Simulation Questions and Answers No.1 M.R.Asharif

Q1: Whatis asystem?
Al : Thefacility or procesf interestis usuallycalleda system.
Q2: Whatis amodel?

A2 : Assumptionswvhich usually take the form of mathematicabf logical relationships,
constitutea model.

Q3: Whatis simulation?

A3 : In asimulation,we usecomputetto imitate or simulatethe operation®f variouskinds
of real-world systemby usingits numericalmodel.

Q4: Whatkind of problemsarewith simulations?

A4 :

1 - compleity of writing computermprograms.
2 - Largeamountof computertime.

3 - Not consideringof all aspect®f realmodel.

Q5: Whatis stateof a system?

A5 :  Stateof a systemis the collection of variablesnecessaryo describea systemat a
particulartime. EX: In banksystem: Thenumberof busytellers,the numberof customers
in thebank,thetime of arrival of eachcustomeiin thebank.

Q6: Explainthediscreteandcontinuoussystems.

A6 : In discretesystem,the statevariablechangeinstantaneouslyat separategointsin
time. EX: the numberof customersn the bank.

In continuoussystemthe statevariableschangecontinuouslywith respecto time. EX: the
positionor velocity of anairplanein air.

Q7: Classifysimulationmodelsin to thesedifferentdimensions.

A7 :

1 - Staticvs. dynamicsimulationmodels.

2 - Deterministicvs. stochastisimulationmodels.
3 - Continuousys. discretesimulationmodels.



Simulation Questions and Answers No.2 M.R.Asharif

e Q1: Whatisiconic model?

e Al: A physicalmodelwhichrepresentactualsystemis callediconic model.EX: acockpit
disconnectedrom airplane.

e Q2: Inwhichsimulationmodelstime is considered?) StaticB) Dynamic
e A2: In(B) Dynamicmodels.

e Q3: Whichmodeluserandomnumber? A) Deterministic B) Stochastic
e A3: B) Stochastienodel

e Q4: Inasinglesener, whatarethe"statevariables™?

o Ad:
idle
1 - Thestatusof thesener
busy
2 - Thenumberof customersvaiting in queue.
3 - Thetime of arrival of eachcustomersvaitingin queue.

e Q5: Whatarethe”events”in asinglesener model?

1 - Thearrival time of customer
e AS: Events{

2 - Thedeparturgime of customemafterbeingsened.
e Q6: Doeseventsin amodel’always” changehe stateof thesystem?

e A6 : No, sometimeit changedut notalways.
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e Q1: Whatis simulationclock?

e Al: A variableor amechanisnthatkeepgrackof the currenttimein asimulation,is called
simulationclock.

e Q2: Isthereary relationbetweensimulationtime (clock) andthe time neededo run a
simulationon acomputer?

e A2 : No. Thereis norelation.
e Q3: Nametwo approacHor the simulationclock adwancing.

o A3:
1 - Next-eventtime advance.
2 - Fixed-incrementime advance.

e Q4. Whatarethethreemeasure®f the systemperformancean a singlesener queueing
system?

o Ad:
1 - Theaveragedelayin queued(n).
2 - Thetime-averagenumberof customelin queue;j(n).
3 - Theproportionof time theseneris busya(n).

e Q5: Explaintheaveragedelayin queueandthetime averagenumberof customerandthe
proportionof time theseneris busy.

e A5:
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e Q1: Intheabovesingle-sererqueuingsystemfind
1 - d(n), averagedelayin queue.
2 - Averagenumberof customersn thequeue(n) and
3 - Efficiengy of utilization of the sener, u(t). (n = 6 numberof customerdo finish
program.)

e Al1-1:

. "D 3P D
d — =1 L =1 "1
(n) = == .

whereD; is time delayin queuefor :** customer

D; =0, Dy=6—-3=3 D3—=T—4=3,
Di=9-5=4, Ds=11-8=3 Dg=14—13=1

5 04+34+3+4+3+1 :
d(n) = ot Jg ot = 2.33 AverageDelayin Queue

o Al-2:

A © 0T, YT,
i) = 2o s _ Lo i
T(n) 14

whereT; is durationof time for having « customeiin thequeue.

To = 3+ (13—11)=5,
T, = A=3)+B-71+(11-9+(14—13)=1+1+2+1=25,
Ty = 5-4)+(7T—6)+(9—-8) =1+1+1=3,
T, = 6-5=1,
O0x5+1x5+2x3+3x1 14

G(n) 14 kv 1 Averagenumberof customersn queue

SoBt) 15-1 14

t=0

— = — — 0.93 = 93% thesenerwasbusy
T(n) 515 % g

u(n) =

Whenseneris busy B(t) = 1.
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e Q1: Write theequationfor predictorprey problem:

o Al: d

o = ra(t) — az(by(t)
d (1)
L — —sy(t) + ba(t)y(t)

Q2: Whatis Monte Carlosimulation?

A2 : A simulationmethodologywhich emplgys randomnumbers/[/(0, 1), for solving cer
tain stochastior deterministicproblems.

3 - Cumulatvedistributionfunction: (CDF)
F(z) = Pr(X <x).

e 4 - ProbabilityDensityFunction; (PDF)
[(@) = <52
dz
properties
fz) >0
[ fa)dz =1

-0

Pria<az<b)= |
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e 1- Jointc.d.f:
F(z,y) = Pr(X <z and Y <y)
~ OPF(x,y)
f(a:,y) = W (2)

2 - Marginalp.d.f:

+oo
fx(z) = /_ [z, y)dy

0

+oo
Frly) = / f(y)da 3)

0

3 - Conditionalp.d.f:

- fxy(m,y)
frix(ylz) = T he@) (4)

4 - Independentandomvariables

fxy(@,y) = fx() fv(y) (5)

5- Discretemanginal p.d.f:

PX =z]=) Pr[X =z,Y =y (6)



