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1. a)
Explain briefly the general methods for solving OR models.




    b)
Find the minimum of the function



Z = 2x – y 

subject to the constraints



x + y
≤ 5



x + 2y ≥ 8



x, y ≥ 0


Use the graphical method


2. a)
Explain with example ‘North West Corner Rule’ .

b)
Transwell transportation company has agreed to transport the products from factory A and B to market places C,D and E. The unit transportation cost (in hundred of rupees), supply and demand are given in the table below.

	Factory/Market
	C
	D
	E
	Supply

	A
	3
	7
	9
	30

	B
	4
	6
	2
	10

	Demand
	10
	27
	3
	


What is the maximum profit for the transportation company from the transshipment of the products?

3. 
Find the sequence that minimizes the total elapsed time required to complete the following tasks in the sequence M1 M2.

	Job
	1
	2
	3
	4
	5
	6

	Machine M1
	2
	6
	9
	3
	2
	4

	Machine M2
	10
	8
	10
	7
	9
	12



Also find the total elapsed time and idle times of each machine 
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4. a) 
Briefly explain what you mean by “individual and group replacement policy” in Replacement Analysis.







b)
There is a special light bulb that never lasts longer than 2 weeks. There is a chance of 0.3 that a bulb will fail at the end of first week. There are 100 new bulbs initially. The cost for individual replacements is Rs.1.25 and the cost per bulb for group replacement is Re.0.50. Is it cheaper to replace all the bulbs,

(i) individually

(ii) every week 

(iii) every second week


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. 
For the M/M/1 queuing system, find (i) the expected value of queuing length n

    
(ii) variance of queue length n (iii) Probability distribution of waiting time w and 

   
(iv)  Probability distribution of the time spent in the system.



7. a)
What are advantages and disadvantages of classifying inventory into A B C? 

    b) 
Find the economic order quantity for the data given below:  

 


Annual demand: 

2400 units


Unit cost of the item:   
Rs 2 per unit


Ordering cost:

 
Rs 30 per order


Inventory holding cost: 
20% of the unit cost


8. 
Solve the following model of the optimal subdividing of a cable of length 20 units into 4 parts such that the product of their lengths is maximized using dynamic programming technique.


Maximize Z = p1p2p3p4

Subjected to p1 +p2 + p3 + p4 = 20;
p1, p2, p3, p4 ( 0
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1. a)
State the Chief advantages and limitations of a model?




    b)
Maximise

Z = 2x1 + x2

subject to the constraints



x1 + 2x2 ≤ 10



x1 + x2 ≤ 6



x1 – x2  ≤ 2



x1 – 2x2 ≥ 10

x1 ≥ 0 and x2 ≥ 0


Use the graphical method


2. 
Shifttrans Transportation Company has four terminals A, B, C and D. At the start of first day of week, there are 8, 8, 6 and 3 vehicles available at terminals A,B,C and D respectively. During the previous night, 2, 12, 5 and 6 vehicles were loaded at plants P, Q, R and S respectively. The distances (in kms.) between the terminals and plants are given in the table. Based upon the foregoing information, what vehicles should be sent to which plants in order to minimizes total distance?

	 
	P
	Q
	R
	S

	A
	22
	46
	16
	40

	B
	41
	15
	50
	40

	C
	82
	32
	48
	60

	D
	40
	40
	36
	30


3.
Solve the following sequencing problem to minimize the total time elapsed such that the operations sequence is M1 M2 

	Job
	1
	2
	3
	4

	Machine M1
	3
	7
	4
	8

	Machine M2
	4
	5
	7
	15


Also find the total elapsed time and idle times of each machine 
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4. 
A machine has been purchased at a cost of Rs.1,60,000. The value of the machine is depreciated in the first three years by Rs.20,000 each year and Rs.16,000 per year thereafter. Its maintenance and operating costs for the first three years are Rs.16,000 ,Rs.18,000 and Rs.20,000 in that order and  increase by Rs.4000 every year. Assuming an interest rate of 10%, find the economic life of the machine.


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.
Consider a single server model with Poisson input and exponential service. Show 

that for such a system, P0= 1- λ/μ, Pn  = ( 1- λ/μ) (λ/μ)n and prove that average number of  customer is λ/(μ-λ). The symbols have usual meanings.


7. a)
Explain selective inventory control and state the different selection techniques adopted in inventory control systems. Give a brief note on each.  



    b)
Find the economic order quantity for the given data below: 


Annual demand: 

5000 units


Unit cost of the item:   
Rs 20 per unit


Ordering cost:

 
Rs 300 per order


Inventory holding cost: 
20% of the unit cost


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)
Define and discuss the scientific method in OR Problem.




    b)
Find the maximum value of

Z = 2x + 3y

subject to the constraints



x + y ≤ 30, Y ≥ 3



x - y ≥ 0, 0 ≤ y ≤ 12



0 ≤ x ≤ 20


Use the graphical method


2.
HAK manufacturing company has distribution centres located at Hyderabad, Anantapur and Kakinada. These centres have available 400, 200 and 400 units of HAK company products. The company has five retail outlets A,B, C, D and E.  The requirement of retail outlets and the shipping cost per unit (in hundred’s of rupees) between each centre and outlet is given in the following table:

	Centres/Outlets
	A
	B
	C
	D
	E

	Hyderabad
	11
	6
	8
	10
	8

	Anantapur
	7
	6
	20
	9
	12

	Kakinada
	8
	12
	19
	7
	6

	Requirements
	200
	300
	150
	250
	100



     Determine the optimal shipping cost.

3.
Solve the following sequence problem to minimize the total time elapsed such that the operation sequence M1 M2 

	Job
	1
	2
	3
	4

	Machine M1
	10
	8
	5
	6

	Machine M2
	3
	2
	8
	7


Also find the total elapsed time and idle times of each machine 
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4.
A manufacturer is offered two machines A and B. A is priced at Rs.5000 and running costs are   estimated at Rs.800 for each of the first five years, creasing by Rs.200per year in the sixth and  subsequent years. Machine B, which has the same capacity as A, costs Rs.2500 but will have running costs of Rs.1200 per year for six years, increasing by Rs.2000 per year thereafter. If the money is worth 10% per year, which machine should be purchased assuming that both machines will eventually be sold for a scrap at a negligible value?

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. 
For a M/M/1: (α/FCFS) queuing model find the expected value of the number of

units in the system and the probability that a unit arriving in system will have to wait. And also find the expected waiting time in the queue.





7. a) 
Discuss the probabilistic inventory model with instantaneous demand and no set-up cost.  










    b)
The probability distribution of monthly sales of a certain item is as follows:


Monthly sales:

 0
 1
 2
 3
 4
 5
 6

 
Probability:

.01
.06
.25
.35
.20
.03
.01

The cost of carrying inventory is Rs 30 per unit per month and the cost of the unit shortage is Rs 70 per month.  Determine the optimum stock level, which minimizes the total expected value.  


8. 
Solve the following LPP using dynamic programming technique.


Maximize Z = 10x1 + 30x2

Subjected to      3x1 + 6x2 ( 168;




12x2 ( 240; x1 and x2 ( 0.
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1. a)
Explain how and why OR methods have been valuable in aiding executive 
decisions.










    b)
Maximise
Z = 3x1 + 5x2


Subject to the Constraints:





3x1 + 2x2 ≤ 18




x1  ≤ 4 





x2  ≤ 6






x1, x2 ≥ 0









Use the graphical method

2. 
Transbulk company has three warehouses A, B and C of capacities 50, 60 and 40 respectively and four stores P,Q,R and S of capacities 20,70,50 and 10 respectively. Cost (in hundreds of rupees) of shipping one unit of commodity from various warehouses to different stores are as follows:

Warehouse/Stores 
P
Q
R
S

       A


5
15
7
6

       B


8
 7
9
1

       C


1.5
 9
8
8

Workout the transportation schedule by using vogel’s approximation method and find the minimum transportation cost.


3.
Solve the following sequence problem to minimize the total time elapsed such that the operation sequence M1 M2 

	Job
	1
	2
	3
	4

	Machine M1
	7
	8
	6
	5

	Machine M2
	6
	4
	2
	1


Also find the total elapsed time and idle times of each machine 
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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 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.
For the case of two channels, Poisson arrivals and exponential services, show the following:

          
(a) Probability that birth channels are empty is (2μ-λ)/(2μ+λ) 

            
(b)Expected number in the system is (4μλ) / (4μ2-λ2)



7. a)
Write a note on news paper-boy problem. 






b)
A baking company sells cake by Kg. weight. It makes a profit of Rs 5.00 a Kg. on each Kg. sold on the day it is baked.  It disposes of all cake not sold on the date it is sold at a loss of Rs 1.20 a Kg. if the demand is known to be rectangular between 2000 and 3000 Kgs. Determine the optimal daily amount baked.  


8.
Find the values of Maximize
(y1 , y2​, y3)


subjected to 
y1 + y2 +y3 = 5; y1, y2, y3 ( 0.
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