
Simulation
�

Questions and Answers No.1 M.R.Asharif� Q1 : Whatis asystem?� A1 : Thefacility or processof interestis usuallycalledasystem.� Q2 : Whatis amodel?� A2 : Assumptionswhich usually take the form of mathematicalof logical relationships,
constituteamodel.� Q3 : Whatis simulation?� A3 : In asimulation,weusecomputerto imitateor simulatetheoperationsof variouskinds
of real-world systemby usingits numericalmodel.� Q4 : Whatkind of problemsarewith simulations?� A4 :
1 - complexity of writing computerprograms.
2 - Largeamountof computertime.
3 - Not consideringof all aspectsof realmodel.� Q5 : Whatis stateof a system?� A5 : Stateof a systemis the collectionof variablesnecessaryto describea systemat a
particulartime. EX: In banksystem: Thenumberof busytellers,thenumberof customers
in thebank,thetimeof arrival of eachcustomerin thebank.� Q6 : Explainthediscreteandcontinuoussystems.� A6 : In discretesystem,the statevariablechangeinstantaneouslyat separatedpoints in
time. EX: thenumberof customersin thebank.
In continuoussystem,thestatevariableschangecontinuouslywith respectto time. EX: the
positionor velocityof anairplanein air.� Q7 : Classifysimulationmodelsin to thesedifferentdimensions.� A7 :
1 - Staticvs. dynamicsimulationmodels.
2 - Deterministicvs. stochasticsimulationmodels.
3 - Continuousvs. discretesimulationmodels.
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Simulation� Questions and Answers No.2 M.R.Asharif� Q1 : Whatis iconicmodel?� A1 : A physicalmodelwhichrepresentsactualsystemis callediconicmodel.EX: acockpit
disconnectedfrom airplane.� Q2 : In whichsimulationmodelstime is considered?A) StaticB) Dynamic� A2 : In (B) Dynamicmodels.� Q3 : Whichmodeluserandomnumber? A) Deterministic B) Stochastic� A3 : B) Stochasticmodel� Q4 : In asingleserver, whatarethe”statevariables”?� A4 :

1 - Thestatusof theserver

��� �	� 
� ��
 �
2 - Thenumberof customerswaiting in queue.
3 - Thetimeof arrival of eachcustomerswaiting in queue.� Q5 : Whatarethe”events”in asingleservermodel?� A5 : Events

�
1 - Thearrival timeof customer.

2 - Thedeparturetimeof customerafterbeingserved.� Q6 : Doeseventsin amodel”always” changethestateof thesystem?� A6 : No, sometime it changesbut notalways.
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Simulation� Questions and Answers No.3 M.R.Asharif� Q1 : Whatis simulationclock?� A1 : A variableor amechanismthatkeepstrackof thecurrenttime in asimulation,is called
simulationclock.� Q2 : Is thereany relationbetweensimulationtime (clock) andthe time neededto run a
simulationon acomputer?� A2 : No. Thereis no relation.� Q3 : Nametwo approachfor thesimulationclockadvancing.� A3 :
1 - Next-eventtimeadvance.
2 - Fixed-incrementtimeadvance.� Q4 : What arethe threemeasuresof thesystemperformancein a singleserver queueing
system?� A4 :
1 - Theaveragedelayin queue ���� ��� .
2 - Thetime-averagenumberof customerin queue �� � ��� .
3 - Theproportionof time theserver is busy �� � ��� .� Q5: Explaintheaveragedelayin queueandthetimeaveragenumberof customersandthe
proportionof time theserver is busy.� A5 : ���� ������� �! "�#%$ !�'&�� � ����� �)(! "	*�+ , !, � ��� &�� � ������-/.�0 � 1*32 � 4 � �54, � ���7698
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Simulation Questions and Answers No.4 M.R.Asharif
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TVU U M W X YZ Q1 : In theabovesingle-serverqueuingsystem,find

1 - [\�] ^�_ , averagedelayin queue.

2 - Averagenumberof customersin thequeue, [` ] ^�_ and

3 - Efficiency of utilization of the server, [a ] b _ . (
^dcfe

numberof customersto finish
program.)Z A1 -1 : [\V] ^�_gcih jk l�m%n k^ coh pk lVm%n kerq
where n k is timedelayin queuefor s t u customer.n m civ q nxw ciezy|{}ci{ q~n�� ci�zy���ci{ qnx� ci�}y���c�� qonx� cL�5��y|�}ci{ qon p cL� �}y�� {}cL�[\�] ^�_gc v���{���{/�|�/��{/�d�e ci�	� {5{

AverageDelayin QueueZ A1 -2 : [` ] ^�_gc h �k l%��s � k� ] ^�_ c h �k l%��s � k� � q
where� k is durationof time for having s customerin thequeue.� � c�{��i] � {zy��5�5_�ci� q� m c�] �}y|{9_V�i] �}y|�9_V�i] �5�/y|�9_V�i] � �}y�� {	_�cL���d�������d�zcd� q��w c�] �zy��	_V�i] �}y|e9_V�i] �zy|�	_�cL���d���d�/ci{ q�V� c�ezy|�}cL� q[` ] ^�_gc vx�����d������������{/��{x���� � c � �� � cL� Averagenumberof customersin queueZ A1 -3 : [a ] ^�_gc h m �t l	��� ] b _� ] ^�_ c � �zy��� � c � �� � cdv%� �9{����9{9� theserverwasbusy.

Whenserver is busy � ] b _gco� .
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Simulation� Lecture Summery No.5 M.R.Asharif� Q1 : Write theequationfor predictor-prey problem:� A1 : �  ¡   ¢}£5¤£5¥§¦d¨ ¤�© ¥ ª�«|¬5¤g© ¥ ª ­�© ¥ ª£5­£5¥ ¦ «}® ­�© ¥ ªV¯�° ¤�© ¥ ª ­�© ¥ ª
(1)� Q2 : Whatis MonteCarlosimulation?� A2 : A simulationmethodologywhich employs randomnumbers,± © ²	³ ´5ª , for solvingcer-

tainstochasticor deterministicproblems.� 3 - Cumulativedistribution function: (CDF)µ © ¤�ª ¦d¶}¨ © ·¹¸�¤Vª .� 4 - ProbabilityDensityFunction; (PDF)º © ¤�ª ¦¼» ½�¾ ¿ À» ¿properties: º © ¤�ª�Á�²ÂzÃ%ÄÅ Ä º © ¤Vª £9¤ ¦ ´¶z¨ © ¬�¸�¤�¸�° ª ¦ Â/ÆÇ º © ¤Vª £9¤
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SimulationÈ Lecture Summery No.6 M.R.AsharifÉ 1 - Jointc.d.f : ÊxË Ì�Í Î�ÏÑÐÓÒzÔ�Ë Õ¹Ö�Ì
and × Ö�Î�ÏØ Ë Ì�Í Î�ÏÑÐÚÙ�Û Ê�Ë Ì�Í Î�ÏÙ Ì Ù Î

(2)É 2 - Marginalp.d.f : Ø Ü Ë Ì�Ï�ÐIÝLÞ%ßà ß Ø Ë Ì�Í Î�Ï á9ÎØ â Ë Î�ÏÑÐIÝ Þ%ßà ß Ø Ë Ì�Í Î�Ï á9Ì (3)É 3 - Conditionalp.d.f : Ø â�ã Ü Ë Î�ä ÌVÏgÐ Ø Ügå â Ë Ì�Í Î�ÏØ Ü Ë ÌVÏ (4)É 4 - Independentrandomvariables:Ø Ü�å â Ë Ì�Í Î�Ï�Ð Ø Ü Ë ÌVÏ Ø â Ë Î�Ï
(5)É 5 - Discretemarginal p.d.f :Ò�æ5ç Õ�Ð�Ì�è�Ð|é�êLÒ}Ô ë ç Õ�Ð�Ì�Í × ÐdÎ	è (6)
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