Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Dec.2023/Jan.2024
System Modeling and Simulation
Time: 3 hrs. ‘Max. Marks: 100
Note: Answer any FIVE full questions, ch g ONE full question from each module
“Module-1
1 List any 5 circumstances, when the simulation is the appr: te:tool and when it is not.

: (10 Marks)
A small grocery store has only one checkout counter. The
counter at random from 1 to 8 min apart. Each possible value of service time has same
probablhty of occurence. The service time varies from'l to 6 mm apart. Each pos51ble value
of service time has same: probability of occurencéw \

10 customers. -~ o~

Random digit for arrival time : 913 727 015 948 309 922 753 235 302

Random digit for service time : 84 10 474 53 17 79 91 67 89 38. (10 Marks)

fOR
Define: the followmg terms used in $imulation :
i) Discrete system i) Con gmous system
iv) Deterministic system v)* Static Vs Dynamic’system. (10 Marks)
Develop a simulation table for single server queues ‘with one checkout:counter using time
advance algorlthm Find- ‘busy time of server, Max. queue length, Total no. of customer who
spent 3 min or more is $ys¢em Total number of departure.

(10 Marks)
(08 Marks)
(08 Marks)

(04 Marks)

(10 Marks)

1) Steady state parameters of M/G‘/I il) Networks of Queue. (10 Marks)

Module-3

numbers? With given | Seed 27 , Constant multiplier 43 , Increment 17 and Modulus 100 ,

generate a sequence of 4 random numbers. (10 Marks)

The sequence of numbers 0.44 , 0.81 , 0.14 , 0.05 , 0.93 has been generated. Apply the

Kolmogorov -~ Smirnov test w1th .= 0 05 to determme if the hypothesis that the numbers

are uniformly distributed on the interval [0, 1] can be rejected. Compare F(x) and Sn(x) on a

graph. Assume Dy = 0.565. (10 Marks)
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OR Ve "
Explain Inverse transform technique for Exponential'and Weibull distribution. (10 Marks)

What is Acceptance rejection technique? Generate 3 Poisson variates with mean o = 0.2 and
given random numbers 0.4357 , 0.4146, 0. 835‘3 ;9952 0.8004. (10 Marks)

Explain different steps in the development ofa useful model of input data. (10 Marks)
Apply goodness of fit test, check whether random numbers are um‘fdrmly distributed over
interval [0 , 1] with glven size of da@@d 00. Assume o = 0.01 and“6.= 5.86. Simulation table
to check critical values using P01s n assumpt10n is given below. :

Tnterval . KN 3 | 415 6] 7 10

Frequency ¢ |8 [6[10[11[12]8 iy 1l

(10 Marks)
OR
Explain the types 0 Mulatlons with respect to eutput analysis. (10 Marks)
Discuss the folw measures of performam:e
i) Point Est1m if) Confidence —Interval Estimation. (10 Marks)
| Module 5
Explain th@output analysis for stead@l&»state simulation in detaﬂ (10 Marks)
Exp% the output analysis for termihating simulatior}%. (10 Marks)

&

A iy OR }
What do you mean by ’SZerlﬁcatlon and Vah ation of simulation“models? With a neat
diagram, explain the iterative process of cahbratmg model. (10 Marks)

Describe the 3 steps approach to vahdatuana by Naylor and Fmger (10 Marks)
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