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1.
Use simplex method to solve the following LPP

Minimize Z = 4x1 + x2  

   Subject to:   3x1 + x2 = 3

               
            4x1 + 3x2 ( 6

              

x1 + 2x2 ( 3
,  x1, x2 ( 0

2.
Goods have to be transported from factories F1, F2 , F3 to warehouses W1,W2, W3 and W4. The transportation costs per unit, capacities of the factories and requirements of the warehouses are given in the following table. Find the distribution with minimum cost.

      To
         Capacities

	10
	7
	5
	3
	15

	9
	12
	10
	2
	10

	12
	6
	8
	5
	30

	17
	8
	20
	10
	


from

Requirements

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 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.

5.a)
Briefly explain the importance of game theory.



b)
Two oil companies, Indian oil co. and caltex are trying to increase their market at the expense of   the other Indian oil co, is considering possibilities of decreasing the prices, giving free soft drinks on Rs.100 purchase of oil or giving away a free gift with each 40 litre purchase. Obviously caltex cannot ignore this and comes out with its own programme to increase its share in the market.











Catlex                                                  

	
	Decrease

Price
	Free Soft Drinks on Rs 100 purchase
	Free gifts on 40 its or more

	Decrease price
	4%
	1%
	-3%

	Free soft drinks on Rs 100 purchase
	3
	1
	6

	Free gifts on 40 its or more
	-3
	4
	-2


 Indian 

      
oil Co.
Determine the optimal strategies for the two oil companies.

6.
A photocopying machine maintained for office use is used and operated by people in office who need to make copies.  Since the work to be copied varies in length (number of pages of the original) and copies required, the service rate is randomly distributed, but it does approximate a Poisson having, a mean service rate of 10 jobs per hour.  Generally the requirement for use are random over the entire        8-hour work day but arrive at a rate of 5 per hour.  Several people have noted that a waiting line develops occasionally and have questioned the policy of maintaining only one unit.  Determine

a) The percent of time that an arrival has to wait.
b) The percent of time the equipment is used.

c) Average waiting time of an arrival in the system.
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7.a)
Derive the Economic Order Quantity Formula with instantaneous replenishment when shortages are allowed.

   b)
Given the following data for an item of uniform demand, instantaneous delivery time and Back order facility.


Annual demand = 900 units, cost of an item = Rs. 50/-, Ordering cost = Rs. 900/-, Inventory carrying cost = 30%, Back order cost = Rs. 15.  Find out


i) Minimum cost order quantity ii) Maximum number of back orders                   iii) Maximum Inventory level  iv) Time between orders  v) Total annual cost.

8.
A man is engaged in buying and selling identical item. He operates from a warehouse that can hold 500 items. Each month he can sell any quantity that he chooses up to the stock at the beginning of the month. Each month he can buy as much as he wishes for delivery at the end of the month. So long as his stock does not exceed 500 items. For the next four months he has the following error free forecasts of the cost sales prices. 


 Month:  
              i 

1
2
3
4

   
Cost:


Ci

27
24
26
28

      
Sales price: 
             Pi

28
25
25
27

If he currently has a stock of 200 units, what quantity should he sell and buy in next four months. Find the solution using dynamic programming.

^^^

OR








