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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  
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2.a)
When do you say a solution to a transportation  problem is degenerate ?  


b)     Solve the following transportation problem with unit transportation cost, 

demands and supplies as given below 

	
	Destinations
	Supply

	Origins
	P
	Q
	R
	

	
	5
	7
	8
	70

	
	4
	4
	6
	30

	
	6
	7
	7
	50

	Demand
	65
	42
	43
	


3.
Seven jobs each of which has to go through the machine M1 and M2 in the 
order M1 M2. The processing times (in hours) are given as 

	Job
	1
	2
	3
	4
	5
	6
	7

	Machine M1
	9
	3
	12
	15
	6
	10
	11

	Machine M2
	3
	8
	10
	10
	6
	12
	1


Determine a sequence of these jobs that will minimize the total elapsed time? Also find the total elapsed time and idle times of each machine.

4.a)
Briefly explain the reasons for replacement.






b) 
The following table gives the running costs /year and resale price of equipment whose purchase price is Rs.8000.

Year


1
2
3
4
5
6
7
8

Running cost (Rs.)     2500   2600    2800    3100    3500    3900   4400    5400

Resale value (Rs.)      6500   5500    4700    4200    3800    3500   3500    3500

   
i) At what year is replacement due?

ii) If the resale value is zero, will there be any change in the replacement policy?
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5.a)
Briefly explain the limitations of game theory.





   b)
Find the optimum strategies for the following game by graphical method.





B

	
	1
	2
	3
	4
	5

	1
	-1
	3
	4
	-2
	6

	2
	4
	2
	6
	3
	2



          A

6.
 Mumbai post-office has 3 speed-post window-counters. It receives on average     

45 customers per hour. Arrivals are Poisson distributed and service time exponentially distributed. The post office serve on average 15 customers per hour. 

a) What is the probability that a customer will be served immediately?

b) What is the probability that a customer will have to wait?

c) What is the average total time that customer must spend in the post-office.

7.a)
Define inventory. Write a short notes on different types of inventory in industries?

   b)
Using the following data, obtain the Economic Order Quantity and the total variable cost associated with the policy of ordering quantities of that size.


Annual demand = Rs. 20,000, Ordering cost = Rs. 150/- per order,


Inventory carrying cost = 24% of average inventory value.
8.a)
Define dynamic programming problem.  List and explain the terminologies of Dynamic Programming problem. What are the application areas of Dynamic Programming?

   b)
Write a short notes on decision tree and Bellman’s principle of optimality.
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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.a)
Distinguish between a transportation problem and an assignment problem.

b)
Solve the following transportation problem with transportation cost, demand and supplies as given below.

Ware house

	Factory


	
	W1
	W2
	W3
	W4
	Demand

	
	F1
	19
	30
	50
	10
	7

	
	F2
	70
	30
	40
	60
	9

	
	F3
	40
	8
	70
	20
	18

	Supply
	
	5
	8
	7
	14
	


3.
Find the sequence that minimizes the total elapsed time (in hours) required to 
complete the following jobs on two machines M1 and M2 in the order M1 M2.

	Job1
	1
	2
	3
	4
	5
	6

	M1(Time in hours)
	4
	8
	3
	6
	7
	5

	M2(Time in hours)
	6
	3
	7
	2
	8
	4



Also find the total elapsed time and idle times of each machine.


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.
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5.
Reduce the following game to 2x2 game. Solve it by arithmetic method and verify by algebraic method.

   

   
     Y

	-2
	-4
	3
	4

	-6
	-5
	2
	1




          X


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)
Name the types of models of inventory system and explain them in detail?

   b)
A company uses 24000 units of a raw material which costs Rs. 125/- per unit.  Placing each order costs Rs. 22.5 and the carrying cost is 5.4 percent per year of the average inventory.  Find the Economic Order Quantity, and the total inventory cost.

8.
A distance network consists of 11 nodes which are distributed as shown in figure.  Find the shortest path from node 1 to node 11 and also the corresponding distances.

	Arc
	Distance
	Arc
	Distance

	1-2
	8
	5-7
	8

	1-3
	7
	5-8
	1

	1-4
	4
	6-9
	3

	1-5
	2
	6-10
	5

	2-6
	4
	7-9
	5

	3-6
	8
	7-10
	1

	3-7
	4
	8-10
	5

	4-7
	6
	9-11
	5

	
	
	10-11
	5
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1.
Use Simplex method to solve the following LP problem.

Maximise Z= 3x +4y + z subject to the following constrains

x+2y+3z 
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2.a)
What is a  transportation problem?






   b)
Distinguish between a balanced and an unbalanced transportation problem.
       

   c)
A Product is manufactured by 3 factories A,B and C. Their production capacities are 800,500 and 900 units respectively. These factories supply the products to five stores S1, S2, S3, S4 and S5 whose requirements are 400,400,500,400 and 800 units respectively. Unit transportation cost (in Rs) are given below.

	
	S1
	S2
	S3
	S4
	S5

	A
	5
	8
	6
	6
	3

	B
	4
	7
	7
	6
	5

	C
	8
	4
	6
	6
	4


Determine an optimum distribution for the company in order to minimize 

the total transportation cost.








3.
Find the sequence that minimizes the total elapsed time (in hours) required to complete the following jobs on two machines M1 and M2 in the order M1M2.

	Job
	A
	B
	C
	D
	E

	 M1(Time in hours)
	5
	1
	9
	3
	10

	M2(Time in hours)
	2
	6
	8
	8
	4



Also find the total elapsed time and idle times of each machine.
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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)
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



A

2
 4
-1







6.
Internet users arrive at a centre following a Poisson distribution with an average time of 10 minutes between one arrival and the next. The time taken for internet browsing is on an average 30 minutes and it follows an exponential distribution. What is the probability that the system in the centre is busy? How many more systems should be established to reduce the waiting time to less than or equal to half of the present waiting time?

7.a)
Derive an expression for EOQ with finite rate of replenishment with shortages. 

b)
An aircraft co. uses rivets at an approximate rate of 2500kg per year. Each unit costs Rs.30 per kg and the company personnel estimates that it costs Rs.130 to place an order and the carrying cost of inventory is 10% per year. How            frequently should orders for rivets be placed?

8.
Solve the following model of the optimal subdividing of a cable of length 10 units into three parts such that the product of their lengths is maximized, using dynamic programming technique.



Maximize Z = p1 X p2 X p3

Subjected to p1 + p2 + p3 = 10;
p1, p2 and p3 ( 0
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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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[image: image9.wmf]£

4 , x+y 
[image: image10.wmf]³

 3 and  x,y 
[image: image11.wmf]³

 0.

2.a)
What is meant by “Degeneracy” in a transportation problem?


b)     Solve the following transportation problem to maximize profit.


Profit (Rs) / Unit 

Destination

	
	
	A
	B
	C
	D
	Supply 

(Units)

	Source
	1
	40
	25
	22
	33
	100



	
	2
	44
	35
	30
	30
	30



	
	3
	38
	38
	28
	30
	70



	Demand

(Units))
	40
	20
	60
	30
	


3.
The following table gives machine time for the jobs and the two machines.

	Job
	1
	2
	3
	4
	5
	6

	Machine M1
	5 
	9
	4
	7
	8
	6

	Machine M2
	7
	4
	8
	3
	9
	5



Find the sequence of jobs that minimizes the total elapsed time to complete the jobs. Also find the total elapsed time and idle times of each machine
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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)
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 department store has a single counter. During the rush hours, customers arrive at a rate of 24 per hour. The average number of customers that can be processed by the cashier at the counter is 36 per hour. Assume that the conditions for uses of the single-channel queuing model apply.

a)
What is the probability that the counter is idle?

b)
What is the average number of customers in the queuing system?

c)
What is the average time a customer spends in the system 

d)   
What is the average number of customers in the queue?

e)    
What is the average time a customer spends in the queue waiting? 

7.a)
What is EOQ? Discuss step by step the development of EOQ formula.



   b)
What are the advantages and disadvantages of increased inventory?



   c)
Write a note on variables in inventory problem


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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