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1. a) 
Trace the historical development of Operations Research.





    b) 
Explain Basic Feasible Solution and Unbounded solution with respect to a Linear       
Programming Problem.
2.  
A transport company with Rs. 40,00,000 to spend is contemplating to purchase three types of vehicles.  Vehicle A has 10 tons pay load and expected to average 35 Km. per hour and it costs Rs. 80,000. Vehicle B has 20 ton pay load, expected to average 30 Km per hour and costs Rs. 1,00,000. Vehicle C is modified form of B. It is having provisions for sleeping for one driver and its capacity is 18 tons and averages to 28 Km per hour. A and B with one driver can run 12 hours per day. C requires 2 drivers and runs 20 hours per day. Company has 100 drivers available. Maintenance facilities restrict the total vehicles to 30. Formulate this as a linear programming problem to maximize ton moles. Write starting simplex tableau. Carry out only two iterations. 
3.  a)
Explain the North – West corner method.

     b)
Solve the following minimization transportation problem. 

	
	Market

P               Q               R             S
	Available

	Plant
	A

B

C
	4               3                0              5

1               2                6             1

3               6                2             3
	24

17

19

	Required
	15             19              18            8
	


4.
The following mortality rates have been observed for a certain type of light bulbs:

      
End of week : 
   
   1
  2
  3
  4
  5
    6

 Probability of

 
failure to date    :          0.09    0.25     0.49     0.85     0.97      1.00

There are large number of bulbs which are to be kept in working order. If a bulb fails in service, it costs Rs.3 to replace but if all the bulbs are replaced in the same operation, it can be done for only Rs.0.70 a bulb. It is proposed to replace all bulbs at fixed intervals, whether or not they have burnt out, and to continue replace burnt out bulbs as they fail? What is the best interval between group replacements?      



Contd…..2
Code No:NR-420804



     -2-


           Set No:1
5.
Using the principle of dominance reduce the following game matrix and solve it graphically. Give the complete solution and value of the game.

  




Player B

	
	1
	2
	3
	4

	I
	20
	15
	12
	35

	  II
	25
	14
	8
	10

	Player A III
	40
	2
	19
	5

	IV
	5
	4
	11
	0


6. a)
Describe the fundamental components of a queuing process and give suitable       examples.









    b) 
Explain briefly the main characteristics of a queuing system.
7. a) 
Explain the type of inventory.



    b)  
Distinguish between “All unit discounts & Incremental discounts”.
    c)  
Explain the cost associated with inventory.

8. a)
State the principle of optimally in dynamic programming.

b)
Solve the following linear programming problem by using dynamic programming technique



Max z = 8x1 + 7x2


Subject to the constraints:
2x1 + x2 ( 8, 5x1 + 2x2 ( 15, x1, x2 ( 0.
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1. a)
Explain the similarities and differences between Transportation model and Resource Allocation model. 









    b) 
What do you mean by degeneracy in a Linear Programming Problem?


    c) 
What do you mean by a tie in linear programming problem?
2. a) 
A feed mixing operation can be described in terms of the two activities.  The required mixture must contain four kinds of ingredients i.e. W, X, Y and Z.  Two basic feeds A and B, which contain the required ingredients, are available in the market. One Kg. Of A contains 0.1 Kg of W, 0.1 Kg of Yand 0.2 Kg of Z. Likewise one Kg of feed B contains 0.1 Kg of X, 0.2 Kg of Y and 0.1 Kg of Z. The daily per head requirement is of at least of 0.4 Kg of W, 0.6 Kg of X, 0.2 Kg of Y and 1.8 Kg of Z. Feed A can be bought for Rs. 15 per Kg and B can be bought at the rate of Rs. 10 per Kg. 

Determine the quantities of feeds A and B in the mixture so that the total cost is minimized. 

     b) 
What is dual of a dual?









     c) 
What is primal of a Primal?









     d) 
What is dual of a Primal?









     e) 
What is dual of a dual of dual?

3. a)
Give the Difference between Transportation problem and assignment problem 


    b)
Solve the following minimization transportation problem.

	
	Destination

D1                D2           D3            D4        
	Availability

	Origin
	O1
O2
O3
	10               22           0               20

15                20         12               8

20                12          10             15
	8

13

11

	Requirement
	 5                  11            8             8
	


4.
The following mortality rates have been observed for a certain type of light bulbs:

                   
week 

: 
   

 1
  2
  3
  4
  5
  

percent failing by week end       :         10        25        50        80         100      

There are 1000 bulbs in use and it costs Rs.2 to replace an individual bulbwhich has burnt out. If all the bulbs were replaced simultaneously it would cost 50 paise per bulb. It is proposed to replace all bulbs at fixed intervals, whether or not they have burnt out, and to continue replace burnt out bulbs as they fail? AtWhat  interval should all the bulbs be replaced ?
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5
Find the game value for the given problem.

  




Player B

	
	1
	2
	3
	4

	I
	3
	2
	4
	0

	  II
	3
	4
	2
	4

	Player A III
	4
	2
	4
	0

	IV
	0
	4
	0
	8


6. a) 
What is a queuing problem? Explain queuing system, transient and steady state   

    b) 
What is a queue? How are they classified? Explain each briefly.

7. a) 
An item has a demand of 9000 units / year. The cost of one procurement is Rs. 100 and the holding cost / unit is Rs. 2.40 / year. Replacement is instantaneous & no shortages are allowed. Determine

i) Economic Lot Size

ii) Number of orders / year

iii) Time between orders

iv) The total cost  / year if the cost of one unit is Rs.1



b) Explain carrying cost, ordering cost & buffer stock. Give examples.

8. a)
What is dynamic programming and what sort of problems can be solved by it?

b)
Solve the following linear programming problem by using dynamic programming technique.



Max z = 3x1 + 52


Subject to the constraints: 
x1 ( 4; x2 ( 6; 3x1 + 2x2 ( 18; x1, x2 ( 0.
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1.
List out various methods available for solving Operations Research Problem and explain any three of them in detail.
2. a) 
Two products A and B are made in an industry. One unit of A requires 2.5 minutes of punch press time and 4.5 minutes of assembly.  The profit for one unit of A is Re. 0.75. One unit of B requires 3 minutes of punch press time and 2.5 minutes of welding time. The profit for B is Re.1.00 per unit.  The available capacity of the shops per week are Punch press: 24 hours, Welding: 15 hours and Assembling: 25 hours. Obtain the equations and determine the volume of each product to be produced to maximize the profit. Use Simplex method for solving.        

b) 
Write the dual of the above problem, write the first table of the solution and give answers of dual variables from the solution obtained in (a) above.

3. a)
A company has three plants at location A,B and C which supply to warehouses located at D,E,F,G and H.  Monthly plant capacities are 50,60 and 40 units respectively and warehouse capacities are 40,50,20,30 and 10 respectively.  

Unit transportation costs are given below:

	
	D
	E
	F
	G
	H

	A
	2
	6
	4
	3
	3

	B
	4
	3
	5
	2
	2

	C
	1
	2
	6
	1
	5



Find the kart cort transportation schedule 

  b)
Explain how do you solve degeneracy in transportation problem.

4.
The owner of a stone crushing machine determines from his past records that the cost per year for operating the machine is as shown in the table. The purchase price of the machine was Rs.65000/- when new

	Age
	1
	2
	3

	Running cost in Rs.
	1000
	2000
	4000


After 3 years, the operating cost is Rs.2000 x B, where B = 4,5,6… (B indicating age in years). If the resale value decreases by 10% of the purchase price every year, what is the optimum replacement policy? 
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5. a)
Differentiate between the mixed strategy and pure strategy. 


b)
Find the optimum strategies for the two stores from the following pay-off matrix shown the gain or loss in customers for store 1. 





Action of Store 2

	
	1
	2
	3

	I
	0
	20
	-60

	Action of store 1  II
	30
	-10
	-20

	 III
	70
	-80
	-30


6. a) 
Explain there real world sclnation, when quening they can be applied 


    b) 
Explain service pattern and traffic intensity

7.
A manufacturing company purchases 9000 parts of a machine for its annual requirements ordering 1month usage at a time each part costs Rs. 20/-. The ordering cost / order is Rs. 15/- and the carrying charges are 15 % of the average inventory / year. You have been asked to suggest a more economical purchasing policy for the company what advice would you offer and How much would it save the company / year.

8. a)
What are the essential characteristics of dynamic problem?
b)
Solve the following linear programming problem by using dynamic programming technique.



Max z = 3x​1 + x2


Subject to the constraints: 
2x1 ( x2 ( 6; x1 ( 2; x2 ( 4; x1, x2 ( 0.
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1.
List out the steps in solving an Operations Research Problem and explain each one of them giving suitable examples. 


2. a) 
Give a generalized mathematical model of Linear Programming Problem.                 
    b) 
Explain what is Basic Feasible Solution? 





   

    c) 
State the Theorem of Linear Programming Problem.



  
    d) 
Explain the significance of Key Row, Key Column and Key Number and Replacement ratio with respect to a Simplex Table.
3. 
Solve the following minimization transportation problem.

	
	Destination

D1        D2      D3       D4        D5
	Availability

	Origin
	O1
O2
O3
	20        28      32        55        70

48        36       40        44       25

35        55       22        45       48
	50

100

150

	Requirement
	100      70       50        40       40
	


4.
A computer contains 10000 resistors when any one resistor fails ,it is replaced the cost of replacing a resistor individually is Re.1 only. If all the resistors are replaced at the same time, the cost per resistor would be reduced to 35 paise the percent surviving at the end of month is given below. 

      
Month : 
   
      0           1
       2
       3
      4
       5
         6

 
Percent surviving 

at the end of month :        100       97        90        70        30        15           0  

    
 what is the optimum replacement plan?


5.
Solve the following game and give the optimal strategies of the players and the value of the game.

  




Player B

	
	I
	II
	III
	IV

	I
	20               
	15
	12
	35

	  II
	25
	14
	8
	10

	Player A III
	40
	2
	19
	5

	IV
	5
	4
	11
	0
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6.  a)
Explain different quening system with examples.





     b) 
What are the limitations of queuing model in its application?
7.
The Optimum order quantity for a product for which the price breaks are as follows

	Quantity
	0 ≤  Q≤500
	500 <Q ≤750
	750 < Q≤(

	Unit Cost ( Rs. )
	10.00
	9.25
	8.75


Monthly demand for a product is 200 units. The cost of storage is 2 % of unit cost. The cost of ordering is Rs. 350/-.


8. a)
Discuss the basic features of the dynamic programming problem.

b)
Solve the following linear programming problem by using dynamic programming technique.



Max z = y1y2y3


Subject to the constraints: y1 + y2 + y3 = 5,   y1, y2, y3 ( 0.
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