Code No:311303








III B.Tech., I-Semester Regular Examinations, November-2003

 OPERATIONS RESEARCH 

(Electronics Control Engineering)

Time: 3hours







Max.Marks:80

Answer any FIVE questions

All questions carry equal marks





                ----

1.a)
Discuss the advantages and limitations of OR models.

   b)
Solve the problem graphically


Maximize   Z = 4x + 6y


Subject to x
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2.
Solve the following Transportation problem whose profit matrix availabilities and requirements at each plant and requirements at each warehouse are given in the following table.

	  To

From 
	W
	X
	Y
	Z
	Availability

	A

B

C
	5

4

6
	4

8

3
	5

6

4
	7

5

5
	50

40

70

	Demand
	40
	30
	50
	10
	


3.a)
Solve the following traveling salesman problem to minimize total expenditure. The matrix represents the traveling expenditure.

	From/To 
	 1           2            3          4          5

	1
	-
	6
	12
	6
	4

	2
	6
	-
	10
	5
	4

	3
	8
	7
	-
	11
	3

	4
	5
	4
	11
	-
	5

	5
	5
	2
	7
	6
	-


b) Give Johnson’s procedure for determining an optimal sequence for processing n jobs on three machines.
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4. 
A decision has to be made for group replacement versus individual replacement policy for 500 fluorescent tubes of a particular make in the university campus. Failure rate for the tubes were recorded as under:

     
 End of month

1
2
3
4
5
6

 Prob. Of failure
0.11
0.30
0.25
0.20
0.10
0.04

 Cost of replacing an individual tube is Rs.55 and  when replaced as group it is   Rs.35. Find out whether group replacement policy is economical or not. If economical at the end of which month should the tubes be replaced as a group?

5.a)
In a certain game, player ‘A’ has three possible choices L,M and N.While player B has two possible choices P and Q.Payments are to be made according to the choices made.

	Choices
	payment

	L,P
	A pays B Rs.3

	L,Q
	B pays A Rs.3

	M,P
	A pays B Rs.2

	M,Q
	B pays A Rs.4

	N,P
	B pays A Rs.2

	N,Q
	B pays A Rs.3


What are the best strategies for the players A and B in this game? What is the value of the game for A and B?


   b)
Write a note on ‘value of the game ‘ and ‘zero sum game’



6.
A repair shop attended by a single mechanic has an average of five customers a hour who bring mixer-grinder for repair. The mechanic inspects them  right way or otherwise render a diagnosis. This takes the mechanics five minutes, on the average. Arrivals are Poison and service time has the exponential distribution. Determine (a) the proportion of time during which the shop is empty.  (b) the probability of finding at least one customer in a shop (c) the average number of customers in the system (d) the average time spent, including service.

7.a)
What is an inventory?  What are the various types of inventory carried by a   production organization?  Explain them briefly.  





  b)
XYZ Co. has estimated that 3000 components will be required for a product line during the next year.  It costs Rs 20 to carry one component in inventories for one year.  The cost of placing the order works out at Rs. 40.  if the cost per item is Rs. 5. What is the optimum order quantity, time between the orders, and number of orders per year?  



8.
Solve the following linear programming problem using dynamic programming techniques.


Maximize Z = 30x1 + 15x2

Subjected to 6x1 + 8x2 ( 180;    15x2 ( 210;
x1, x2 ( 0
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1.a)
Give any four examples of management problems solved through OR.

   b)
”If a linear programming has an optimal solution then its dual too has an optimal solution” Discuss.

2.
Solve the transportation problem.

Destination



	
	D1
	D2
	D3
	D4
	D5
	D6

	Availability

	O1
O2
O3
O4
	9

     7

     6

     6


	12

3

5

8


	9

7

9

11


	6

7

11

12


	9

5

3

2


	10       

5

11

10
	5

6

2

9

	
	 4
	4
	6
	2
	4
	2



Origin


                                                                             

           Demand

3.a)
What is a sequencing problem? 







   b)
Distinguish between “ Sequencing” and “ Scheduling”
 



   c)
A machine  operator has to perform three operations turning, threading and 
knurling on different jobs. The time required to perform  these operations ( in 
minutes) for each job is known. Determine the order in which the jobs should be 
processed in order to minimise the total time required to work out all the jobs. 
Also find the minimum elapsed time.

	Jobs

Machine
	1
	2
	3
	4
	5
	6

	I

II

III
	3

8

13
	12

6

14
	5

4

9
	2

6

12
	9

3

8
	11

1

13
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4. 
There are 1000 bulbs in the system. Survival rate is given below      

      
Week


   
0
 1
 2
 3
4
    
Bulbs in operation       
1000
850
500
200
00

        
at the end of the week 

 

The group replacement of 100 bulbs costs Rs.1000 and individual replacement is Rs.20 per bulb. Suggest suitable replacement policy.



5.a)
For the following pay-off matrix, find the optimal strategies and the value of

    
 the game. Use algebraic method.




       B




1       2        3




       1   40    50     -70



       A
       2   10    25     -10




       3  100   30      60

   b)
Explain clearly optimal strategy and pure strategy.




6.
Jobs arrival at a workstation in a manufacturing plant is in a poisson fashion at an average rate of five per hour. The time to machine one job is an exponential distribution with a mean time of 20 minutes. What is the expected time a job has to wait at the workstation ? What will be the average number of jobs waiting at the workstation at any time ? What is the probability that there will be more than four jobs?

7.a) 
What is inventory management?  Briefly explain the major decisions concerning inventory.  










b) 
A motor manufacturing co. purchases 18,000 items of certain motor part for its annual requirements, ordering one-month usage at a time. Each spare costs Rs 20. the ordering cost per order is Rs 15 and carrying charges are 15% of the unit item cost per year. Make a more economical purchasing policy.  What is the savings by the new purchasing policy? 








8.
Consider a cable of length k units.  The objective is to subdivide this cable into n parts each having a length pi where I varies from 1 to n such that the product of the lengths of the parts is maximized.  A mathematical model for the above situation is presented below.


Maximize Z = p1p2p3 …. pi …..pn

Subjected to p1 + p2 + p3 + …… + pi +……pn = k



        Pi > 0, i = 1, 2, 3, ….n.

    
Solve the problem using dynamic programming technique.
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1.a)
Show on a graph the following:

i. Multiple optimum solution.

ii. Redundant constraint.









     b)
Solve the following LPP graphically:

   
Maximize Z = 0.75 x1 + x2
   
Subject to:      x1 + x2 ( 5

                 

x1 – x2 ( 0

           


-0.5x1 + x2 ( 1

          


x1 + 1.5 x2 ( 3

                

x1, x2 ( 0     


2. Solve the following transportation problem.
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3.a)
What is the objective of a sequencing algorithm?






   b)
State any two assumption made while dealing with sequencing problems.


   c)
Five jobs A, B, C, D and E are to be made on 3 machines F1, F2 and F3 in that 


Order. The time required for each job ( in min) is given below.

Jobs

	
	A
	B
	C
	D
	E

	F1
F2

F3
	20

7

27
	27

9

31
	31

6

16
	15

12

11
	14

14

12



i)
Determine the optimal sequence

ii)
Also find waiting time of each job and idle time of each machines during elapsed time.
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4. 
The following mortality has been observed for a certain type of IC’s used in a digital computer :

      
week


1
2
3
4
5

       
percent failing by 
10
25
50
80
100

         
the end of week

Group replacement of IC’s costs Rs.0.30 per transistor, where as individual replacement costs Rs.1.25. What is the best interval between group replacements? At what group replacement price per transistor would a policy of strictly individual replacement become preferable to the adopted policy

5.a)
what is game theory? List out the various approaches in solving for strategies and game values.








    b)
Consider the game

B

	
	1
	2
	3

	1
	5
	50
	50

	2
	1
	1
	0.1

	3
	10
	1
	10













A

Verify that the strategies (1/6,0,5/6) for player A and (49/54,5/54,0) for B are optimal and find the value of the game.



           
6.
Health-care hospital is studying the proposal to reorganize its emergency service facility.  The present arrival rate at the  emergency service is 1 call every 18 minutes and the service rate is  1 call every 12 minutes.  Current cost of service is Rs. 400/- per hour.  Each delay in service is Rs. 200/-.  If the proposal is accepted the service rate will become 1 call every 5 minutes. Can the reorganization be justified on a strictly cost basis if the proposal increases the cost of the service by 60%.

7.a)
Explain in detail what constitutes ordering cost and carrying cost. With help of graph, show how they behave with increase in order quantity. 



b) 
A dealer supplies the following information with regards to a product is dealing with:

Annual demand:


10,000 units

Ordering cost:



Rs 10 per order

Inventory carrying cost:

20% of the unit value of the item

Price per unit:



Rs 20 


Determine economic order quantity.
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	Si
	0
	1
	2
	3

	F1
	0
	2
	4
	6

	F2
	0
	1
	5
	6

	F3
	0
	3
	5
	6


8. 
Maximize hydroelectric power P(s) = (S1, S2, S3) produced by building dams on three different river basins where P(s) = f1(S1)+ f2(S2) + f3(S3) and fi(Si) is the power generated from the ith basin by investing rupees Si. The total budgetary provision is S1+S2+S3 ≤ 3. The function f1, f2 and f3 are given in the following table. Integer solution of the problem is required. 
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1.a)
Write an essay on the scope and methodology of Operations research.
 


b)
Old hens can be bought at Rs.2/- each and young ones at Rs.5/- each.  The old hens lay 3 eggs per week and the young ones pay 5 eggs per week, each egg being worth 30 paise.  A hen costs Rs.1 per week to feed.  Vinod has only Rs 80/- to spend for hens. How many of each kind should Vinod buy to give a profit of more than Rs 6 per week, assuming that Vinod cannot house more than 20 hens. 
Solve the linear programming problem graphically.




2.
A Company has 4 warehouses and 6 stores, the cost of shipping one unit from wareshouse i to store j is cij. 


7
10
7
4
7
8







5
1
5
5
3
3




If c = (cij) =

4
3
7
9
1
9







4
6
9
0 
0          8

and the requirements of the six stores are 40,40,60,20,40,20 and  quantities at the warehouse are 50,60,20,90. Find the minimum cost solution.

3.a)
Give three different practical application of sequencing algorithm 

       

b) Suppose several types of furniture must pass through three pre finishing stages in the same order. Because of the size and complexity of each type of furniture the processing time at each stage varies considerably


	         Stage   
Type
Chair
	Stage  1
7
	Stage   2
2
	Stage   3
5

	Desk
	10
	3
	8

	Lamp
	6
	4
	4

	Table
	7
	3
	2

	Coffee Table
	8
	5
	2


(Contd..2)
Code No:311303



-2-



Set No:4



i)
Determine an optimal sequence.

ii) What is the total elapsed time for an optimal sequence.?

iii) What is the total idle time at stages 1, 2 and 3 ?


4. 
A large computer has 2000 components of identical in nature which are subjected to failure as per the probability distribution given below:


week end


1
2
3
4
5

    
 probability of failure

0.10
0.25
0.50
0.80
1.00

If the cost of individual replacement per unit is Rs.3 and for group replacement per unit is Re.1,assess which of the replacement would be economical and when?







5.a)
Determine which of the following two person zero sum games are strictly determinable and fair. Give optimum strategies for each player in the case of strictly determinable games:




player B


     B
	5
	0

	0
	2

	0
	2

	-1
	4


       i)      player A
ii)
A

b)
Determine the range of values of P and Q that will make the pay-off element a22 a saddle point for the game whose pay-off matrix (aij) is given below





  Player B

	2
	4
	5

	10
	7
	q

	4
	p
	8




Player A


6.
A telephone company is planning to install telephone booths in a new airport. It has established the policy that a person should not have to wait more than 10 percent of the times he/she tries to use a phone. The demand for use is estimated to be poisson with an average of 36 per hour.  The average phone call has an exponential distribution with  a mean time of 6 minutes. How many phone booths should be installed.

7.a)
What is lead-time? What activities occur during lead-time?  



b)
 An item is produced at a rate of 100 units per day. The demand occurs at the rate of 60 units per day.  If the set up cost is Rs. 100 per set up, holding cost is Re. 0.02 per unit per day.  Find the economic batch size per run and total cost per annum. 
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8.
A truck can carry a total of 10 tonnes of product. These types of product are available for shipment. Their weights and values are tabulated. Assuming that at least one of each type must be shipped, Determine the loading which will maximize the total value.

	Type
	Value(Rs.)
	Weight (Tonnes)

	A
	20
	1

	B
	50
	2

	C
	60
	2
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