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1.a)
Discuss the various characteristics of OR.

   b)
Explain the different phases of OR.


2.a)
What is degeneracy in transportation problem ?

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



   T1     T2      T3
	B1
	8
	8
	5

	B2
	6
	6
	6

	B3
	10
	8
	4

	B4
	8
	6
	10



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 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
	5
	6

	B
	7
	9
	4
	7
	3

	C
	3
	1
	5
	2
	4
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4. 
A large computer has 2000 components of identical in nature which are subjected to failure as per the probability distribution given below:


week end


1
2
3
4
5

    
 probability of failure

0.10
0.25
0.50
0.80
1.00

If the cost of individual replacement per unit is Rs.3 and for group replacement per unit is Re.1,assess which of the replacement would be economical and when?

5.a)
For what value of ‘a’, the game with the following pay-off matrix is strictly determinable?





Player B

	
	B1
	B2
	B3

	A1
	A
	6
	2

	A2
	-1
	A
	-7

	A3
	-2
	4
	a


Player A







10
b)
Differentiate between strictly determinable games and non strictly determinable games.



6.a)
Explain Kendall’s notations for representing queuing models.

b)
In Indian Coffee Café centre, it was observed that there is only one bearer who takes exactly 4 minutes to serve a cup  of coffee once the order has been placed with him.  If the students arrive in the café centre at an average rate of 10 per hour, how much time one is expected to spend waiting for his turn to place the order.

7.a) 
What is inventory management?  Briefly, explain the major decisions concerning inventory.  










b) 
A motor manufacturing co. purchases 18,000 items of certain motor part for its annual requirements, ordering one-month usage at a time. Each spare costs Rs 20. the ordering cost per order is Rs 15 and carrying charges are 15% of the unit item cost per year. Make a more economical purchasing policy.  What is the savings by the new purchasing policy? 

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.
Use Simplex method to solve the following LP problem

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

2x +5y 
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2.
A firm manufacturing a single product has plant I, II, III. The three plants haves produced 60,35 and 40 units respectively during this month. The firm had made a commitment to sell 22  units to customer A, 45 units to customer B, 20 units to customer C, 18 units to customer D, and 30 units to customer E. Find the minimum possible transportatio9n cost of shipping the manufactured product to five customers the net per unit cost of transporting form the three plants to five customers is given in the table :

               A      B      C      D       E

	I
	4
	1
	3
	4
	4

	II
	2
	3
	2
	2
	3

	III
	3
	5
	2
	4
	4


3.a)
A Computer centre has got three programmers. The centre needs three application programmes to be developed. The Head of the Computer Centre, after studying carefully the programmes to be developed, estimate the computer time in minutes required by the experts to the application programmes as follows.


	Programmers
	Programme

A             B        C         

	1
	120
	100
	80

	2
	70
	90
	110

	3
	110
	140
	120


Assign the programmers to the programmes in such a way that the total computer time is least.

b)
Find the sequence that minimizes  the total elapsed time ( in hours) required to complete all the following jobs on machines A,B,C in the order B,C,A

Job

:
1
2
3
4
5

Machine A
:
8
10
6
7
11

Machine B
:
4
9
8
6
5

Machine C
:
5
6
2
3
4
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4.a)
Explain group replacement concept and its applications.

          
   b)
Find the cost per period of individual replacement policy of an installation

     
of 300 bulbs given in the following:

i) Cost of replacing individual bulb is Rs 3/-

ii) Conditional probability of failure is given below

 Week no.               
  
0
   1
    2
    3
    4

Conditional prob. of failure  
0
  1/10    1/3
   2/3        1

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 firm is engaged in both shipping and receiving activities.  The management is always interested in improving the efficiency by new innovations in loading and unloading procedures.  The arrival distribution of trucks is found to be poisson with arrival rate of two trucks per hour.  The service time distribution is exponential with unloading rate of three trucks per hour.  Find the following:

a)   average number of trucks in the waiting line

b)   the average waiting time of trucks in line

c) the probability that the loading and unloading dock and workers will be                           idle.

d)  What reductions in waiting time are possible if loading and unloading is standardized.

e)  What reductions are possible if lift trucks are used.

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.
Solve the following problem using Dynamic Programming.

Maximize Z = y12 + y22 + y32 subjected to y1, y2, y3 ( 4 where y1, y2, y3 are positive integers.
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1.
Solve the following problem by dual method.

Maximize  Z = 30x1 + 20 x2  subject to constraints

-x1 -  x2  
[image: image4.wmf]³

 -8

-6x1 -4x2  
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5x1 + 8 x2  = 20 and x1, x2  
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2.
Solve the following transportation problem, the matrix represents the times tij :

 To

                P      Q      R      S
  Availability

	           A
	6
	7
	3
	7
	5

	From   B
	7
	9
	1
	5
	7

	           C
	6
	5
	16
	7
	8

	          D
	18
	9
	10
	2
	10





Demand:            10     5       10      5

3.
There  are five jobs to be assigned, one each to 5 machines and the associated cost matrix is as follows . Find the optimal assignment.



	Job/Man 
	  1           2          3           4          5

	A
	11
	17
	8
	16
	20

	B
	9
	7
	12
	6
	15

	C
	13
	16
	15
	12
	16

	D
	21
	24
	17
	28
	26

	E
	14
	10
	12
	11
	15


4. 
Let P(t) be the probability that a machine in a group of 30 machines would break down in period ‘t’. The cost of repairing a broken machine is Rs.200. Preventive maintenance is performed by servicing all the 30 machines at the end of t units of time. Preventive maintenance cost is Rs.15 per machine. Find optimum policy which will minimize expected total cost per period of servicing given  that:



P(t)= 0.03    for t=1

      = 0.01    for t=2,3,……10

      = 0.13    for t=11,12,13…..
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5.a)
Briefly explain the general rules for dominance.




b)
Use dominance property to reduce the game to 2x2 game and hence find the optimal strategies





player B

	5
	-10
	9
	0

	6
	7
	8
	1

	8
	7
	15
	1

	3
	4
	-1
	4


   player A
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6.a)
Discuss the stationery state of the queue system.

b)
If for a period of 2 hours in a day (8-10 AM) planes arrive at the aerodrome for every 20 minutes but the service time continues to remain 32 minutes, then calculate for this period (i) the probability that the aerodrome is empty (ii) average queue length, on the assumption that the line capacity of the aerodrome is limited to 6 planes.

7.a)
Explain in detail what constitutes ordering cost and carrying cost. With help of graph, show how they behave with increase in order quantity. 



b) 
A dealer supplies the following information with regards to a product is dealing with:

Annual demand:


10,000 units

Ordering cost:



Rs 10 per order

Inventory carrying cost:

20% of the unit value of the item

Price per unit:



Rs 20 


Determine economic order quantity.


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


subjected to 
y1 + y2 +y3 = 5; y1, y2, y3 ( 0.
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1.a)
What are the major assumptions in a Linear Programming model?

   b)
Discuss in brief Duality in linear programming.

2.
The international transport company ships truckloads of grain from three silos to four mills. The supply (in truckloads) and the demand (also in truckloads) together with the unit transportation costs per truckload on the different routes are given in the table below : The unit transportation costs, Cij are in thousands of rupees. Determine the minimum cost shipping schedule between the silos and the mills.




Mill

                1      2      3       4
    Supply

	    1
	10
	2
	20
	11
	15

	Silos 2
	12
	7
	9
	20
	25

	        3
	4
	14
	16
	18
	10





Demand:            5        15     15    15

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.

4.
There are two offers of coal handling equipment in a thermal power station

Offer A; cost; Rs.20,00,000

capacity:200 tons/hr

       
Block

 

I
II
III
IV
V
VI

     
Operating-cum-

      
maintenance cost

      
per year



      
(in Rs thousand)

120
130
140
160
190
220
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Resale (salvage value)
 
in Rs thousand

1600
1550
1450
1300
1100
800


Offer B;cost:Rs.40,00,000
capacity:300 tons/hr

      

Block


I
II
III
IV
V
VI

      
Operating-cum-

     
 maintenance cost

     
 per year



      
(in Rs thousand)

140
145
151
160
172
190

     
Resale (salvage value)

        
in Rs thousand


3500
3400
3250
3050
2800
2500      

      
Each block is of 5 years duration

Which offer should be accepted consistent with optimum replacement policy for minimum average annual cost?


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

	II
	8
	5
	2




     A
6.
Customers arrive at a one-window drive-in-counter according to Poisson distribution with mean 12 per hour.  Service time per customer is exponential with mean 6 minutes.  The car space in front of the window, including that for the serviced can accommodate a maximum of 3 cars.  Other cars can wait outside this 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 await outside the indicated space?

c)
How many spaces should be provided in front of the window so that all the arriving customers can wait in front of the window at least 20% of the time?

d)
How long is an arriving customer expected to wait before starting serviced.

7.a) 
Explain with suitable examples fixed order quantity and fixed interval system of           inventory management. 
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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.
Use Dynamic programming to solve



Minimize Z = y12 + y22 + y32


Subjected to y1 + y2 + y3 = 5;

y1, y2, y3 ( 0
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