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1.
Use Simplex method to solve the following LP problem

Maximise:            Z= 50x+60y subject to the following constraints
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2.
Solve the following transportation problem.



          A         B          C         D       Supply

	9
	16
	15
	9
	15

	2
	1
	3
	5
	25

	6
	4
	7
	3
	20

	10
	15
	25
	10
	


                       I
                      II

         III

Demand
3.a)
A project work consists of four major jobs for which four contractors have submitted tenders. The tender amounts quoted in lakhs of rupees are given in the matrix below :

	Contractor\Job
	a
	b
	c
	d

	1
	10
	24
	30
	15

	2
	16
	22
	28
	12

	3
	12
	20
	32
	10

	4
	9
	26
	34
	16



Find the assignment which minimizes the total cost of project.

b)
A Company has jobs which must go through machines X,Y,Z in the order XYZ. The Processing times fare 

	Machine
	Job

   1            2         3         4            

	X
	3
	12
	5
	2

	Y
	8
	10
	9
	6

	Z
	4
	6
	5
	12


 
What  should be the sequence of jobs ?
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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)
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.
An oil refinery receives crude oil, at an average rate of Five tankers per day. The unloading facilities which operate 24 hours per day can handle five tankers at a time, but can unload tankers at an average rate of 10 per day. Under the usual assumptions of poisson arrival and exponential service times, determine: 
a) Average number of tankers in the systems 
b) Average time spent by the tanker in the system  
c) Average waiting time of a tanker in the queue. 
d) Percentage of time in which exactly 10 tankers are in the system.

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)
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.
Use Simplex method to solve the following LP problem.

Minimise:             Z= 3x+2.5y subject to the following constraints
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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.
Find the minimum cost solution for  the 5 x 5 assignment problem whose cost coefficients are as given below.

-2
-4
-8
-6
-1

0
-9
-5
-5
-4

-3
-8
0
-2
-6

-4
-3
-1
0
-3

-9
-5
-9
-9
-5
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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(cost(Rs.)100
250
400
600
900
1250
1600
2000

             When should the machine be replaced?

5.
Solve the following game by LPP





B

	
	1
	2
	3

	1
	0
	2
	2

	2
	3
	-1
	3

	3
	4
	4
	-2


A


6.a)
Write some important applications of queuing theory.

b)
A P.C. repairperson finds that the time spent on jobs has an exponential distribution with mean 30 minutes. If the sets are repaired in the order in which they come in, and if the arrival of sets is approximately poisson with an average of 10 per 8 hour day, what is the repairperson’s expected idle time each day? How may jobs are ahead of the average set just brought in?

7.a)
Explain the following terms: set-up cost; holding cost; shortage cost; ordering cost. 





   b) 
Compute E.O.Q and variable costs for the item having annual demand of 5000 units, unit price of Rs 20 per item, ordering cost at Rs 16 per order, storage rate at 20% per annum.  What will the variable cost and E.O.Q if the price per item is changed to Rs 12.50? 

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

	Arc
	Distance
	Arc
	Distance

	1-2
	8
	5-8
	12

	1-3
	7
	5-9
	7

	1-4
	1
	6-9
	9

	2-5
	5
	7-9
	6

	3-5
	9
	7-10
	13

	3-6
	2
	8-11
	4

	3-7
	8
	9-11
	2

	4-7
	10
	10-11
	15
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1.
Use Simplex method to solve the following  LP problem.

Maximise:
  Z= 3x +4y + z subject to  the following constrains
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2.
Solve the following transportation problem.





To
      Supply

	4
	5
	7
	25

	7
	7
	3
	20

	7
	3
	5
	40

	20
	25
	20
	



From      


Demand

3.a)
A company is faced with the problem of assigning 4 machines to 6 different jobs (One machine to one job only). The profits are estimated as follows:

	
Job/Machine
	A
	B
	C
	D

	1
	3
	6
	2
	6

	2
	7
	1
	4
	4

	3
	3
	8
	5
	8

	4
	6
	4
	3
	7

	5
	5
	2
	4
	3

	6
	5
	7
	6
	4


 b)
Explain the principal assumptions made while dealing with sequencing problems.

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
      3,000
     5,000           8,000
        12,000
 15,000 

                cost(Rs.)
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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.
Customers arrive at one window drive in a bank according to a Poisson distribution with mean 10 per hour.  Service time per customer is exponential with mean 5 minutes.  The space in front of the window, including that for the serviced car can accommodate a maximum of three cars.  Other cars can wait outside the space.(a) What is the probability that an arriving customer can drive directly to the space in front of the window? (b) What is the probability that an arriving customer will have to wait outside the indicated space? (c)How long an arriving customer is expected to wait before starting service?(d) How many space should be provided in front of the window so that all the arriving customers can wait in front of the window at least 90 per cent of the time?

7.a) 
With the help of quantity-cost curve, explain the significance of economic order quantity. What are the limitations in using economic order quantity formula?  

b) 
A purchase manager places order for an item in lot of 500 numbers of particular item. Inventory carrying costs are 40% of the units cost, which is Rs 50 per item, the ordering cost is Rs 600 per order, and the annual demand for the item is estimated at 1000 units. Find out the loss incurred by the company for not following the scientific inventory policy. 

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.a)
How can the solution of the dual problem be obtained from the final simplex table of the primal problem?

b)
The final product of a firm has a requirement that it must weigh exactly 150 kgs. The two raw materials used in the manufacture of this product are A with a cost of Rs.2 per unit and B with a cost of Rs. 8 per unit. Each unit of A weighs 5kg and each unit of B weighs 10 kgs. At least 14 units of B and not more than 20 units of A must be used. Formulate the problem for cost minimization and its Dual. No solution of the problem is required.

2.
Solve the following transportation problem.


	Distribution Centre
	Retail Outlets
	Availability

	
	A
	B
	C
	D
	E
	

	Agra
	55
	30
	40
	50
	40
	40

	Allahabad
	35
	30
	100
	45
	60
	20

	Calcutta
	40
	60
	95
	35
	30
	40

	Requirement
	25
	10
	20
	30
	15
	100


3.a)
Four engineers are available to design four projects.  Engineer 2 is not competent to design the project B. Given the following time estimates needed by each engineer to design a given project, find how should the engineers be assigned to projects so as to minimize the total design time of four projects.






Projects





A
B

C
D




1
12
10

10
8




2
14
Not Suitable
15       11




3
  6
10

16        4




4
  8
10

  9
7

   b)
Write the Johnson algorithm for solving a sequencing problem.
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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?

5.a)
When do you say a game is fair and a game is strictly determinable. 

b)
Find the value of the game shown below and indicate the problem is fair or not.


  


     B

	
	1
	2
	3
	4

	1
	6
	-2
	-3
	8

	2
	-1
	-2
	-7
	0

	3
	8
	9
	-6
	-7

	4
	9
	5
	-7
	7



    A
6. 
A stenographer has 5 persons for whom she performs stenographic work.  Arrival rate is poisson and service times are exponential.  Average arrival rate is four per hour with an average service time of 10 minutes.  Cost of waiting is Rs.100 per hour while the cost of servicing is Rs.50 each.  Calculate:

a)
The average waiting time of an arrival

b)
The average length of the waiting line

c)
The average time which an arrival spends in the system, and 

d)
The minimum cost service rate.

7.a) 
Derive an expression for economic order quantity with instantaneous replenishment, with constant consumption rate without shortages and find the total cost of carrying inventory.


b) 
With the following data, compute minimum cost order quantity, total annual cost: 

Annual requirement:


5200 units

Ordering cost:



Rs 9.00

Holding cost per unit per year:
Rs 0.03

Weekly production rate:

200 units

Weekly demand rate:


100 units

Unit production cost:


Rs 10.00
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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