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1.a)
Show on a graph the following:

i. Unbounded solution space.

ii. No feasible solution space.








    b)
Solve the following LPP graphically:

    
Maximize Z = 2x1 + 3x2
   
 Subject to   :   x1 + x2 ( 1

               

5x1 – x2 ( 0

             

x1 + x2 ( 6

            

x1 – 5x2 ( 0

             

x2 – x1 ( -1

                  

x2    (  3  

                

x1, x2 ( 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 are shown in the following table. Determine the minimum transportation cost.

      Mill

                1      2      3       4
      5
      Availability

	         1
	40
	20
	30
	20
	60
	8

	Furnaces   2
	52
	42
	50
	22
	12
	12

	                 3
	60
	50
	45
	72
	35
	14



Requirements:            

   4        4      6      8            8

3.a)
What is an unbalanced assignment problem? Explain the various steps involved in solving it.






       



b) A company has 4 machines to do 3 jobs. Each job can be assigned to one and only machine .The cost of each job on each machine is given in the following table.  

        



Machines

	
	
	1
	2
	3
	4

	Jobs
	A

B
C
	18

8

10
	24

13

15
	28

17

19
	32

19

22


What are job assignments which will minimise the cost? 
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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)
Explain briefly:

     (i)
Competitive games

     (ii)
Zero-sum games

     (iii)
Trategy









     b)
Find the solution of the following game









    B

	
	I
	II
	III

	I
	1
	3
	11

	II
	8
	5
	2


 A


6.
A box-office ticket window is manned by single server. Customers arrive to purchase tickets according to a Poisson input process with a mean rate of 30 per hour. The time required to serve a customer has an exponential distribution with mean of 80 seconds. Determine the following :

a. Fraction of time the server is busy

b. The probability of having more than 12 customers in the system.

c. The average number of customers queuing for  more than 3 minutes.

7.a)
Derive an expression for economic order quantity with uniform rate of replenishment when shortages are allowed. 






b)
A publishing house purchases 2,000 units of a particular item per year at unit cost of Rs 20, ordering cost per order is Rs 50 and inventory carrying costs is 25% of the unit cost per year. Find the optimum order quantity and total cost per year for the item.  If 3% discount is offered by the supplier for the purchase in lots of 1000 units or more should the publishing house accept the proposal? 



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

!!!!!
OR








