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1. a)
Define  a system model.








 b)
Discuss about the subtasks involved in deriving a model of the system with an example.









   c)
Briefly explain the different types of models.

2. a)
Discuss with an example how simulation is done for a continuous model.

    b)
Discuss with an example how simulation is done for a discrete model.
3. a)
What is exponential growth model and exponential decay model and explain each model.










   b)
Explain logistic curves.  How it is used in simulation?

4. a)
What are called stochastic variables?







    b)
Explain discrete and continuous probability functions.




    c)
What are the important measure of probability functions?

5. 
Arrivals of processes at a server are poisson distributed at the rate of 2 processes per second.

a)
What is the probability of zero process arrivals in the next minute?

b)
What is the probability of one process arrivals in the next two minutes?

6. a)
Illustrate the general flow of control during the execution of simulation program with suitable diagram and explain it.

    b)
Discuss the following


i) Eounters
ii)  Utilizety

iii)  Occupancy   

7.
Write a SIMSCRIPT program to simulate a railway reservation system. Use FIFO principle.

8. a)
Explain LIST processing in SIMSCRIPT.   
    b)
Explain Data Structures in SIMSCRIPT and GPSS.
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1. a)
Explain the static physical model with an example.





b) Explain the dynamic physical model with an example.



c) Discuss the situations of using these models.


2. a)
Explain the distributed lag model with an example.




    b)
Give the advantages of distributed lag model compared to other models.

3. a)
Define hybrid simulation.







    b)
Explain simulation of an autopilot.







    c)
Explain Real time simulation

4. 
What are important methods for generating random numbers?  Explain rejection method and inverse transformation method.  What are the difference between the above two methods?


5. a)
What are important measurers of queue? and explain each measure.

    b)
Give the Mathematical solution of queuing problems.




    c)
Define service time.


6. a)
Explain the three main simulation programming tasks to be performed with the help of two suitable diagrams.

    b)
Discuss the following


i) Eounters
ii)  Utilizety

iii)  Occupancy   

7.
People arrive at a bus stop with inter-arrival times of 3 ( 1 minutes. A bus arrives with inter-arrival times of 15 ( 5 minutes. The bus has a capacity of 30 people, and the number of seats occupied when the bus arrives is equally likely to be any number from 0 to 30. The bus takes on board as many passengers as it can seat and passengers that cannot be seated walk away. Simulate the arrival of 100 buses and count how many people do not get on board. Write a SIMSCRIPT problem to simulate the system.
8.
Explain the execution of simulation algorithm in 

a) SIMPSCRIPT.


b)
GPSS
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1. a)
Briefly explain the various principles used in modeling.




b) Consider an automobile wheel suspension system with the body to have a mass of M1 and assume that its motion is determined by the force of gravity and the reaction with the suspension system. Construct a simulation model for the motions of the wheel and body.


2. a)
Explain cobweb model of system simulation with an example.


    b)
Discuss the advantages of cobweb model compared to other models.
3. a)
What is the purpose of using continuous system simulation languages.

    b)
What are the important types of statements used in SCMP III and explain each.  
    c)
What are the important functional blocks used in CSMP III.

4. a)
What is the purpose of using congruence method?  How to generate random numbers by using this method?







b)
What are the types of congruence methods? Explain multiplicative congruence method.










c)
How random numbers are used to generate sequences of numbers from discrete distribution.

5. a)
Define arrival patterns.





 

    b)
Explain Poisson arrival patterns.

    c)
Describe exponential distribution.
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6.
Compute the telephone system simulation assuming the inter-arrival time is exponentially distributed and the call lengths are normally distributed. The mean inter-arrival time is 20 and the calls have a mean length of 80 with a standard deviation of 20. Use the following tables:-


T1: Table for generating Exponential Distribution:-

	I
	0
	.1
	.2
	.3
	.4
	.5
	.6
	.7
	.75
	.8

	O
	0
	.104
	.222
	.355
	.509
	.690
	.915
	1.2
	1.38
	1.6

	S
	1.04
	1.18
	1.33
	1.54
	1.81
	2.25
	2.85
	3.6
	4.4
	5.75


	.84
	.88
	.9
	.92
	.94
	.95
	.96
	.97
	.98
	.99
	.995
	.998
	.999
	.9997

	1.83
	2.12
	2.3
	2.52
	2.81
	2.99
	3.2
	3.5
	3.9
	4.6
	5.3
	6.2
	7.0
	8.0

	7.25
	9
	11
	14.5
	18
	21
	30
	40
	70
	140
	300
	800
	3333
	-


I – Input; O-Output; S-Slope


T2: Table of Random Digits :-

10097,37542,08422,99019,12807/66065,31060,85269,63573,73796/98520,11805,83452,88685,

99594/65481,80124, 74350, 69916, 09893/91499,80336, 44104,12550,63606/ 

Generate the call arrivals by using T1 and T2.

7.
Draw GPSS block diagrams and write programs for the following problem..


Ships arrive a harbor at the rate of one every 1 ( 1 ½ hours. There are six berths to accommodate them. They also need the services of a crane for unloading and there are five cranes. After unloading, 10% of the ships stay to refuel before leaving; the others leave immediately. Ships do not need the cranes for refueling. Simulate the queues for berths and cranes assuming it takes 7 ½ ( 3 hours to unload and 1 ( ½ hours to refuel. Simulate for 100 ships to clear the harbor.
8. a)
Discuss the permanent and temporary entities with respect to SIMSCRIPT and GPSS.

    b)
Discuss the implementation of Activities in SIMSCRIPT and GPSS.
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1. a)
Discuss in detail the different types of simulation models.




    b)
Give examples of discrete and continuous Systems




    c)
Define system simulation

2. a)
What are the important techniques used in simulation.




    b)
 What are the different types of system simulation? Explain each.



    c)
 Give the difference between simulation and analytical methods.


3. a)
Explain about analog computers and analog methods used in simulation.

    b)
Discuss about hybrid computers and digital-analog simulators.


4. a)
Define pseudo random numbers.







    b)
What are the properties of random numbers?






    c)
Explain monte carlo techniques.


5.
Explain:

     a)
Erlang distribution.

     b)
Hyper-Exponential distribution.

     c)
Normal distribution.
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6.
Compute the telephone system simulations assuming the inter-arrival time is exponentially distributed and the call lengths are normally distributed. The mean inter-arrival time is 20 and the calls have a mean length of 80 with a standard deviation of 20. Use the following tables:-


T3: Table for generating a standard Normal variate :-

	I
	0
	.0013
	.0035
	.0062
	.0122
	.0228
	.0401
	.0668
	.1056
	.1587
	.2266

	O
	-3.5
	-3
	-2.75
	-2.5
	-2.25
	-2
	-1.75
	-1.5
	-1.25
	-1
	-0.75

	S
	384.6
	113.63
	92.38
	41.67
	23.58
	14.42
	9.36
	6.44
	4.71
	3.68
	3.05


	.3085
	.4013
	.5
	.5987
	.6915
	.7734
	.8413
	.8944
	.9332
	.9599
	.9772
	.9878

	-0.5
	-0.25
	0
	0.25
	0.5
	0.75
	1
	1.25
	1.5
	1.75
	2
	2.25

	2.69
	2.53
	2.53
	2.69
	3.05
	3.68
	4.71
	6.44
	9.36
	14.42
	23.58
	41.67


	.9938
	09965
	.9987
	1

	2.5
	2.75
	3
	3.5

	23.58
	113.63
	384.6
	-


7.
Draw GPSS block diagrams and write programs for the following problem..


People arrive at a cafeteria with an inter-arrival time of 10 ( 5 seconds. There are two serving areas, one for hot food and the other for sandwiches. The hot food area is selected by 80% of the customers and it has 6 servers. The sandwiches take ½ minute. When they have been served, the customers move into the cafeteria, which has seating capacity for 200 people. The average time to eat a hot meal is 30 ( 10 minutes and for a sandwich, 15 ( 5 minutes. Measure the queues for service and the distribution of time to finish eating, from the time of arrival. Simulate for 1,000 people to finish their meal.
8. a)
Discuss the data structures in  SIMSCRIPT and GPSS.

    b)
Discuss the simulation of events.
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