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NOTE:  Attempt any five questions.  All questions carry equal marks.

Question # 1:   Mark the following as True or False
a. In queuing systems, the expected time in system is the difference between the expected waiting time and the expected service time.
b. A size 3 moving average is noisier than a size 9 moving average and smoother than a size 5 moving average..

c. Forecasting canbe used for scheduling purposes.
d. For two mutually exclusive events A and B, 
[image: image2.wmf])

(

)

(

)

(

B

P

A

P

B

A

P

+

=

È


e. 
[image: image3.wmf])

(

)

(

A

P

B

A

P

=

È

when event B is a subset of event A.
f. It is possible that 
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g. Queuing theory employs use of transient probabilities.
h. Poisson distribution is memory-less.
i. A single server queuing system will be stable only if the service rate is more that the arrival rate.

j. Expected value and mean are one and the same thing.
k. In an additive forecasting model, seasonally adjusted data can be computed by adding the seasonal component.

l. If event A and B are independent, these are also uncorrelated.
m. Preparing the Examinations date-sheet is a possible area for application of scheduling.
n. The term M/M/1 in queuing theory stand for one-to-one interaction between Man and Machine.
Question # 2:   In a manufacturing industry, the fixed cost is $90000/-, while the variable cost per piece is $50.  

a. If the product is sold for $150 per piece, what is the break-even point?
b. What should be the selling price if the break-even is desired to be 800 units
Question No3: A Caterer envisages his daily requirement (for a week) of Napkins to be 40, 60, 70, 50, 200, 100, and 80.  Napkins can be purchased for Rs 40 a piece, or laundered at Rs 5 taking three days, or laundered on urgent basis for Rs 10 taking one day to deliver.  The Caterer wonders as to how many Napkins be purchased and when and what schedule he should make for laundry in order to minimize the cost.  You are required to help the Caterer in drawing a spanning tree.  You don’t have to solve the problem.

Question # 4:   A person rolls two fair dices (A and B).  He takes the difference between the two numbers that roll on top as A and B respectively.

a. What are the possible values of the difference (which is A-B)

b. What is the distribution of this difference (meaning what probability is associated with each number/value of the difference)?

c. What is the expected (or average) value of the difference?

Question # 5:   Tabulated below are the quantities sold
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 and their respective Forecasts 
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 for a product of interest.  Determine Mean Error (ME), Mean Absolute Error (MAE) and Mean Squared Error (MSE) where,
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Question No6:An eight liters jug is filled with Milk. Given two empty jugs (one of five liters and the other of 3 liters capacity), we need to divide the eight liters milk into two equal parts (4, 4 liters) without using any other measuring device.  We can only pour (or transfer) milk from one jug to the other.  The beginning state can be represented at (8, 0, 0) for the eight, five and three liters jugs respectively.  The final state will be (4, 4, 0).  

a. List all the possible states.

b. Draw a network of the possible states using arrows as transfers and circles as nodes.

c. Is the network drawn in part b above a spanning tree?

d. Find out the minimum number of transfers (arrows) leading to the final state.

Question No 7:  Table below provides distances between five cities.  A person in City A has to visit all other cities and then comeback to City A.  
a. Using nearest neighbor or any other approach, determine the shortest route (sequence in which cities be visited).
b. Find the associated (min) distance, the person will have to travel.

c. Will your answer to part (b) be different if the starting city was not A.  Explain.

	City
	A
	B
	C
	D
	E

	A
	
	185
	90
	80
	285

	B
	85
	
	200
	90
	130

	C
	90
	200
	
	190
	160

	D
	80
	90
	190
	
	140

	E
	285
	130
	160
	140
	


Question # 8:   Attempt any three of the following:

a. Write the expression for the Total Probability and Baye’s Rule.
b. Suppose you need to simulate outcomes of throw of a dice using random numbers.  If the ten random numbers that you generated are 0.003, 0.75, 0.95, 0.48, 0.333, 0.998, 0.112, 0.398, 0.545 and 0.298, convert these into possible outcomes of a dice assuming uniform distribution (fair dice).
c. Describe Relationship between networks and spanning trees.
d. Discuss Complexity in solving Travelling salesman problem
e. Discuss Deterministic Inventory Models
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