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Answer any FIVE questions

All questions carry equal marks

---

1. a)
Discuss the scope and significance of OR in business.

    b)
Explain the duality theory of linear programming.

2. 
There are three parties who supply the following quantities of coal and three consumers who require the coal as follows:

Party 1
:
14 tons

Consumer A
:
6 tons

Party 2
:
12 tons

Consumer B
:
10 tons

Party3
:
5 tons

Consumer C
:
15 tons

The cost matrix is as shown below:





      A     B        C



	1
	6
	8
	4

	2
	4
	9
	3

	3
	1
	2
	6


Find the schedule of a transportation policy which minimizes the cost.

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. a) 
Equipment A costs Rs.9000. Annual operating costs are Rs.200 for the first year and then increases by Rs.2,000 every year. Determine the best age at which to replace the equipment.
             


 

b) 
Equipment B costs Rs.10,000.Annual operating costs are Rs.400 for the first year and then  increases by Rs.800 every year. Now you have a equipment of type A which is one year old. Should you replace it with B,if so when?
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OR
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. 
Jobs arrival at a workstation in a manufacturing plant is in a poisson fashion at an average rate of five per hour. The time to machine one job is an exponential distribution with a mean time of 20 minutes. What is the expected time a job has to wait at the workstation? What will be the average number of jobs waiting at the workstation at any time? What is the probability that there will be more than four jobs?

7. a)
The annual demand for an items is 6800 units, the unit cost is Rs. 16/- and inventory Charges 15% per annum. If the cost of one procurement is Rs. 250/-, Determine (i) Economic Order Quantity (ii) Number of orders per year  (iii) Time between two consecutive order (iv) the optimal cost.

    b)
The demand of an item is uniform at a rate of 85 units per month.  The fixed cost is Rs. 65/- each time a production run is made.  The production cost is Rs. 2 per item, and the inventory carrying cost is 90 paise per item per month.  If the shortage cost is Rs. 2.5 per item per month, determine how often to make a production run and of what size it should be?

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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