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M.Sc. DEGREE EXAMINATION, APRIL 2017
(Applicable Mathematics)

II YEAR — III SEMESTER

ELECTIVE:  III - OPERATIONS RESEARCH
Time : 3 hours
                                                           Max. Marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define dynamic programming.
2. State any two applications of dynamic programming.
3. State Maximax criterion.
4. State Maximin Criterion.
5. Define inventory.
6. Define setup cost.
7. Define Transient state of Queueing theory.
8. Define Steady state of Queueing theory.
9. Define classical optimization theory.
10. Define Global minimum or maximum value of a function.
11. State Baye’s formula.
12. Define lead time in inventory models.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions
13. Solve the following LPP using dynamic programming principles

    Max Z = 2x1+5x2
    Subject to 2x1+x2 ≤ 43 ; 2x2 ≤ 46; 

    and x1,x2 ≥0.
14. The probability distribution of monthly sales of an item is as follows

	Monthly sales
	0
	1
	2
	3
	4
	5
	6

	Probabilities
	.01
	.06
	.25
	.30
	.22
	.10
	.06


The cost of carrying inventory is `30 per unit per month and the cost of unit shortage   

is `70. Determine optimum stock to minimize expected cost.

15. A certain product has a demand of 25 units per month and the items are withdrawn uniformly. Each time a production  run is made the set up cost is `15. The production cost is `1 per item and inventory holding cost is `0.30 per item per month. If shortage cost is `1.50 per item per month, determine how often to make a production run and what size it should be?

16. In a super market the average arrival rate of customer is 10 in every 30 minutes following poisson process. The average time by the cashier to list and calculate customer’s purchases is 2.5minutes following exponential distribution. What is the probability that the queue length exceeds 6? What is the expected time spent by a customer in the system?

17. Solve the following 

Min Z =
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 Subject to 4x1+x2 2+2x3 =14; 

and x1,x2 ≥0.
18. A T.V dealer finds that cost of holding a television in stock for week in `30 and the cost of unit shortage is `70. For one particular model of television, the probability distribution of weekly sales is as follows

	Weekly sales
	0
	1
	2
	3
	4
	5
	6

	Probability
	.05
	.10
	.20
	.25
	.20
	.15
	.05


 How many units per week should the dealer order?

19. The demand for an item is 18,000 units per year.  The holding cost per unit time is `1.20 and the cost of shortage is `5.00, the production cost is `400. Assuming that replenishment rate is instantaneous, determine the optimal order quantity.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions
20. Solve the following LPP using dynamic programming principles

   Max Z = 4x1+14x2
    Subject to 2x1+7x2 ≤ 21 ; 7x1+2x2  ≤ 21; 

     and x1,x2 ≥0

21. The daily demand for loaves of bread in a store can assume one of the following values: 100,120 or 130 loaves with probabilities 0.2,0.3 and 0.5 respectively. The owner of the store is thus limiting his alternatives  to stocking one of the indicated three levels. If he stocks more  than he  can sell  in the same day, he must dispose of the remaining loaves at discount price  of Re., 1/loaf. Assuming that he buys at the rate of Rs. 3/loaf and sells Rs. 3.50each find the optimum stock level by using decision tree representation.

a) A manufacturer has to supply his customer with 600units of his products per year. Shortages are not allowed and storage cost amounts to 60paise per unit per year. The set up cost is `80 find

b) the economic order quantity 

c) the minimum average yearly cost

d) the optimum number of orders per year

e) the optimum period of supply per optimum order

22. Cars arrive at petrol pump, having one petrol unit in poisson fashion with 

an average of 10 cars per hour. The service time is distributed exponentially

         with a mean of 3minutes. 
         Find a)   average number of cars in the system

        b)   average waiting time in the queue
        c)   average queue length 

        d)   the probability that the number of cars in the system is 2.

23. Solve the following N LPP 

        Max Z = 7x12+ 6x1+ 5x22
        Subject to x1 + 2x2 ≤ 10 ; x1 - 3 x2 ≤ 9
        and x1,x2 ≥0.
———————
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