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1.
Solve the problem graphically


Maximize Z = 4x + 6y


Subject to x < 2, y < 4, x+y > 3


xy > 0

2
Solve the following transportation problem, the matrix represents the times tij:







To









  Availability





    A

        5




From
    B
        7    





    C
        8





    D


       10  



Demand:

10      5       10        5


3a)
There are four jobs to be assigned so that only one job is to assigned to any of four machines.  The associated cost matrix is shown below.  Solve the problems to minimize the production cost.

	Job/Man
	  I           II          III          IV

	1
	  2           3           4 
	5

	2
	  4           5           6 
	7

	3
	  7           8           9 
	8


	4
	  3           5           8 
	4


b)
Find the Sequence that minimizes the total elapsed time required to complete the following tasks.  Each job is processed in the order ACB. 

	Machine
	Job

1            2             3             4            5

	           A             12           5            11 

           B               7           9              4

           C               3           1              5 
	5
	6

	
	7
	3

	
	2
	4
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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         3000             5000            8000               12,000          15,000

           Cost (Rs.)

5 a)
Solve the following game by algebraic method







B






1

2





1
-2

-4




A
2
-1

3





3
1

2

6 a)
As the 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?
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7 a)
Describe decision rules for a purchase inventory model with two price breaks without shortages.

   b)
Find the optimum order quantity for the following price break inventory problem


Annual demand:


200 units


Inventory carrying cost:

25%


Ordering cost:


Rs 20 per order


Quantity 



Price/Unit


  0≤Q(50



Rs 10


 50≤Q(100



Rs 9

  
100≤Q



Rs 8 


8 a)
What are the situations warranting the use of dynamic programming?

   b)
Six units of capital is available to invest in four business ventures.  The returns from each unit of investment in all the four ventures are given in the table below.  Find how should the capital be allocated to business proposals in order to maximize profit using dynamic programming.

	Capital
	Expected returns from Business proposals

	
	Unit
	A
	B
	C
	D

	
	0
	0
	0
	0
	0

	
	1
	5
	2
	6
	2

	
	2
	6
	4
	7
	3

	
	3
	7
	6
	8
	4

	
	4
	8
	8
	8
	5

	
	5
	8
	9
	8
	6

	
	6
	8
	10
	8
	6
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1. Minimize Z = 5x + 4y

Subject to 4x + y ( 40

2x + 3y ( 90 and x, y ( 0


2 a)      What is degeneracy in transportation problem?

b)      Consider four bases of operation Bi and three targets Tj.  The tops of bombs per aircraft from any base that can be delivered to any target are given in the table below:




 
        T1
        T2         T3
                                        B1   
 



 B2




 B3




 B4
The daily sortie capacity of each of the four bases is 150 sorties per day.  The daily requirement in sorties over each individual target is 200.  Find the allocation of sorties from each base to each target, which maximizes the total tonnage over all three targets.

3 a)      There are five jobs to be assigned, one each to 5 machines and the associated  cost matrix is as follows:


	Job/Man
	 1               2             3             4            5

	           A                  11            17             8

           B                    9              7            12

           C                  13            16            15

           D                  21            24            17

           E                   14            10            12
	16
	20

	
	6
	15

	
	12
	16

	
	28
	26

	
	11
	15


  b)
Fine the Sequence that minimizes the total elapsed time required to complete the following jobs on three machines in the order ABC.
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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)
Explain briefly:

i) Competitive games

ii) Zero-sum games

iii) Strategy

   b)
Find the solution of the following game







B






I
II
III





I
1
3
11




A





II
8
5
2


6
Patients arrive at a clinic according to a poission distribution at the rate of 30 patients per hour.  The waiting room does not accommodate more than 14 patients.  Examination time per patient is exponential with mean rate 20 per hour.

a) Find the effective arrival rate at the clinic.

b) What is the probability that an arriving patient will not wait?

c) What is the expected waiting time until a patient is discharged from the clinic?

7 a)
Describe decision rules for a purchase inventory model with three price breaks without shortages.

   b)
A manufacturer of engines requires 4,800 castings per year.  The monthly holding cost is 2% of the unit cost and the ordering cost is Rs 750 per procurement find the optimum order quantity if the price per unity is subjected to quantity discounts as follows:


1.
For less than 500 units


Rs 150 per unit


2.
For 500 or more but less than 750 units
Rs 140 per unit


3
For 750 or more units



Rs 130 per unit
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8 a)
State and explain Richard E.  Bellman principle of optimality in dynamic programming?

  b)
A manufacturing organization has the requirements of 100, 200, 300, 300 & 200 items for the ensuing five periods.  The procurement cost is Rs. 12 per procurement irrespective of the size of the purchase.  The holding cost is Rs, 2 per 100 items per period.  The maximum inventory is not to exceed 400 items at any period.  Formulate a dynamic programming problem and find the policy of procurement so as to minimize the total cost.  No inventory is to be left in the last season maximum quantity ordered is 600.
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1
Use Simplex method to solve the following LP problem

Maximise Z = 50x+60y subject to the following constraints

2x+y ≤ 300

3x+4y≤480


4x+7y≤ 812 and x, y ( 0

2
A steel company has three hearth furnaces and five rolling mills.  Transportation cost in Rs. Per ton for shipping steel from furnaces to rolling mills fare shown in the following table.  Determine the minimum transportation cost.

3 a)
Solve the following minimal assignment problem:

	Job
	Machinist

	
	 1         2         3           4 

	               A                  12         30      21         15

               B                  18         33        9         31

               C                  44         25      24         21

               D                  23         30      28         14  


b)
Find the sequence that minimizes the total elapsed time (in hours) required to complete the following jobs on three machines ABC in the order BAC.


Job Number:

1
2
3
4



Machine A  :

9
7
3
7

   

Machine B  :

5
5
6
12



Machine C  :

1
2
4
3
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4 a)
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
Solve the following 2x3 game by method of sub-games







B






1
2
3





1
-1
7
6




A





2
5
-3
3

6
Customers arrive at one teller counter in a bank according to a poisson distribution with mean 12 per hour.  Service time per customer is exponential with mean 6 minute.  The space in front of the counter can accommodate a maximum, of 10 customers.  Other customers can wait outside the space.

a) What is the probability that an arriving customer can come directly to the counter?

b) What is the probability that an arriving customer will have to wait outside the indicate space?

c) How long an arriving customer is expected to wait before starting service?

7 a)
What are different classifications available for inventory?  Explain any one of them in detail.

b)
A company is manufacturing wheel chairs uses a special type of bearings, which is imported.  Every wheel chair requires 24 bearing and the average monthly production of wheel chairs is 150.  The price of each bearing is Rs 3 per unit.  The administrative cost for placing an order is Rs 30.  The inventory carrying costs are 20% of the average value of inventory.  The Freight charges for the different order sizes are as follows:




Order size


Freight (Rs)



2000 or less


80.00




2001 to 5000


90.00




Over 5000

          100.00

What quantity should the firm order, considering the lower freight cost per unit on larger order?
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8 a)
What are the essential characterstics of Dynamic programming problems?

b)
A manufacturing company has three sections producing automobile parts, computer parts and electronic gadget parts respectively.  The management has allocated Rs. 20,000 for expanding the production facilities.  In the automobile parts in the computer parts section, the production can be increased either by adding new machine or by replacing some old inefficient machines by automatic machines.  The electronic gadget parts section was started only a few days back and thus additional amount can be invested only by adding new machines to the section.  The cost of adding and replacing the machines along with the association expected returns in the different sections is given in the table below.  Select a set of expansion plans, which may yield maximum return.  Use dynamic programming technique.
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1
Use Simplex method to solve the following LP problem


Minimize
Z=5x + 6y subject to the following constraints


2x +5y ( 1500



3x + y ( 1200 and x, y ( 0

2
A Company has three plans at locations A, B and C, which supply to warehouses located at D, E, F, G and H. Monthly plant capacities are 800, 500 and 400 units respectively.  Unit transportation costs (in hundreds of rupees) are given below:


  From/To

  D       E     F       G       H

	A
	5
	8
	6
	6
	3

	B
	4
	7
	7
	6
	6

	C
	8
	4
	6
	6
	3


Monthly warehouse requirements fare 400, 400, 500, 400 and 800 units respectively. By using vogets approximation method determine on optimum distribution for company, in order to minimize the total transportation cost.

3a)
A Salesman has to visit five cities A, B, C and E.  The distances (in hundred Kms) between the give cities are as follows:

	From/ To
	A
	B
	C
	D
	E

	               A                     -      7         6 

               B                     7      -         8

               C                     6      8        -

               D                     8      5        9

               E                     4       6        7 
	8
	4

	
	5
	6

	
	9
	7

	
	-
	8

	
	8
	-


If the salesman START from city A and has to come back to city A, which route should the salesman select so that the total distance traveled is minimum.

b)
A Company has six jobs which 80 through three machines A B C in the Order C B A the processing time in minutes for each job on each machine is as follows:



Job

:
1
2
3
4



Machine A
:
23
28
12
19

 

Machine B
:
11
6
12
7


            Machine C
:
29
43
12
18
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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 replaced 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)
When do you say a game is fair and a game is strictly determinable

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








B






1
2
3
4





1
6
-2
-3
8




A
2
-1
-2
-7
0





3
8
9
-6
-7





4
9
5
-7
7

6 a)
State some of the important distributions of arrival intervals and service times.

   b)
In a car gaurage A, if takes 15 minutes to wash one car.  Cars arrive to the gaurage at an average rate of one every 25 minutes and arrival process is Poisson. In Car-gaurage B, it takes 25 minutes to wash one car and cars arrive to this shop at an average rate of one every 45 minutes, the arrival process being Poisson during steady state.  Determine (a) at which gaurage you expect the bigger queue. (b) at which gaurage you require more times waiting including the service time.

7 a)
Explain A B C Classification of inventories in detail.

   b)
The milk and food products ltd.  Sells a variety of milk shakes in bottles.  On an average, every year,  4000 new bottles are purchased to replace broken bottles.  The carrying cost of the bottles in inventory is 50% of the unit cost of the bottle, and the cost of placing the orders Rs 40.  the suppliers of the bottle have quoted the following discount prices for the bottles.




Order quantity


Price per bottle (Rs)



Below 500




0.75




501 to 1000




0.72




1001 to 2000



0.70




Over 2000




0.69



What is the economic order quantity?
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8 a)
What do you mean by “stage” and “state” in dynamic programming?

   b)
X Y Z Roadways has four types of packages A, B, C & D to be carried out in their parcel van.  The bulk density of each package is different, As per the company’s rules the packages fall under different categories of freight classification and therefore, the revenue per unit of each package also varies.  Date regarding the weights and the expected revenue for each package are as follows.

	Type of package
	Weight per unit (Kg)
	Expected unit Revenue (Kg)

	A
	2000
	200

	B
	4000
	425

	C
	5000
	550

	D
	3000
	350




Determine the number of units of each package that would maximize the revenue, given that the capacity of the van is limited to 10,000 Kgs. Use dynamic programming approach.






###

Set No.


1





Set No.


2





Set No.


3





Set No.


4





6       7        3         7


7       9        1         5


6       5       16        7


18     9       10        2





8          8           5


6          6           6


10        8           4


8          6         10  


   





Set No.


4








