming approach:


Max 

Z= 4x1 + 14x2,

Subject to 
     2x1+7x2 ≤ 21




     7x1+ 2x2 ≤ 21




      x1,x2 ≥ 0.
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1.a)
Derive optimization and discuss its scope. Also explain how different terms are used in the optimization problem.

   b)
Find the maxima and minima, if any of 



f(x) = 4x3 – 18x2 + 27x + - 7

2.a)
State and explain the necessary and sufficient conditions for existence of relative optima in case of multivariable optimization with constraints.

b)
Find the dimensions of a rectangular parallelepiped with largest volume whose sides are parallel to the coordinate planes, to be inscribed in the ellipsoid.

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 maximize Z = 3x1-x2                                     

                          subject to 2x1 + x2 ( 2 
                                            x1+ 3x2 ( 3

                                                     x2 ( 4

                                                     x1 ( 0


5.a)
Explain the cases of getting  degeneracy in a transportation problem        

b) 
Compare simplex method with transportation problem. Mention some of the   application of each.                         
6.
Prove that Successive directions generated in the variable method are 

A-conjugate.

7.
Construct the 
[image: image7.wmf]k
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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.
Solve the following L.P.P. by dynamic programming approach:

Max Z= 2x1 + 5x2,

Subject to 
2x1+x2 ≤ 430




2x2 ≤ 460




x1,x2 ≥ 0.                                                   
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