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   Max. Marks: 80

Answer any FIVE questions

                        All questions carry equal marks

           - - -

1.a)
State and explain the various ways of classification of optimization problems.

b) Find the extreme points of the function f(x1, x2) = x13 + x23  + 2x12 + 4 x22 + 6.

2.a)
Determine whether the following quadratic form is negative definite:-


Q = -x12 – 3x22 – 11x32 + 2x1x2 – 4x2x3 – 2x3x1.

b) Define the following terms: (i) objective function surfaces  (ii) constraint surface  (iii) bound points.

3.a)
Maximize  f= 8x1 + 4x2 + x1x2 – x12 – x22     subject to  

2x1 + 3x2 ( 24;  -5x1 + 12x2 ( 24; x2 ( 5 by applying Kuhn-Tucker condition.

b) Explain the Lagrange multiplier method of optimization of a problem involving a single equality constraint.

4.a)
What are the basic steps involved in the solution of a transportation problem by north-west corner rule.

b) Give the steps involved in the solution of transportation problem using vogel’s approximation method.

5.a)
What are the limitations  of Fibonacci method of one dimensional minimization.

b) Maximize
x     

    f(x)  =        ---   for x ( z



           2



        -x+3 for x>z  in the interval (0, 3) by Fibonacci method using N=6.

6.
Reduce the system of equations


2x1 + 3x2 – 2x3 – 7 x 4 = 2; x1 + x2 – x3 + 3 x 4 =12;  x1 – x2 + x3 + 5 x 4 =8


into a canonical system with  x1, x2 and x3 as basic variables.

7.
Explain Powell’s method corresponding to unconstrained optimial solution with the help of a flow chart.  Using quadratic interpolation method of one-dimensional minimization.

8.a)
State the principle of optimality defined by Bellman.

b) Maximize f(x1, x2) = 50 x1 + 100 x2 subject to 10 x1 + 5x2 ( 2500; 

4 x 1 + 10 x 2 ( 2000; x1 + 1.5 x2 ( 450 and x1( 0, x2 ( 0.
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1.a)
Explain the terms ‘design vector’, ‘design constraints’ and ‘constraint surface’.

b) Explain the formulation of any engineering problem.  Include objective function and constraints.

2.a)
State the necessary and sufficient conditions for the relative minimum of a function of a single variable.

   b)
Find the minima and maxima (if any) of             X4





           f(x) =
-------------








(X-3)3 (X-1)

3.a)
State and explain the Kuhn-Tucker conditions.

b) Solve using the above (Kuhn-Tucker conditions).  Minimize 

f(x1, x2) = (x1-1)2 + (x2-5)2  subject to –x12 + x2  ( 4;  -(x1-2)2 + x2  ( 3

4.
Maximize  Z = 4x1 + 5x2 + 9x3 + 11 x4  subject to x1 + x2 + x3 + x4  ( 15;  

7x1 + 5x2 + 3x3 + 2x4  ( 120; 3x1 + 5x2 + 10x3 + 15x4  ( 100 and xi ( 0, I=1,2,3,4.  Use Simplex Method.

5.
A company has factories at A, B, C and warehouses D, E, F and G, which receive material from the three factories at 160, 150 and 130 units respectively.  Monthly warehouse requirements are 80, 90, 110 and 160 units respectively.  Unit shipment costs in Rs are given in the table.  Determine the optimum distribution for this company to minimize shipping costs.  Obtain the basic feasible solution and improve the solution for optimality. (use Vogel’s approximation method).







         Ware-houses

	
	D
	E
	F
	G
	Availability

	A
	42
	48
	38
	37
	160

	B
	40
	49
	52
	51
	150

	C
	39
	38
	40
	43
	130

	Requirements
	80
	90
	110
	160
	440



        Factories

6.a)
State the principle of optimality.

b) Solve the following Linear Programming problem by dynamic programming.  Max Z = 2x1 + 3x2  subject to x1 – x2  ( 1 ;  x1 + x2 ( 3 and x1 ( 0, x2 ( 0.
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7.a)
Explain the Fibaracci method of minimization.  What are the limitations of this method.

  b)
Find the value of x in the interval (0, 1) which maximizes the function f(x) = x(1.5-x) to within ± 0.005 by the above method.

8.
Minimize f(x1, x2) =(x1-1)2 + (x2-5)2 subject to –x12+x2 ( 4; -(x1-2)2 + x2 ( 3 by the interior penalty function method.  Assume the starting point as (1, 1).
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1.a)
State the general linear programming problem in the standard form.

b)
Reduce the system of equations to 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.

2.a)
Explain the simplex method of solving linear programming problem.

b) Solve the following transportation problem.

	            S

           O
	      1                                                
	Destinations

         2
	       3              
	       4
	Availability

	           U      

           R      1
	     21
	         16
	      25
	      13
	         11

	           C

           E      2
	     17
	         18
	      14
	      23
	         13

	           S        

                   3
	     32
	         27
	      18
	      41
	         19

	Requirements
	       6
	         10
	      12
	      15
	         43


3.a)
State and explain the necessary and sufficient conditions for the relative minimum of a function of a single variable.

  b)
The efficiency of a screw-Jack is given by                       tan(







n =     ------------------









 tan ((+()



where ( is a constant.  Prove that the efficiency will be maximum at 

                 (                                                           (1-sin()

(+ 450 -  ---      :  and hence show that    nmax =   ----------


    2




       (1+sin()  

4.
Minimize Z = 9-8x1 –6x2-4x3+2x12+2x22+x32+2x1x2+2x1x3 subject to x1+x2+2x3=3 by Lagoange multiplier method.

5.
Solve the following LP problem by dynamic programming Max   Z = 10 x1 + 8x2 subject to 2x1 + x2 ( 25; 3x1 + 2x2 ( 45; x2 ( 10; x1(0, x2(0.

6.a)
Draw the flow chart for the steepest descent method.

b)
Solve the problem using the above method.  Min   Z = 2x12 + x22.  Assume the starting point as (1, 2) (use steepest descent method)
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7.a)
Solve by Fibonacci method:





x/2

x ( 2




f(x)=





-x+3

x > 2

in the interval  [0, 3] by taking N=6.

b)
Solve by Univariate method:  Min Z= x12 – 2x1 + 1 + x22 
 taking starting point as (0, 0)T.

8.
Using interior penalty function method:        

minimize Z= 
1/3 (1+x1)3 + x2   subject to 1-x1 ( 0; x2 ( 0.  Take a suitable starting point.
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1.a)
Explain the terms ‘design vector’, ‘design constraints’ and ‘constraint surface’.

c) Explain the formulation of any engineering problem.  Include objective function and constraints.

2.a)
Determine whether the following quadratic form is negative definite:-


Q = -2x12 – 4x22 – 10x32 + 2x1x2 – x2x3 – 2x3x1.

            Define the following terms: (i) objective function surfaces  (ii) constraint surface  (iii) bound points

3.a)
State and explain the Kuhn-Tucker conditions.

b)     Solve using the above (Kuhn-Tucker conditions).  Minimize 

f(x1, x2) = (x1-2)2 + (x2-4)2  subject to –x12 + x2  ( 5;  -(x1-2)2 + x2  ( 4

4.a) Solve the following transportation problem.

	            S

           O
	      1                                                
	Destinations

         2
	       3              
	       4
	Availability

	           U      

           R      1
	     15
	         10
	      19
	      7
	         10

	           C

           E      2
	     11
	         12
	      8
	    17
	         15

	           S        

                   3
	     26
	         21
	      12
	      35
	         22

	Requirements
	       8
	         9
	      15
	      15
	         


b) What are the basic steps involved in the solution of a transportation problem by Vogel’s Approximation method.

5.
Solve the following LP problem by dynamic programming Max   Z = 8 x1 + 12x2 subject to x1 + 2x2 ( 25; 5x1 + 2x2 ( 45; x2 ( 10; x1(0, x2(0.

6.a)
Draw the flow chart for the steepest descent method.

b)
Solve the problem using the above method.  Min   Z = x12 +3x22.  Assume the starting point as (2,3) (use steepest descent method

7. Explain Powell’s method corresponding to unconstrained optimial solution with the help of a flow chart.  Using quadratic interpolation method of one-dimensional minimization.
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8.a)
What are the limitations  of Fibonacci method of one dimensional minimization.

b)
Solve by Fibonacci method:





x/3

x ( 2




f(x)=





-x+4

x > 2

in the interval  [0, 3] by taking N=6.

***

