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1.
A furniture manufacturing company wishes to make two products “chairs” and “tables” from available resources which consists of 400 board feet of mahogany timber and 450 man-hours. It is known that a chair requires 5 board feet and 10 man hour yielding profit of Rs.45.  Each table requires 20 board feet and 15 man hours and has a profit of Rs.80 . The object of the company is to maximize profit. Formulate and solve the problem graphically.


2.
Solve the transportation problem. The matrix shows the cost of transportation.

	           A

From 

              B

              C
	To
	Supply

	
	1
	2
	3
	

	
	10

4

6
	18

3

9
	9

11

15
	100

200

400

	Demand
	250
	150
	300
	700


3. a)
How is a maximisation problem tackled when using the assignment algorithm ?       

b)
A Company has a team of four salesmen and there are four districts where the company wants to start its business. After taking into account the capabilities of salesmen and the nature of districts, the company estimates that the profit per day in rupees for each salesman in each district is as below.

Districts

	
	
	1
	2
	3
	4

	Sales Men
	A

B

C

D
	16

14

15

13
	10

11

15

12
	14

15

13

14
	11

15

12

15


Find the assignment of salesmen to various districts which will yield maximum profit.
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4. a)
The cost of a new machine is Rs.5000. The maintenance cost of nth year is given by  Rn=500(n-1); n=1,2…. . Assuming that the money value will not change with time, after how many years will it be economical to replace the machine by new one?







b) 
A pipeline is due for repairs. It will cost Rs.10,000 and last for 3 years. Alternatively, a new pipeline can be laid at a cost of Rs.30,000 and lasts for 10 years. Assuming cost of capital to be 10% and ignoring salvage value, which alternative should be chosen?



5. a)
Briefly explain “dominance property”





b)
A and B play game in which each has three coins 5p,10p and a 20p. Each selects a coin without the knowledge of the others choice. If the sum of the coins is an odd amount, A wins B’s coin. If the sum is even B wins A’s coin. Find the best strategy for each player and the value of the game.


6.
People arrive to purchase the cinema tickets at the First Class Ticket counter of a theatre at a rate of 150 per hour. There is one clerk issuing the tickets at the rate of 400 per hour : Find (a) the probability that there is no single person in counter to purchase the ticket (b) The probability that a person is being served and nobody is waiting (c) the probability that there is no person waiting to be served (d) the probability that there are more that 25 people in the counter.

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.
Solve the following linear programming problem using dynamic programming technique.


Maximize = 30x1 + 15x2 + 6x3

Subjected to  6x1  + 8x2 + 9x3 ( 210;



         12x2 + 6x3 ( 180;
x1, x2 and x3 ( 0.
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1.
A confectioner sells two products A and B . The selling price of A is Rs. 60 and B is Rs.40. The unit cost of product A is Rs30 and of B Rs.10. The two products are produced in a common production process. The production process has a capacity of 30,000 man hours. . It takes three hours to produce a unit of A and one hour to produce unit of B. The market for the product has been surveyed and confectioner knows that the maximum number of units of A that can be sold is 8000 and B is 12000. Formulate and solve the equation graphically to maximize contribution.

2.
Solve the following transportation problem. 





        To.


  Supply

	10
	7
	3
	6
	3

	1
	6
	8
	3
	5

	7
	4
	5
	3
	7

	3
	2
	     6
	    4
	15



From

          Demand

3. a)
Give the mathematical representation of an assignment problem.

b)
The assignment cost of assigning any one operator to any one machine is given in the following table.

       



Operators

	
	
	I
	II
	III
	IV

	Machine
	A

B

C

D
	10

3

10

5
	5

9

7

11
	13

18

3

9
	15

3

2

7


Find the optimal assignment by Hungarian method 
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4. a) 
Briefly explain “present worth factor” in Replacement analysis. 

 b) 
Let the value of the money be assumed to be 10% per year and suppose that machine ‘A’ is replaced after every three years where as machine B is eplaced after every six years. The yearly costs of both the machines are given as:

    
   Year


1
2
3
4
5
6

    Machine A (Rs.)
1000
200
400
1000
200
400

    Machine B (Rs.)
1700
100
200
300
400
500

    
Determine which machine should be purchased?


5. a)
Briefly explain the properties found in competitive games



    b)
Reduce the following game by dominance and find the game value.




                              Player B

	
	I
	II
	III
	IV

	I
	3
	2
	4
	0

	II
	3
	4
	2
	4

	III
	4
	2
	4
	0

	IV
	0
	4
	0
	8


                       Player A

6. a)
Explain the constituents of a  single channel.

b)
People arrive at a theatre ticket booth in a Poisson distribution arrival rate of 50 per hour. Service time is constant at 90 seconds. Calculate (i) the mean number in the waiting line (ii) the mean waiting time (iii) the percent of time an arrival can walk right in without having to wait.

7. a) 
Explain with suitable examples fixed order quantity and fixed interval system of           inventory management. 








 b) 
An engineering firm has determined from the analysis of past accounting and production data that part number 607 has ordering cost of Rs 350 per order and it costs Rs 22 per part.  The inventory carrying cost is 15% of the cost of the item per year.  The firm currently purchases Rs 2,20,000 worth of this part every year.  Determine the economic order quantity.  What is the time between two orders?  What is optimum numbers of orders per year to minimize the cost for the firm? 

8. a)
What are the characteristics of dynamic programming problem.



    b) 
Set up the recursive relation using dynamic programming approach when an           
N stage objective function is to be maximized.
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1.
A company makes two levels of purity of a special solvent that is sold in gallon containers. Product A is of higher purity than product B with profits of Rs. 40 per gallon made on A and Rs. 30 per gallon made on B. If the company produced only B it would make 1000 gallons per day. Product A requires twice the processing time of B; however process throughput limitations permit only a combined 800 gallons per day of both A and B to be produced. Contract sales require that at least 200 gallons per day of B be produced. Assuming the entire product can be sold, what volumes of A and B should be produced? Formulate this as an LP problem and solve by graphical means.

2.
Solve the following transportation problem.






  
X 
  Y
   Z
  Availability

	8
	7
	3
	60

	3
	8
	9
	70

	11
	3
	5
	80

	50
	80
	80
	


      
    
 A


 
 B



 C

               Demand

3. a)
What is the difference between a assignment problem and a traveling salesmen problem?










    b)
Solve the following assignment problem. The elements given in the matrix are the profits in Rs. derived for such a assignment.


	
	P
	Q
	R
	S

	A
	51
	53
	54
	50

	B
	47
	50
	48
	50

	C
	49
	50
	60
	61

	D
	63
	64
	60
	60







Machines











Jobs








4.
A machine has initial investment of Rs.30,000 and its salvage value at the end of  ‘i’ years of its use is estimated as Rs.30,000/(‘i’+1). The annual operating and maintenance cost in the first year is Rs.15,000 and increases by Rs.1000 in each subsequent years for the first five years and increases by Rs.5000 in each year thereafter. Replacement policy is to be planned over a period of seven years. During this period cost of capital may be taken as 10% per year. Solve the problem for optimal replacement.
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5.
Solve the following 2x3 game by method of sub-games





B

	
	1
	2
	3

	1
	-1
	7
	6

	2
	5
	-3
	3




 
A

6.
A stenographer has 8 persons for whom she performs stenographic work. Arrival rate is Poisson and service times are exponential Average arrival rate is 5 per hour with an average service time of 10 minutes. 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 (d) the probability that an arriving person will not wait (e) the probability that an arriving person will have to wait.

7. a) 
Explain the following terms: back ordering; quantity discounts; economic ordering quantity; price breaks. 







b) 
A retailer has the following information for a new product which he is selling, the unit cost of the item is Rs 100 per item, ordering cost is Rs 160 per order placement, inventory carrying cost is Rs 20 per item per year, back ordering cost (stock-out) is Rs 10 per item, and annual demand is 1000 units.  Compute E.O.Q, time between orders, minimum number in back order, maximum inventory level, and total annul cost of the inventory.

8.
Obtain the functional equations of the dynamic programming for solving the problem. Minimize d12 + d22  +d32 subject to d1 + d2 + d3 =k, k> 0 and d1. d2. d3≥0. 
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1.
Himalayan Orchards have canned apple and bottled juice as its product with profit margins of Rs.2 and Re.1 respectively per unit. The following table indicates the labour, equipment and material to produce per unit of each product.

Bottled juice     Canned Apple         Total resources

Labour (man hours)                         3.0                         2.0                              12.0       

Equiment (machine hours)               1.0                         2.3                               6.9

Materials (Unit )                               1.0                         1.4                               4.9

Find by Simplex method the product mix which will maximize the profit.


2.
Solve the transportation problem.

Sales Station

	I
	II
	III
	IV
	Production

	14
	56
	48
	27
	71

	82
	35
	21
	81
	47

	99
	31
	71
	63
	93

	71
	35
	45
	60
	211


      

      
     



       A



       B



       C


            


       Sales

3. a)
Give the mathematical formulation of assignment problem


 

b)
A company is faced with the problem of assigning four different salesmen to four territories for prompting its sales. Territories are not equally rich in their sales potential and the salesman also differ in their ability to promote sales. The following table gives the expected annual sales ( in thousands of Rs.) for each salesman if assigned to various territories. Find the assignment of salesman so as to maximise the annual sales.  




Territories

	
	
	1
	2
	3
	4

	Sales Men
	1

2

3

4
	60

40

40

30
	50

30

20

30
	40

20

35

25
	30

15

10

20
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4.
A large hospital complex has several operation theaters. Each operation table has a special light bulb attachments. The bulb is prone to failure. There are 200 bulbs installed in all. Considering 500 hours as period, the failure of similar bulb has been as under:

      
Out of 100 bulbs;

 

9 failed by the end  of first period



20 failed by the end of second period



33 failed by the end of third period

61 failed by the end of fourth period

77 failed by the end of fifth period

90 failed by the end of sixth period

100 failed by the end of seventh period

The management considers to make it a practice to replace all in a group at one time, then replace the individual bulb as and when it fails and after fixed interval of time again replace entire group of 200 bulbs. If the bulbs are replaced in group it costs Rs.5 per bulb and when replaced individually it costs Rs.20 per bulb. What should be the replacement policy of the hospital?



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.
An artist in the Shilparamam has 8 persons for whom the artist performs painting works.  Arrival rate is poisson stream and the service times are exponential.  Average arrival rate is 5 per hour with an average service time of 20 minutes.  Cost of waiting is Rs.120 per hour, while the cost of service Rs 75 each.  Calculate (a) the average length of the waiting line (b) the average waiting time of an arrival (c) the average time which an arrival spends in the system and (d) the minimum cost service rate.

7. a)
Derive the Economic Order Quantity formula for the purchase model with instantaneous replenishment and without shortages.

    b)
Bata industry estimates that it will sell 24,000 units of its product for the forthcoming year.  The ordering cost is Rs. 150/- per order the carrying cost per unit per year is 20% of the purchase price per unit.  The purchase price per unit is Rs. 50%. Find economic lot size, the number of orders per year and the time between two successive orders.
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8.
The owner of a chain of four grocery stores has purchased six crates of fresh strawberries. The estimated probability of potential sales of the strawberries before spoilage differ among the four stores. The following table gives the estimated total expected  profit at each store when it is allocated various number of crates four administrative reasons. The owner does not wish to split crates between stores. However he is willing to distribute zero crates to any of his stores. Find the allocation of six crates to five stores stores as to maximize the expected profit.










                            1        2          3          4

	  0        0          0          0

  4        2          6          2

  6        4          8          3

  7        6          8          4

  7        8          8          4

  7        9          8          4


###

 Set No.


  1





 Set No.


  2





 Set No.


  3





 Set No.


  4





Production plants





01


2


3


4


5








No of crates








