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Time: 3 Hours






   Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks.

---

1.a)
Illustrate with examples static Vs dynamic models.

b)
A woman goes for her shopping on Mondays, Wednesdays and Fridays. If it is fine, she walks to the stores; otherwise, she takes a bus, she always take the bus home.  On Tuesday, she visits her daughter, traveling to and back by bus.  Assume that information is available about the day of the week and state of weather, draw a flow chart of her movements.

2.a)
Obtain solutions for continuous models and Discrete models using Numerical Computation Techniques.

   b)
Draw a cobweb model for the following market.



D = 12.4 – 1.2p



S = 8.0 – 0.6P-1


Po​ = 1.0

3.a)
Explain about Hybrid Simulation.

b)
Explain how system dynamics model for inventory control system works.  Give CSMP III program for it.
4.a)
Solve the following equation 
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b) What are the parameters which play key role in probability functions.

5.a)
Explain about Stochastic process.  Give an example.

b)
Approximate the following function with 10 straight lines at equally spaced internals of x 


y = 0.5093 + 0.2 Sin x        0 ≤ x ≤ 
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Use approximation to derive 10 random numbers having this distribution.
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6.a)
What are the characteristics of congestion.

b)
Calculate the probability of there being n intervals (n = 0,1….,10) in an interval of 10 seconds when the arrivals have a poisson distribution with a mean value of 0.4.
7.
Simulate a Telephone system giving a flow chart and code it in GPSS.

8.
Explain briefly about:


a) Transfer modes in GPSS


b) Control management in SIMSCRIPT


c) Digital to Analog Simulators.


d) Monte Carlo Method.
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1.a)
Discuss the principles used in modeling.

b)
In an automobile wheel suspension system, it is found that the shock absorber damping force is not strictly proportional to the velocity of the wheel.  There is an additional force component equal to D2 times the acceleration of the wheel.  Find the new conditions for ensuring that the wheel does not oscillate.

2.a)
Differentiate between cobweb model and Distributed Lag models with an example.

b)
Use a cobweb model to investigate a market in which supply and demand functions are 
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Assume the market is always cleared.
3.a)
Differentiate between Analog and Hybrid computers.

b)
Solve the automobile suspension problem with the assumption that damping force of shock absorber is equal to 
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4.a)
What is Stochastic process.

b)
The birth rate of a country is adding 1,00,000 people a year to an initial population of 5,000,000. The average life expectancy is 65 years.  It is estimated that one ton of coal is consumed per annum for each individual.  Draw a diagram showing how the country’s resources of 500,000,000 tons are being depleted.

5.a)
Differentiate between Discrete Vs continuous probability functions.

   b)
Give any Random Number generation algorithm.  Trace it.
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6.a)
What is meant by arrival patterns. Explain how they are measured.

b)
Determine the co-efficient of variation for the following data and judge what distribution best fits the data.  Plot the data as an arrival distribution.
	95
	52
	79
	31
	79
	140
	175
	101
	140
	158

	80
	92
	90
	67
	88
	97
	87
	98
	105
	80

	103
	106
	114
	115
	100
	132
	112
	162
	104
	124

	116
	81
	197
	138
	100
	44
	156
	92
	72
	97

	88
	69
	117
	64
	51
	138
	60
	67
	87
	78


7.
Simulate a Telephone System.  Give its flow chart and write the programming code in GPSS.

8.
Write short notes on:


a) Congestion


b) Queuing theory


c) Use of logistic curves.
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1.a)
Differentiate between static model and dynamic model.

b)
Name three or four of the principal entities, attributes and activities to be considered if one simulates the operation of i) a cafeteria ii) barber shop.

2.a)
Discuss briefly System Design, System Analysis and System Postulation. 
   b)
Explain about continuous simulation method with an example.
3.a)
What is cobweb model?  What are its advantages and disadvantages.

   b)
Draw cobweb model for the following market


D = 12.4 – 1.2P


S = 8.0 – 0.6P-1

Po = 1.0
4.
Explain the different types of growth models with examples.  Compare them.

5.a)
What are the different measures of probability functions.

b)
Approximate the following function with 10 straight lines at equally spaced intervals of x:


y = 0.5093 + 0.2 Sin x     0≤ x ≤ (/2

Use approximation to derive 10 random numbers having this distribution.

6.a)
Differentiate between Erlang Distribution and Hyper-exponential Distribution.

   b)
What is congestion.  What are its main characteristics.

7.
Give GPSS block diagram and write program for the given problem.  People arrive at the rate of one every 10 ( 5 minutes to use a single telephone.  If the telephone is busy, 50% of the people come back 5 minutes later to try again.  The rest give up.  Assuming a call take 6 ( 3 minutes, count how many people will have given up by the time 1,000 calls have been completed.

8.
Write short notes on:

a) Monte Carlo Technique.

b)Queuing theory and its properties.

c) Feed back Systems.
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1.
Draw a neat diagram of a full Corporate Model.  Explain each of its segments with figures.  What are the system studies which are made on it?
2.a)
Differentiate between discrete models and continuous models.
   b)
In an aircraft system, suppose the control surface angle y is made to be A time the error signal.  The response of the aircraft to the control surface u found to be 
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  Find the conditions under which the aircraft motion is oscillatory.

3.a)
Compare and contrast Analog Computers with Hybrid Computers.

   b)
What are Logistic Curves?  Explain their usage in system dynamics.
4.a)
Explain Rejection method with an example.

   b)
Draw a Relative frequency distribution from the following data, grouping in steps of 200.   Find mean and standard deviation of the data.
	854
	1128
	411
	194

	174
	1268
	1105
	416

	565
	37
	597
	224

	870
	245
	559
	133

	416
	382
	421
	3219

	717
	415
	662
	715

	1577
	1714
	521
	494

	1529
	2863
	16
	161

	3073
	273
	3157
	1324

	1217
	93
	516
	517


5.
Explain the different mathematical solutions to queuing problems.  Compare their advantages and disadvantages.
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6.
Give GPSS block diagram and write program for people arrive at an exhibition at the rate of 3 ( 2 minutes.  There are four galleries.  All visitors go to gallery A, 80% go to B and 20% go to gallery C.  All visitors move to D and then leave.  None of visitors to B go to C; however about 10% of them do go to gallery D before leaving.  Tabulate the distribution of the time it takes 1,000 visitors to pass through when the average times spent in the galleries are as follows:



A; 15 ( 5

C; 20 ( 10


B; 30 ( 10

D; 15 ( 5

7.a)
Explain the different data structures in GPSS / SIMSCRIPT.

   b)
What is Event Scanning.  Give example.

8.
Write brief notes on:


a) Cobweb model

b) Feed back Systems


c) Random number generation algorithm.
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