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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. What is Dynamic Programming?

2. Define Policy.

3. Write down different types of decision making environment.

4. Define Payoff.

5. Define Lot - size inventory.

6. Mention any two factors involved in inventory problem analysis.

7. Define Balking.

8. Define Jockeying.

9. What do you mean by local extreme points?

10. What are stationary points?

11. Define EVPI.

12. Define Queue discipline.
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.
13. Write down the algorithms for solving a problem using the dynamic programming.

14. A firm manufactures three types of products. The fixed and variable costs are given below:

            Fixed Cost (`)           

Variable Cost per unit (`)

                  Product A:            25,000



12

Product B:
           35,000



9

Product C:
           53,000



7

              
The likely demand (units) of the products is given below:

                 
Poor demand          :   3,000


 
Moderate demand:     7,000



High demand          : 11,000

If the sale price of each type of the product is `25, then prepare the payoff  matrix.

15. A product is sold at the rate of 50 pieces per day and is manufactured at a rate of 250 pieces per day. The set-up cost of the machines is `1,000 and the storage cost is found to be `0.0015 per piece per day.  With the labour charges of `3.20 per piece, material cost at `2.10 per piece and overhead of `4.10 per piece, find the minimum cost batch size if the interest charges are 8 percentage (assume 300 working days in a year).  Compute the optimal number of cycles required in a year for manufacturing of this product.

16. A television repairman finds that the time spent on his jobs has an exponential distribution with a mean of 30 minutes. If he repairs the sets in the order in which they came in, and if the arrival of sets follows a Poisson distribution with an approximate average rate of 10 per 8-hour day, what is the repairman’s expected idle time each day? How many jobs are ahead of the average set just brought in?

17. The efficiency E of a small manufacturing concern depends on the workers W and is given by 10E=-([image: image2.png]5%



) + 30W-392. Find the strength of the workers that would give the maximum efficiency.

18. The demand pattern of the cakes made in bakery is as follows:

No. of cakes demanded:
0
1
2
3
4
5

Probability:                         0.05
0.10
0.25
0.30
0.20
0.10

If the preparation cost is `3 per unit and the selling unit is `4 per unit, how many cakes should the baker bake for maximizing his profit?

19. A commodity is to be supplied at a constant rate of 25 units per day.  A penalty cost will be charged at a rate of `10 per unit per day, if it is late for missing the scheduled delivery date.  The cost of carrying the commodity inventory is `16 per unit per month.  The production process is such that each month (30 days) a batch of items is started and is available for delivery any time after the end of the month.  Find the optimal level of the inventory at the beginning of each month.
SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Use dynamic programming to solve the problem:

Maximize Z=[image: image4.png]2
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Subject to the constraint:
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≥ 0 and integers.

21. A food product’s company is contemplating the introduction of a revolutionary new product with new packaging or replacing the existing product at much higher price ([image: image12.png]


). It may even make a moderate change in the compostion of the existing product,with a new packaging at a small increase in price ([image: image14.png]


), or may mall a small change in the composition of the existing product, packing with a the word ‘New’ and a negligible increase in price ([image: image16.png]


).The three possible states of nature or events are : 
(i) High increase in sales ([image: image18.png]


), 
(ii) no change in sales ([image: image20.png]


) and 
(iii) decrease in sales ([image: image22.png]


). The marketing department of the company worked out the payoffs in terms of yearly net profits for each of the startegies of three events (expected sales).
This is represented in the following table:

	
	States of Nature

	Strategies
	[image: image23.png]
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	7,00,000
	3,00,000
	1,50,000
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	5,00,000
	4,50,000
	0
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	3,00,000
	3,00,000
	3,00,000


Which strategy should the concerned executive choose on the basis of

(a)   
Maximum criterion 
                 
(b) 
Maximax criterion

(c)   
Minimax regret criterion 
     
(d) 
Laplace criterion?

22. The production department of a company requires 3,600 kg of raw material for manufacturing a particular item per year . It has been estimated that the cost of placing an order is `36 and the cost of carrying inventory is 25 per cent of the investment in the inventories. The price is `10 per kg.  Help the purchase manager to determine the ordering policy for raw material.

23. Arrivals at the telephone booth are considered to be Poisson with an average time of 10 minutes between one arrival and the next.  The length of the phone calls is assumed to be distributed exponentially, with a mean of 3 minutes.

(a)
What is the probablility that a person arriving at the booth will have to wait?

(b)
The telephone department will install a second booth when convinced that an arrival would expect waiting for atleast 3 minutes for a phone call. By how much should the flow of arrivals increase in order to justify the booth?

(c)
What is the average length of the queue that forms from time to time?
(d)
What is the probablility that it will take a customer more than 10 minutes altogether to wait for the phone and complete his call?

24. Find the optimum solution of the following constrained multivariable problem.

Minimize Z =[image: image30.png]x2 + (x,
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Subject to the constraint :   [image: image34.png]Xy + 5%, — 33 =
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≥ 0. 
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