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1.a)
Define Operations Research in at least three different ways.

   b)
Solve the following using graphical method


maximize Z= 9x + 10y subject to     11x + 9y   
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2.
Obtain the VAM starting solution for the following transportation problem. And solve it.

	Depots


1

2

3

4
	Customer
	Supply

100

125

70

80

	
	1

18

14

19

8
	2

16

14

15

12
	3

8

8

16

19
	4

11

10

15

11
	

	Demand
	55
	130
	95
	95
	375


3.a)
Write short notes on sequencing decision problem for n jobs on two machines.

b)
Alpha corporation has four plants each of which can manufacture any of the four products. Production costs differ from plant to plant as do sales revenue. From the following data, obtain which product each plant should produce to maximize profit :

	Sales Revenue (Rs. ‘000s)
	 Production Costs (Rs. ‘000 s)

	Plant
	Product

1            2          3           4
	Plant
	Product

1            2         3            4

	A
	50
	68
	49
	62
	A
	49
	60
	45
	61

	B
	60
	70
	51
	74
	B
	55
	63
	45
	69

	C
	55
	67
	53
	70
	C
	52
	62
	49
	68

	D
	58
	65
	54
	69
	D
	55
	64
	48
	66
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4.a) 
Explain briefly the importance of Replacement Analysis.




b) 
What do you mean by “Money value is not counted and counted” in Replacement Analysis?







c) 
The cost of the machine is Rs.6100 and its scrap value is only Rs.100. The maintenance costs are found to be:   

Year

   1
  2
  3
  4
  5
   6
   7
   8

   
Maintenance
 100
250
400
600
900
1250
1600
2000

             cost(Rs.)

   
When should the machine be replaced?

5.a)
Briefly explain

     
(i)pure strategy     
(ii)mixed strategy     
(iii)optimal strategy 



   b)
Find the saddle point, optimum strategies and value of the game in the 
following pay off matrix





Y

	
	A
	B
	C
	D

	I
	-3
	4
	2
	9

	II
	7
	8
	6
	10

	III
	6
	2
	4
	-1



          X
6.a)
Define a waiting line.

b) An average 96 patients per 24 hour day require the service of an emergency clinic. A patient required 10 minutes of active attention and the available facilities can handle only one emergency at a time. It costs the clinic Rs.1000 per patient and that each minute of decrease in this average time would cost Rs.100 per patient treated. How much would have to be budgeted by the clinic to decrease the average size of the queue from  1 1/3 patient to half a patient .

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?  
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8.a)
What are the situations warranting the use of dynamic programming?


	Capital
	Expected   returns   from   Business   proposals

	
	Unit
	A
	B
	C
	D

	
	0
	0
	0
	0
	0

	
	1
	5
	2
	6
	2

	
	2
	6
	4
	7
	3

	
	3
	7
	6
	8
	4

	
	4
	8
	8
	8
	5

	
	5
	8
	9
	8
	6

	
	6
	8
	10
	8
	6


b) 
Six units of capital is available to invest in four business ventures.  The returns from  each unit of investment in all the four ventures are given in the table below.  Find how should the capital be allocated to business proposals in order to maximize profit using dynamic programming.
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1.a)
Discuss the different types of models used in OR.

b)
The ABC company combines factors X and Y to form a product which must weigh 50kgs, At least 20kgs of X and no more than 40 kgs of Y can be used. The cost of  X is Rs.25 per kg. And that of Y is Rs.10 per kg. Use graphical method to find the amounts of factors X and Y which should be used to minimize total cost.

2.
Consider the following transportation problem and find an optimum solution.

Demand Points

	1
	2
	3
	4
	Supply

	2

1

5


	3

0

8


	11

6

15


	7

1

9


	6

1

10

	7
	5
	3
	2
	17



            1



          Source   2        


            3

         Demand 

3.a)
Four salesman are to be assigned to four districts. Estimates of the sales revenue in thousand of Rupees for each salesman are as under:
	Salesman/Districts
	A
	B
	C
	D

	1
	32
	35
	40
	28

	2
	40
	25
	30
	22

	3
	42
	27
	34
	30

	4
	25
	39
	41
	35


b)
Find the sequence that minimizes the total elapsed time required to complete the following jobs.

	Processing Time
	Job

   1            2         3         4            5

	Ai
	2
	5
	4
	3
	2

	Bi
	6
	8
	1
	2
	3
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4.a) 
Explain briefly “how the replacement problems are classified?”


b) 
Fleet of cars have increased their costs as they continue in service due to increased direct operating    cost (gas and oil) and increased maintenance (repairs, tyres, batteries,etc..).The initial cost is Rs.3,50,000 and the trade in value drop as time passes until it reaches a constant value of Rs.40,000.

Given the cost of operating, maintaining and the trade in value, determine the proper length of service before cars should be replaced.




Years of service
     1
                 2
            3

4
      5

Year end trade in 
2,90,000
2,10,000     1,50,000
     1,10,000      40,000

value(Rs.)

   
Annual operating
11,500
     
12,800         13,600
      14,000
 15,000    

 cost(Rs.)

    
Annual maintaining
3000
     
 5000             8000
       12,000
 15,000 

              cost(Rs.)

5.a)
Write a note on:

     
(i)Saddle point     
(ii)value of the game




      

   b)
For the following matrix of pay-offs find saddle point. If there is no saddle      
point .Find the optimal strategies, their frequencies and value of the game.



    
      B
	
	1
	2

	1
	-2
	3

	2
	4
	-1


A
6.a)
Gives a brief description of the various types of queues.

b)   
In a color TV manufacturing plant, a loading unit takes exactly 10 minutes to load two TV sets fat a time into a wagon and again comes back to the position to load another set of TVs. If the arrival of TVs is a Poisson stream at an average of 2 TVs every 20 minutes calculate the average waiting time of 2 TV sets in a stationary state.

7.a)
What are costs that are involved in carrying inventory? Explain them in detail.  

   b)
A small firm producing automobile brake linings estimates the steel requirements for the next year’s production at 6000 Kg.  The cost of carrying steel in inventories works out to Rs 1 per Kg. Per month.  The cost of ordering works out at Rs 100 per order.  If the cost per kg of steel is Rs 100, find out the economic order quantity, the number of orders per year, and total cost incurred by the firm for one year.
8.
State Bellman’s principle of optimality and explain by an illustrative example how it can be used to solve multistage problem with finite number of stages.
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1.
Three food products are available at costs of Rs.10, Rs36 and Rs.24 per unit respectively. They contain 1000, 4000 and 2000 calories per unit respectively and 200, 900 and 500 protein units per unit respectively. Minimum cost diet should contain at least 20,000 calories and 3000 units of protein. Formulate and solve the given problem by LP simplex method.

2.
Solve the following transportation problem.






Destinations

	D1
	D2
	D3
	D4
	D5
	Availability



	9

7

6

6
	12

3

5

8
	9

7

9

11
	6

7

11

2
	9

5

3

2
	5

4

2

9

	4
	4
	6
	2
	4
	20



Origins



O1


O2


O3


O4
    Requirements

3.a)
A Company has 4 machines of which to do 3 jobs. Each job can be assigned to one and only one machine. The cost of each job on each machine is given in the following table;

	Job/Machine
	W          X           Y          Z

	A
	18
	24
	28
	32

	B
	8
	13
	17
	18

	C
	10
	15
	19
	22



What are the job assignments which will minimize the cost?
b)
Following table shows the machine time (in hours) for 4 jobs to be processed on two different machines :

Job

:
1
2
3
4

Machine A
:
3
7
4
5

Machine B
:
6
2
7
3

Find the optimal sequence in which jobs should be processed.
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4.a) 
Equipment A costs Rs.9000. Annual operating costs are Rs.200 for the first year and then increases by Rs.2,000 every year. Determine the best age at which to replace the equipment.
             



           

b) 
Equipment B costs Rs.10,000.Annual operating costs are Rs.400 for the first year and then  increases by Rs.800 every year. Now you have  a equipment of type A which is one year old. Should  you replace it with B,if so when?
5.a)
Consider the following pay-off matrix and determine the optimal strategy.


              
         B

	
	I
	II
	III

	I
	6
	9
	4

	II
	5
	10
	7

	III
	9
	8
	9


                         A




















         
    b)
Write a note on zero-sum games.
6.a)
State some of the important distributions of arrival intervals and service times.

b) In a car gaurage A,  if takes 15 minutes to wash one car. Cars arrive to the gaurage at an average rate of one every 25 minutes and arrival process is Poisson. In Car-gaurage B, it takes 25 minutes to wash one car and cars arrive to this shop at an average rate of one every 45 minutes, the arrival process being Poisson during steady state. Determine (a) at which gaurage you expect the bigger queue. (b) at which gaurage you require more times waiting including the service time.

7.a)
List the various models of inventory management. Explain any one of them in detail.  











  b)
A manufacturer has to supply 10,000 bearings to an automobile manufacturer.  He finds that when he starts a production run, he can produce 25,000 bearings per day.  The cost of holding bearing in stock for one year is 20 paise and set-up cost is Rs 180 per setup.  How frequently should the production run be made to minimize the setup cost and holding cost?  

8.a)
State and explain Richard E.  Bellman principle of optimality in dynamic programming.










   b) 
A manufacturing organization has the requirements of 100, 200, 300, 300 & 200 items for  the ensuing five periods. The procurement cost is Rs.12 per procurement irrespective of the size of the purchase.  The holding cost is Rs.2 per 100 items per period.  The maximum inventory is not to exceed 400 items at any period.  Formulate a dynamic programming problem and find the policy of procurement so as to minimize the total cost.  No inventory is to be left in the last season. Maximum quantity ordered is 600.
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1.a)
Discuss in brief the role of OR model in decision making.

   b)
Solve the following problem using graphical method.


Minimize Z = 5x + 4y


subject to  4x +  y  
[image: image6.wmf]³
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2x + 3 y  
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2.
Solve the transportation problem for minimizing transportation cost.

	           A

Plant

              B

              C
	To
	Supply

	
	1
	2
	3
	4
	

	
	10

9

12
	7

12

6
	5

10

8
	3

2

5
	150

90

240

	Demand
	170
	80
	200
	85
	


3.a)
A team of 5 horses and 5 riders  has entered a jumping show contest. The number of penalty points to be expected when each rider rides any horse shown below:
	Horse/Rider
	   R1        R2         R3         R4         R5

	H1
	5
	3
	4
	7
	1

	H2
	2
	3
	7
	6
	5

	H3
	4
	1
	5
	2
	4

	H4
	6
	8
	1
	2
	3

	H5
	4
	2
	5
	7
	1


How should the horses be allocated to the riders so as to minimize the expected loss of the team?

b) Five jobs each of which must 90 through the two machines in the order BA. Processing times are given in the table below :

Job Number 
:
1
2
3
4
5

Machine  A
:
10
2
18
6
20

Machine B
:
4
12
14
16
8

Determine a sequence for the five jobs that will minimize the total elapsed time.

Contd…2
Code No: 410301



-2-



     Set No.4

4.a) 
Running cost and resale value of a small machine whose purchase price is Rs.6000 are given   below

    
  Year


1
2
3
4
5
6
7


   
Running cost(Rs.)
1000
1200
1400
1800
2300
2800
3400

   
Resale value(Rs.)
3000
1500
750
375
200
200
200

   
Determine at what age replacement is due?




               b) 
Let the owner has three of above type  machines, two of  which are two years  old.
Now he is considering a new type of equipment with 50% more capacity than one of the old ones at a unit price of Rs.8000 with the running costs and resale price as follows:   

   
Year


1
2
3
4
5
6
7
8

  
Running cost(Rs.)    1200    1500    1800    2000    3100    4000    5000    6100

  
Resale price(Rs.)      4000    2000    1000     500      300      300      300      300

Assuming the loss of flexibility due to fewer machines is of no importance and that he will continue  to have sufficient work for three of the old machine, what should his policy be?
5.a)
For the following pay-off matrix, determine the best strategies and the value       of the game
                  Y



	
	j
	k
	l

	p
	60
	50
	40

	q
	70
	70
	40

	r
	80
	60
	75




X

   b)
Briefly explain the limitations of game theory.

6.
Two repairpersons are attending five machines in a workshop. Each machine breaks down according to a Poisson distribution with mean three per hour. The repair time per machine is exponential with mean 15 minutes (a) find the probability (i) that the two repairpersons are idle  (ii) that one repairperson is idle  (b) What is the expected number of idle machines not being serviced ?

7.a)

Describe the basic characteristics of an inventory system. 




b)
A firm producing transistor radios has estimated that it will require 12,000 transistors component for the next years production.  The cost of carrying inventory is estimated at 25% of the value of the inventory per year.  There are two sources of supply: German firm and Japanese firm.  The cost, insurance, and freight (CIF) price per component from German firm works out at Rs 12 and from Japanese firm Rs 10.  The ordering cost works out at Rs 120 per order.  Which is the best source to buy from Germany or Japan?  In addition, if order quantity were at least 6000 units the CIF price would be Rs 9 per item.  
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8.a) 
What do you mean by forward and backward recursion in dynamic programming?













b) 
Suppose that a person want to select the shortest highway route between two cities. The network shown below provides the possible routes between the starting, city at node 1 and the destination city at node 7.  The routes pass through intermediate cities designated by nodes 2 to 6.  Solve the problem of finding the shortest route using dynamic programming.
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