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II B.Tech. I-Semester Supplementary Examinations, November-2004

OPTIMIZATION TECHNIQUES 

(Electrical and Electronics Engineering)

Time: 3 hours






    Max Marks: 70

Answer Any FIVE questions

All Questions carry equal marks

- - -

1.a)
Give a brief note on:

i) Constraint surface.

ii) Objective function and

iii) Objective function surfaces.

b)
A manufacturing firm produces two products A and B using two limited resources. The maximum amount of resource 1 available per week is 1000 and the maximum amount of resource 2 is 250. The production of one unit of A requires 1 unit of resource 1 and 0.2 unit of resource 2 and the production of one unit of B requires 0.5 unit of resource 1 and 0.5 unit of resource 2. The unit cost of resource 1 is             (0.375 – 0.00005 u1) where u1 is the number of units of resource 1 used. The unit cost of resource 2 is (0.75 – 0.0001 u2) where u2 is the number of units of resource 2 used. The selling prices of one unit of A and B can be taken as

PA = 2.00 – 0.0005 xA – 0.00015 xB
PB =   3.5 – 0.0002 xA –   0.0015 xB 

Where xA and xB are the number of units sold for products A and B respectively. Assuming that the firm is able to sell all units that it manufactures, formulate the problem of maximizing the profit over a week.

2.a)
Explain what is multivariable optimization without constraints.

b)
A d-e- generator has an internal resistance of R ohms and develops an open circuit voltage of V volts. Find the value of the load resistance r for which the power delivered by the generator will be maximum.


Electric generator with load
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3.
Minimize 
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subject to x1 + x2 + 2x3 = 3 by (a) direct substitution (b) constrained variation and    (c) Lagrange Multiplier Method.

4.
Minimize f(x1 , x2) = (x1 – 1)2 + (x2 – 5)2


subject to       
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by (a) graphical method and (b) Kuhn-Tucker conditions.
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5.a)
Explain how the general linear programming problem can be stated in scalar form and also in matrix form. What are the characteristics of linear programming problems.

   b)
Consider the problem of maximizing.


F = 2x1 – x2 + 5x3 subject to the constraints 


      x1 – 2x2 + x3 <<8


     3x1 – 2x2 >> ( 18


     2x1 + x2 – 2x3 << 4



x3 >> 0


State this linear programming problem in standard form.

6.a)
Define and explain the following:

i) Point in n-dimensional space.

ii) Line segment in n- dimensions (L)

iii) Hyper plane.

   b)
Solve the following system of equations by using pivot operations.



4x1 + 3x2 +   x3 = 13



3x1 + 0x2 + 7x3 = 24



  x1 + 2x2 + 3x3 = 14

7.a)
Write the steps involved in applying North west corner Rule and Least Cost Method.

   b)
A firm has 4 factories which produce 8,7 9 and 4 units respectively of a product. The firm owns three stores which sells this product. The requirements of three stores are 10,10 and 8 units respectively. The unit transportation cost is given below in the table.

	Factory
	    Store

A      B     C

	P
	10     9      8

	Q
	10     7     10

	R
	11     9      7

	S
	12    14    10


Find the transportation schedule which minimizes the distribution cost.

8.
A truck can carry a load of 10 tonnes of a product, there are three types of products to be transported by the truck. The weights and profits are as tabulated below. With the condition that at least one of each type must be transported, determine the loading which will maximize the total profit.

	Type
	Profit (Rs)
	Weight tonnes

	A
	20
	1

	B
	50
	2

	C
	60
	2
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