Code No: NR/RR-311303


     III B.Tech I-Semester Regular Examinations, November-2004

OPERATIONS RESEARCH

 (Electronics and Control Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks
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1.
Briefly explain where these models are helpful in solving real world problems:

 
a) 
Waiting Line Model.


b) 
Game Theory.

      
c) 
Replacement Model.


d) 
Sequencing Mode.


2.
An aviation fuel manufacturer sells two types of fuel i.e. Fuel A and Fuel; B. Type A fuel is 25% of grade 1 gasoline, 25% of grade 2 gasoline and 50% of grade 3 gasoline. Type B fuel is 50% of grade 2 gasoline and 50% of grade 3 gasoline. Available for production are 500 litres per hour of gasoline of grade      1 and 200 liters per hour of grade 2 and 3 each. Costs are 60 paise per liter for grade 1, 120 paise per litre for grade 2 and 100 paise per litre for grade 3. Type A can be sold at Rs. 7.50 per litre while type B sells at Rs.9/- per litre. 


a)
How much of each fuel should be made for maximizing the profit?

            b)
Write the duel of the above problem and solve it and interpet the value.

3.
Find the sequence that will minimize the total time required to complete the following tasks on two machines M1 and M2, in the order M2 M1.

	Task
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Machine M1
	6
	8
	7
	9
	3
	4
	3
	8
	11

	Machine M2
	2
	5
	4
	8
	6
	9
	7
	5
	4


4.
A hand grinding machine (Type A) costs Rs 9500. Annual operating costs are Rs 220 for the first year and it increases by Rs.1900 every year. Find the optimal age at which the hand-grinding machine of type A is to be replaced. Assume that the machines have no resale value and future costs are not discounted. Another hand grinding machine (type B) costs Rs.10, 500/-. Annual operating costs are Rs 410/- for the first year and it increases by Rs. 820 every year. You have one hand-grinding machine of type A, which is one year old. Should you replace it with hand grinding machine of type B and if so when?

5. a) 
List the different strategies and  explain them briefly.


b) 
Two players A and B match points .If the points match, then A wins one unit of value, if the points do not match, then B wins one unit of value. Determine optimum strategies for the players and the value of the game.  

6. a) 
What are the application of queuing theory?






    b) 
Describe the advantage of queuing theory to business executive with a view to    
persuade him to make use of the same. 
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7. 
A certain item has an annual demand of 2000 units. The cost of placing an order is Rs. 400 & the annual carrying cost is Rs. 10/unit. The costs of stocks are estimated to average Rs. 10. The demand during lead time tends to be randomly distributed through out the year. So that a poisson distribution may be assumed. These are 250 working days/year and  lead time is  5 working days.


Demand during lead time:     70   
  75     
 80     
85    
90    
95       100


Probability

     :  0.02 
0.14 
0.23 
0.24 
0.21 
0.12    0.04


Determine the optimal order quantity and re order level.


8. a)
Define the following terms in dynamic programming

(i)  Decision variable
(ii) Optimal return  (iii) State information function.


    b)
Fine the minimum value of 
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1. a) 
Give a brief account of the methods used in model formulation. 



    b) 
Explain the meaning and nature of Operations Research. 



2. a)
A furniture company manufactures four desk models. Each desk is fist constructed in carpentry shop and is next sent to the finishing shop where it is varnished, waxed and polished.  The number of labor hours in each shop and the profit contribution are given below:

Desk model:



A
B
C
D

Man-hours required in:

(i) Carpentry shop


4
9
7
10

(ii) Finishing Shop


1
1
3
40

Profit per piece in Rupees.

12
20
18
40

Because of limitations in capacity of the plant, no more than 6000 man-hours can be expected in the carpentry shop per month and 4000 man-hours is the existing monthly capacity in the finishing shop. Assuming raw material availability and adequate demand of the products the company wants to determine the quantities to make of each type of product, which will maximize the overall profit. Solve the problem for optimum product mix.



     b) 
What is dual problem? What are its characteristics?






3.
Five jobs are required to be machined on three machines A, B and C, in the order BAC.  The processing durations of the jobs on different machines are as under:

	Job
	1
	2
	3
	4
	5

	Machine A
	3
	5
	1
	2
	4

	Machine B
	4
	8
	7
	5
	3

	Machine C
	10
	9
	5
	6
	7



Find the optimal sequence to complete the jobs in minimum time.
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4.
A decorative series lamp set circuit contains 1000 bulbs , all of which must be in working condition. The mortality rates have been observed for a certain type of light bulbs:

      
End of week        : 
   1
  2
  3
  4
  5
    6

 
Probability of

 
failure during week    :          0.10    0.15      0.25     0.35     0.12     0.03  

If a bulb fails in service, it costs Rs.3.50 to replace; but if all the bulbs are replaced at a time it costs Rs.1.20 each, find optimum group replacement policy. 

5. 
Two children play the following game named “scissors, paper, stone”. Both players simultaneously call one of the three- scissors, paper or stone. Scissors beat paper (as scissors cuts papers)., paper beats stone (as stone can wrapped in paper) and stone beats scissors(as stone can blunt scissors). There is a tie if both call the same thing if there is one point for win, Zero for the tie and -1 for the loss, form the payoff matrix of the game and solve it and give the optimal strategies of the players and the value of the game.


6. a) 
Explain balking, reneging collnsion and jockeying write Question Theory.


    b) 
Write a Note on “Kendalls Notation” 


7.
A stockiest has to supply 400 units of a product every week to his customer. He gets the product at Rs. 50/ unit from the manufacturers. The cost of ordering and transportation from the manufacturer is Rs. 7.5 / year of the cost of the product.


i) What is economic lot size.


ii) How long would it take to produce economic lot size?


iii) What is the optimum cost / week.


8. a)
Discuss the important characteristics of dynamic programming technique.

    b)
Find the maximum value of 
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1. 
Explain the following with examples and give their applicability to solve real world problems.  Give their advantages and disadvantages. 

        
a) Iconic models.         b) Analogue models.             c) Symbolic Models.      

2. a) 
Explain the use of artificial variable and its use in linear programming. 


b) 
An animal feed company must produce 200 Kg of a mixture containing of ingredients A and B respectively. Ingredient A Costs Rs. 3/- per Kg. And B costs Rs. 8/- per Kg. No more than 80 Kg of A can be used and at least 60 Kg of B must be used. Find how much of each ingredients should be used if the company wants to minimize cost. 


3.
Solve the following sequencing problems:






Processing times in hours

	 Job /Machine
	M1
	M2
	M3
	M4

	A
	13
	7
	8
	14

	B
	12
	8
	6
	19

	C
	9
	5
	7
	15

	D
	8
	6
	5
	15


4.
Determine the cost of individual replacement policy of an installation of 250 light bulbs, if the cost of replacing an individual bulb is Rs.3.75.The following probability of failure is given.

            week: 
  

0
 1
 2         3
  4
  

  
Probability     :            0       0.2        0.3      0.4        0.1

Determine the optimal group replacement period if the group replacement cost is Rs .0.95 per bulb. At what group replacement price per bulb will a policy of strictly individual replacement become preferable to the adopted policy? 


5.
Two players A and B play the following game. A has a bag containing three coins, one worth 1 unit, one 3 units and the rest worth 6 units. A takes one coin from the bag and before it is exposed, B guesses what it is? If B guesses rightly, he takes the coin, if he is wrong, he gives to A a coin of the same worth. Find the best sorting and value of the game.
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6.
A repair man is to be hired to repair machines that breakdown, following a division process with an average rate of 4/hr one cost of non productive machines is for 9/hr.  The company has the option of crossing gitter a fast or slow repairmen.  The fast repairmen charges Rs. 6/hr and will repair at an average rate3 of 7 /hr. The slow repairmen charges Rs. 3/hr will repair at an average rate of 5/hr which repairmen should be hired? Assume 8hrswork/shift.



7.
A product is sold at the rate of 500 pieces / day and is manufactured at the rate of 5000 piece / day . Set up costs of the machines are Rs. 1200 & storage costs are 0.0025 / piece / day. Labour charges are Rs. 300/- and overhead costs are 3.50/- , material cost are Rs. 2.00 / piece. If the interest charges are 5% Find

a)
The minimum cost batch size & 

b)
The length of the production run. Assume 300 working days / year.

8. a)
Discuss the applications of dynamic programming technique.

    b)
Find the maximum value of 
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1. a)
Operations Research is the art of giving bad answers to problems where otherwise      
worse answers are given   - Explain with examples. 


b)
Explain why the subject is named as OPERATIONS RESEARCH and not as Scientific methods. 


2.
A transistor radio company manufactures four models of transistors A, B, C and D, which have a profit contribution of Rs.8/-, Rs.15/- and Rs. 25/- on models A, B, and C respectively, and a loss of Re.1/- on model D. Each type of radio requires a certain amount of time for the manufacturing of components for assembling and for packing.  Specially a dozen units of model A require one hour of manufacturing, two hours of assembling and one hour of packing. Corresponding figures for a dozen units of model B are 2, 1, and 2 and for a dozen units of C are 3, 5, and 1, while a dozen units of model D require 1 hour of packing only. During the forthcoming week, the company will be able to make available 15 hours of manufacturing, 20 hours of assembling and 10 hours of packing time. Obtain optimum production schedule for the company. Use simplex method.

3.
Find sequence of production as to minimize set up cost per cycle of  the matrix (set up cost);



A1
A2
A3
A4
A5


A1
(
2
5
7
1


A2
6
(
3
8
2


A3
8
7
(
4
7


A4
12
4
6
(
5


A5
1
3
2
8
(
4.
A grinding machine costs Rs.10000/- when new. The operating costs are Rs.500/-per year for first 5 years, in the sixth and following years the operating costs are increases by Rs.100/- per year. Assuming a 10% discount rate of money per year, find the optimum length of time to hold the machine before we replace it.  


5.
A and B play a game in which each has three coins 5 paise,10 paise and 20 paise, each selects a coin without the knowledge of other’s choice. If the sum of coins is an odd amount, A wins B’s coin, if the sum is even B wins A’s coin. Find the best strategies for each player and the value of the game.
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6. a)
A postal clerk can service a customer in 3 minutes, the service time being experimentally distributed.  The inter-arrival time of instruments is also experimentally distributed with an average of 12 minutes during early morning slack period and an average of 5 minutes during afternoon peak period. Assume the average queue length and expected waiting time in the queue during the two periods. 


    b) 
List out the main characteristic of queuing system 


7. 
What are the assumptions made in the simple EOQ  formula? 

Consider a shop which produces 3 items. The items are produced in lots. The demand rates for each item is constant & can be assumed to be deterministic. No back orders are to be allowed. The data for the items are given below.

	ITEMS
	1
	2
	3

	Holding Cost ( Rs. )
	20
	20
	20

	Set up Cost ( Rs )
	50
	40
	60

	Cost permit ( Rs )
	6
	7
	5

	Yearly Demand Rate
	10,000
	12,000
	7,500


Determine approximate economic order quantities when the total value of average inventory levels of the items is Rs. 1000/-


8. a)
What is dynamic programming?  What kind of problems can be solved by dynamic programming technique?

    b)
Use method of dynamic programming to minimize 
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