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Candidates are rcquired 1o give their ansrvers ii their orm words as far as praclicahle-

A empt 4!!questian"
The fgures in the matgin indicate |JJ!J'U[!!L!
Assunze suitable data if necessary.

1. Define modeling and sit:rulalion. What are the vaiious steps in simulation study?

Illustrate with the flowchart

2. Explain d)ryranic mathematical model with practical example'

3. Define analog method Explain the analog computer model of livei
diagrams and equations.

47,6'I,41,16,95.s4,1A0,74,?1,8i,68,1,6i,20

8. ExplainNaylor and Fingei's steps used in validation'

9. Explain the replicatiol ofruns fot alalysis ofsimtlation ouiputs

10. Explain Sirnulation in JAVA for signal selvet queue'

i 1. Explait1 differcnt ]evels ofabstraction fof simulation ofconlpr]tel systen

Y

t6l

with riiCessa,'y

[2r8]

Expiain elenents of a queuilg system. Define systen utilization Explain Kendatl

NoLtion fo, q,r"uirtg system widi an exarnple i5+1+41

Explain Merkov chai:r rvitli transitioil probability What 
'!i'e 

tlle features and applicaticns

Miicu chuins? trplail witli esample. [-'+51

6- \\&at do ycu rneaa by pser-rdo randcm nunrbei? How is it differe[t frofi true laidcn

tunber? i\&al are the requi.ements for good pseudo random n'.rmbel generaior? Eliplaiii
fl+(l

7.

rvitlr example.

A sequence of ratdon1 nurl1bers is given leLow IJse Chi-Sq te-st u'ith a = 0 i0 to test

whether these nuubeLs aie seriaily auto-correlated or llot Use Xoro,r = 12017'

ii,,r- = i:.:ez, X,: ro.s:1.3645, Xto.ro,q = 14.634. tsl

39 ,65 ,27 ,48 ,85 ,66 ,11,s3 ,38 ,59 ,5 ,7 2,15 ,45 ,80,73 '60,94,56,24,36 
,'7 6,46 ,40 

"i,'1 
'42's7 

.32'5'7 ,

63"62"3 i,64',96,7 5 ,4 ,g9 ,'7I,\A,13 ,3 ,30,22,3 5,5 5, I 8,8 4,49,5 I ,3 4,8 3 
'19 

.43 ,21 ,2,37 '52,39 
,33 ,

t

t5l
t5t

[6]

t6l
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2.

1.

Candidates ale required to give their answers in their own words as far as practicable.
Attempt 44questioks.
Thefgures in rhe margin indicare f!!,!!g1!;.
Assume suirable dara ilnecessary.

Definp Simulation and Modeling. Vhat are the advantages and disadvantages of
Simulatioo?

Compare slatic zrd dynarnic malhema(ical models with example.

[2+4]

t61

3. Define hybrid simulation. Explain analog simulation model ofa liver.

Define queueing system. Explain Ketrdal's notation. Attendants in a workhop marage the
tool cribs as mechalics, assumed to be ftom an infinite caliing population, anive for
service. Assume poisson an'ivals at the mte of 2 mechanics perminute and exponentially
dist buted service times with mean 40 seconds. Calculate the optimum number of
attendants rcquired and the probability ofhavilg zero mechanics in the systern.

List the characteristics oI Markov Chain. Fxplain application of Varkov Chain wiltr
example.

[2+6]

[3+3+5]

an

D
n6. A set of 10,000 4-digit random values have been genefated. An observalion shows that

4731 values have all difer€nt digits, 2272 haye 2 ofakllild digits, 769 have 3 of a kind,
1547 haye 2 pairs and 681 have ali same digits. Test these values for randomness using
Poker test (tjse 9.49 as critical value).

7. Explain three step validation in detail.

8. Expla.in elimination ofinitiai bias with example.

9. \\'hat do you mean b1 sirnularion softuare? Explain basic blocks ofGPSS.

10. Explain different levels of abstr action to be coirsidered in simulation ofa computer.

t8l

pl

t6l

[3+

[8
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Programme BCT Pass Marks 32

Year / Part

Subject: - Simulation andi4odeling (CZ 75)

4l

6lt

Candidates arc required to give their answers in their own words as far as placticable'

Attempt 1!l! questions -

ThefrSwes in the marginin indicate E!!LL[g!Lt'theJiSwes u tne margtn nutcute
Assume suitable data ifnecessary'

:. Explain with vadous steps of simulalion study. List advantages of simulation study'

I Explaia dynamio physical model with practical example'

Whv differential equations are important in simulation and modeling? What

comouter? Explain the analog method for automobile suspension problem with

equatioos a.ad figure

Discuss the elements of queuing systems and its

DA llLrFOl20/80.

Defrne the meaning of

Combination Observed IrequencY

All diffe(ent digits 540

One pair 320

Tlvo par '/0

I hree or a,<lno 50

A.l1 same digits z0

Usepokertesttocheckindependence.(Jsetabulatedvalueas9.48SforconJidenceof
95%andN=4).

3. Comparison between verification and Validaiion with example'

9. \!hat are the various methods used to anallzo simulation o[tpui? Explain a'ry one of

Inem.

Explain at least 4 GPSS block diagram synbols'

What are the different levels ofabstraction for simulation in computer system?

appLications.

is analog
necessary

p+2+q'

L8+2J

t6l

[2+8]

t8l

5. Civen that a chance of a Honda user to buy a Honda in next pwchase is 60% and that his

next ouchase *ill be Yamaha or Bajaj is 30% arid 10% respectively' Also ifa cbarce of

a Y#aha user to buy a Yamaba in next purchase is 70olo and that his next purchase will

be Baiai or Honda is l0olo atrd 20% respectively and a chance of a Bajaj user to buy Bajaj

io nextiorchuse is 65% and that his next purchase wili be Honda or Yamaha is 20% a'rd

l 5oZ rcspectiYely

a) Desisn Lhe Markov Model lorlhe gi\en Scenatio'

Ui wtrai is tire proUab jlity to buy Honda after two pwchases for a cr'urent Yamaha user?

.6- \{hat do yo! mean by uniformif test? Explain the process of uniforrdty test of random

oumbers by K-S method, using your ou'n exarnple'

. - A sequence of i 000 four digit mrmbers where generated as foilows:

t3l
t3l

t8l

l7)

i6l

r'7)

t8l

t5l

i6l

t6l
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'/ Candidates are rcquired to give their answers in fheir own woids as t'a: as practicable.y' Atempt /!4questions./ The fgures in the ,nalgit1 iftdicate f!!LL!g!Lt/ Assume suirable dala ifne:e'"a,y.

1. Wher do we use Simulation? What dre the different phases in S imulation Siudy? Explairl- 12+61

2. Explain Static mathematical model aud Dynam;c inathematical modei rvith example. lSl
3. Wien are analog computers preferred over digjral compLtters? Explain the anatog.-.

computer model of a.r automobile suspensiot problem with necessaty equation and
figure. [2+8]

l

I

I

I

4. \l&at is Kendall's Notation in queuitg syslem? Give aDy twc examples. Consider a single
ser,/ei queue where given customer ar vaj rate is 25,4u aird senice rate is 354u..

'. Cdlculate its system utilization and aver"ge waiting tin]e i!1 the queue. Cornment on the
: resulf. :: I [4+6]

5. - Exilain transition matrix in Markov Chain lviih suitable example. Wite any two features
r of:Mar{ov Chain. 14t21

6;.- A. sequence of 10000, 5 digit nurnber has been generated and anal).sis indicares th.
.,,, foli-.q1irrg corn'oina iiulls dn!r' iicqirrn(ies

Observed Frequcncv Ci
Five different disits 2900

5100
872

Tlree of a kind 990
.Four ofa kind 8

Fgll house 120

Iive ofa kind

confidence lerel of
12.s92.

exanples.

t8l

f8t
I5l

t5l

t6l

t6l

_l
example.



TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGI}JEERING
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2077 Chritra

Exam.
Level BE Fu[ Marke 60

Programrre BCT Pass Malks
Year lPart iv/ II Time 3 hrs.

Subject: - Strnalation and.Modeling (CI 753)

CandidateE are requir€d to giv€ thgir answers in tleir oqn words as far as placticalls.
Attempt 4!!quesrions,
Thefigurcs in tlle ma/gifl i,tdicate FulI Ma*s-
A\sume suilable dala if necessary.

1. Wtat are the advautages ofsimuiation? Expiaiu briefly the steps in sim1rlaiion study. Lisl
the areas ofapplioation ofsimulation. 12+4+21

2. Erplain. Static Mathematica.l Mod€l wiih a practic4l exaBple. t8l
3. Why do wq lleed digifal-analog simulator? Explain the analog model at automobile

t
rJ

6l

2j

suspensidn problem witl-r equatioir ard diagram.

4. Discusd aborit oharacteristics and applications of queuitg systemi What db I'ou Eedn by
DA/ll 6 lFIF O 125 I3OAO in queuing notdtion?

5. Explain markov chain proc€ss, its feahues and applications with oxample,

6. A seiuenpe of 1000 four-digit numbers has been geaerated and atr arulysis indicates the
following cornbinarions aad Eequencies:

Combination (i) Observed Frequenoy (Oi)
4 different dipits 540

3 like dieits 50

4 like dieits 20
i pair 320

2 pairs 70

14+11

t5'rl
t3l

t8l

Usg Pok€('s test to detemine if these ra]Idom nurnbels are indepeadont at €{ = 0.05.
Ciren critical valLre of;2 at cr = 0.05 and degree offieedo.n = 4 is 9.49.

7. ltrrdte the algorith$ of Kolmogolov-Smilnov test, Use the Kolmogorov-Smintov test for
the foiloring raadom m:mbers with level ofsignifrcalce of r:r - 0.05 is 0.432 for salaple
size N = 9. Random numbers are: 0.37, 0.5J, 0;11,0.97, 0-65.0.29,0.84, 0.78, 0.23 [4+6]

8. Explairi iteratiae process of calibrating a model. Why is ir done? [5]
9. Explain replications ofruns in simulation output analysis. t5l
10. V,&at is GPSS? Explain foul gen€ral blocks used i1l GISS wirh aa example. t6l
11. Explain different leYels ofabskaction for the simulation of compllter system. t6l
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1.

2.

a
J.

4.

TRIBHUVAN LINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2075 Bhadra

-** i ;bi ;;;' : iffi;i;ii'" a1rq ryae$e[esJg TZ52"

,/ Candidates are required to give their answers in their own words as far as practicable.

'/ Attempt lllquestions.
{ The fiSures in the margin indicate Full Marks'
,/ Assume suitable data if necessary.

Explain the steps of Simulation study. t8l

Explain Static mathematical model and dynamic mathematical model with example. t6l

What is analog method? Explain with the example of Automobile suspension problem. [2+8]

What are the characteristics of Queuing system? What do you mean by Kendall notation

in queuing system? What is the meaning of M/D/8/15/1000/LIFO? [4+3+3]

Given that a chance of a Ford car user to buy a ford car in next purchase is7}Yo and that

his next pgrchase will be a Scorpio car is 30% and chance of a Scorpio car user to buy a

Scorpio iar atthe next purchase is 80% and chance that his next purchase will be ford car

is 20o/o. What is the ptoUuUitity to buy a Scorpio car after three purchase of a curent Ford

car user? If 70% *r"r uses EoiO car today, what percentage of user will use Scorpio after

3 purchases? t6l

Why do we use gap test? A sequence of 1000 forr-digit numbers has been generated and

an analysis indicatis the following combinations and frequencies: Use Poker's test to

determine if these random numbers are independent, cf, _ 0.05 and n = 4 such that

cl,(o.os,4) :9.49. [2+8]
Combination Distribution (i) Observed Frequency

4 different digits 540

3 like digits 50

4 like dieits 2A

2 Pairs 7A

I Pair 320

t8l

tsl
with

tsl

t6l

t6l

5.

6.

7.

8.

9.

What are different random number generation methods. Explain with examples.

Explain with example the iterative process of calibrating of model.

How can you use estimation methods in analysis of simulation output? Explain

example

10. Briefly explain about simulation in Java.

1 1. Explain CPU simulation with example.

Year lPart

{. *:f
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BE I Full Marks

BCT i Part Mnrkr

-lYl-u ----:- Irui.--__:

80

s{

r'
'/
/
,/

t.

2.

3.

4.

5.

.sr*"ylpligl*Lq-}l_-qd"el!:!Hp!I:2:
Candidates are required to give their answers in their own words as far as practicable.
Attempt 4lI questions.
The Jigures in the margin indicate Full IVIarks.
Assume suitable data if necessary.

What is simulation? Explain the steps of Simulation Study with flowchart.
Differentiate between static mathematical model and dynamic mathematical model
suitable examples.

[2+6]

with

t6l
Write down the significance of differential equations. Explain the analog computer model
of liver with necessary equation and diagrams. v I -- ---- 

[4+6]

6.

7.

Given that change of a Sony user to buy Sony at next purchase is 80% and that his next
purchase will be Samsung is20% and chance of a Samlung user to buy Samsung at next
purchase is 85% and chance that his next purchase will be Sony is'1517o. What is the
probability to buy Sony after three pr:rchase of a current Samsung user ? lf 60% user uses
Sony today, what percentage of user uses Samsung after three pgrchase? I4+2)
What are the properties of random number? Explain the techniques of generation of
random number with appropriate example. ' v 

Lz+61
What are the properties of Random number? Using Chi-square test the uniformity at 90yo
for the given random numbers. Degree of freedomfor 6: 10.645,7 = ll,0l7,g:13362
9 = 14.684, l0 : 15.987. . 

[3+6J

Define queuing system with block diagram and its
and DlMl2lLIFOl I 8 system.

uses. Explain M/M/ 4/20/2000|FCFS

16+2+21

tsl

t6l

t6l

t6I

8. Explain abqut the calibration and validation of Models.

9. Explain the structure of Java simulation with example.

10. How you can analyze simulation output using simulation runs statistics? Explain

I l. Explain CPU simulation with example.

20 34 43 42 t4 l0 33 t7 6 u
15 t6 4 35 22 9 46 37 57
5l 49 40 27 59 5 44 t9 4l 55
53 29 3 3l 48 8 56 28 t2 7

***
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/
/
{
r'

Candidates are required to give their answers in their own words as far as practicable.
Attempt AII questions.
The"fisures in the margin indicate Full Marks.
Assume suitable data if necessary.

Define system, model and simulation. And clariff with suitable example. List various
advantage and disadvantage of simulation? [3+1+4]

Explain dynamic physical model with example. t6l

Design and explain analog metlrod of automobile suspension problem? Explain feedback
system with suitable exarnple? [6+41

What is queuing model, explain wift figurc? What is the meaning of MlDf2t60/150/FIFO

l.

2.

3.

4.
in queuing notation? Explain the Kendall notation with example. [3+2+5]

5. Write down the application of Markov chains? Given that chance of a Sony user to buy
Sony at next purchase is 75Yo and that his next purchase will be Samsung is 25Yo ar:d
chance of a Samsung user to buy Samsung at next purchase is 85% and chance that his
next purchase will be Sony is 15%. What is the probability to buy Sony user after three
pnrchase of a current Samsung user? [2+47

6. A sequence of 1000 four digit number has been gcnerated and an analysis indicates the
followine combination and
Combination (i) Observed Frequencv (Oi)
Four different disit 520
One pair 390
Two pair 55
Three like dieit 34
Four like dieit I

r000

7. What do you mean by pseudo random numbers? Explain Gap test algorithm with
exarnple.

8. Explain the 
iterative 

process of calibrating a model with examplc.

9. How can you use estimation method in analysis of simulation output? Explain with
example.

t8l

.)

[2+8]

tsl

tsl

t6l

t6l

10. Explain the overall stnrcture of Java Simulation of a Single Server Queue.

11. Explain the simulation model of computer system that services request from www.
**+



*

Full Marks

f*?ig'1; -_""1i*yl{ion a3d Vodglgg- Gr T$)

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt AII questions.

'/ The figures in the margin i.ndicate FuJL _Marks.
'/ Assume suitable data if necessary.

1. Explain the different components of system with example. Write down the advantages
and disadvantages of Sinnulation.

2- Differentiate between Static mathematical model and dynamic mathematical model with
suitable examples.

[4+4]

i5l

5.

6.

7.

3' why differential equations are important in scientific and engineering studies? Explain
the analog method for Automobile suspension problem *ith tt"cess*y equations andfigure. 

[4+6]
4. what is a queuing system? List the various characteristics of queuing systerr. Explain

role of queuing system in simulation study. Explain Kendall notation with ixample. l2+z+2+41
Define Markov chain. List the key feature and application of Markov chain.

What are different random number generation methods? Explain with examples.

What are the properties of Random numbers? Explain the algorithm of Kolmogorov-
Smirnov Test with example [4+6]
Explain Naylor and Finger validation approach. t5l
Explain the simulation Run statistics with example. t5l
Explain the single server queuing simulation model using JAVA. t6]
Explain about simulation of a central processing unit for the lower level of abstraction. t6]

tr:t *

12+41

t8l

8.

9.

10.

11.
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Exam. Ilcgu l:r l'

LeVel BE Full Marks 80

Programme BCT Pass IVlarlG 32

Year / Part w/II Time 3 hrs.

Subject: - Simulation and Modeling Gr7fi)
{ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' TheJigures in the margtn indicate Full Marks.
{ Assume suitable data if necessary.

1. What is Simulation and Modeling? Explain when simulation is appropriate and not
appropriate tool.

2. Explain static mathematical model with suitable example.

3. What is analog computer; explain with its pros and cons. Explain the analog computer
model for liver with necessary figures.

4. What are the characteristics of queuing system? Discuss any one practical application of
queuing system.

5. What are the key features of Markov chain? Given that chance of a Honda Bike user to
buy Honda Bike at next purchase is 70% Erdthat his next purchase will be Yamaha Bike
is 30% and change of a Yamaha Bike usef to buy Yamaha Bike at next purchase is 80%
and.change-thpt hiq next pgrylase will be flonda Bike is 20%. What is the probability to
buy Yamaha Bike after three purchase of 4iunent Honda Bike user?

+
[2+6]

t6l s
a

[4+6] J

[5+s] +

b

+

12+41- - *'.-1

6. What are the properties of random
example.

7. A sequence of 10,000 five digital
following combinations and

numbeq? Explain the steps of Gap test algorithm with
[4+6]

has been generated and analysis indicates the

r8t b

rsr 3
t5t 3
t6l u
t6l +

Based on Poker Test Check whether the nurnber are independent. Use a = 0.05 and N = 6
is12.592

8. What is calibration and validation of models? Explain with practical example.

9. Define initial Bias. Explain the methods for the elimination of initial bias.

10. Explain in brief the simulation in JAVA with example.

11. Explain the different level of ibstraction for the simulation of computer system.

**it

Combinations (i)
All different
One pair 45T0
Two pair I 150

Three of a kind 750
Full house 85

Four of a kind 40
Five of a kind t5
Total 10.000

-'t;
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Level BE Full Marks 80

Programme BCT Pass Marks 32
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Subiect: - Simulation and Modelling (CT753)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
,/ Thefigures tn the margin indicate Full Marks.
/ Assume suitable data dnecessary.

l. What is simulation and modelling? Explain the steps in simulation study. [2+6]

2. Explain the dynamic physical model with example. t6I

3. What is analog method? Explain with example of automobile suspension problem. 14+61

4. What is the model of queuing system? What do you mean by the Kendall's notation in
queuing systems? What is the meaning of MID/8/15/LIFO in queuing system? Explain.

[s+2.5+2.51

5. Given figure shows Coke and Pepsi purchaser t6I

7OY"
80%

20o/o

a) If currently Coke purchaser, what is the probability of Pepsi purchaser in 3'd
purchase?

b) If 55% of people use Coke today, what percentage of people will use Coke after 3

purchases?

6. Write an algorithm for gap test. Formulate 4-digit poker test with suitable data with
14+61example.

7. Define pseudo random numbers. The fotlowing numbers have been generated 0!4,0.19,
0.88,0U,0r5, 0.13, 053,0.74,0r!l and 033. Ude the Kolmogorov-Smirnov test with
o:0.05 to determine, if the hypothesis that the numbers are uniformly distributed on the

interval [0, l] can be rejected;(Note that the critical value of D for a 0.05 and N : l0 is
0.410. [2+61

8. Explain the iterative process of calibrating a model with example. tsl
9. How can you use estimation methods in an analysis of simulation output? Explain with

example. t5l

10. Explain with example of simulation in JAVA with single server queue model. t6l

I l. Explain with CPU simulation by sketching a simulation model of computer system. t6]
***

Coke Pepsi

30%
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Year lPart
Programme: BCT
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Exam.

Lcvel
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,

Subject: - Simulation and Modeling Gr7$)
/ Candidates are'required to give their answers in their own words as far as practicable.
/ Attempt All questions.

'/ Thefigures in tlte margin indicate FulI Marks.
/ Necessarv chart is afrashed herewith.
{ Scientific calculator is allowed.
/ Assume suitable data if necessary.

1. Define modeling and simulation. Explain steps involved in simulation study. [2+6)

2. What is dynamic mathematical model? Explain with examples. t6l

3. a) Explain significance of differential equation in the context of continuous system
simulation. t3l

b) Develop an analog computer model of the liver and explain it. I71

4. Mention the characteristics of queuing system. Explain the Kendall's notation in queuing
systerns. What is the meaning of MlDlill0lFIFO in queuing system? 12.5+5+2.51

5. Explain Markov Chain with an appropriate example. t6l

6. a) What is a random number? What are the problems associated with generating pseudo

random numbers. t8I

b) A set of 10,000 4-digit random values have been generated. An observation shows
than 5065 values have all different digits, 2000 have 2 of a khd digits, 760 have 3 of

, a kind, 1500 have 2 pairs and 675 have all same digits. Test &ese values for
randomness using Poker test (Use o:0.05). t7l

7. Explain Naylor and Finger's steps used in validation in brief. 15]

8. What is initial bias? What is the approa$ for elimination of initial bias? t5l
g- Explain the at least 5 GPSS block diagram symbols with example. t6I

10. Write short notes on: (any three) [3x3]

a) Calibrationofamodel
b) Application of queuing system
c) Convolution inrandomnumber
d) CPusimulation

***

t'|
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Chi-Square Distribution Table

The sha.ded area is equal to o for * : *.

0

dl fnnt x:1go x2.gts x?g* *w xSroo < x'z"G5o rtu x?oro f*u
1
,
3
4
5-T-
I
B

I
10

11
7'

13

L4

15
-16-

t7
i8
19

20
n
22
23
24

25

26

27
28

29

30

0.000
0.0i0
o.072
0.207
0.412

-T676
0.989
1.344
1.735

2"156
-T$05-

3.074
3.565
4.475
4.601- i1d-
5.697
6.265
6.844
7.434

--5:m4

8.643
9.260
9.886
r0.520

-lL6-6--
11.808
12.461
13. r2r
13.787

0.000
0.020
0.115
0.297
0.554--am-
1.239
1.646
2.088
2.558

--55b3-
3.571

4-107
4.660
5.229-TEit-
6.408
7.015
7.633
8-260

--8S97
9.542
10.i96
10.856
LL.524

- rrr0'B-
i2.879
13.565

74.258
14.953

0.001
0.051
0.276
0.484
0.83r-1W-
1.690
2.180
2.700
3.247

-5318-
4.404
5.009
5.629
6.262
e908
7.564
8.231
8.907'
9.591

-lo-2s3
10.982
1i.689
12.401
13.120
t3-344
14.573
15.308
15.C47

16.791

0.004
0.103
0-352
a.7tl
1 145

-lsss
2.L67
2.733
3.325
3.940

-'L575
5.226
5.892
6.571
7.267--7W-
8-672
9-390
10.1r7
10.851
rr .re-
12.338
13.09r
13.848
14.611

-lE3ze
16-151

16.928
17.703
i8.493

0.016
0.2r1
0.584
1.064

r.610_TM-
2.833
3.490
4.168
4.865

-TJz&
6.30,1

7.042
7.790
8.547lsiz-
10.085

10.865
11.65r
12.443

l5=a0-
L4.041
14.u8
r5.659
t6.473

-L7.252
18.1r4
18.939
19-768
20_599

2.706
4.605
6.2,51

7.T19
9.236

- 10ffi-
D.AL7
13.362
14.684
15.987-trfr{-
18.549
19.812
21.064
22.307

Z.b4z
24.769
25.989
27.2M
28.472-l03rs-
30.8i3
32.447
33.196
34.382

-3sso3
36.741
37.916
39_087

4A.256

3.841
5.991
7-815
g48E
11.070
t2.592
14.067

I5.5O7
16.919
18.307-rfirr-
2L.026
22.362
23.685
24.996-Effi_
27.587
28.869
30.144
31-410-8.67T-
33.924
35.L72
36.415
37.652

TBs -
40.113
47.337
iq'EEa

43.773

5.024
7.378
9.348
11.r43
12.833-Tm'
16.013
17.535
19.023
20.483-ffi-
23.337
24.736'
26.119
27.488

-ZEE5
30.191
31.526
32.852
34.170

-3r47e
36.781
38.076
.39.3fl
44.646

43.195
44.461
+5.722
46.979

6.635
9.2L0
11.345
13.277
15.086-r63ir
t8.475
20.090
21.666
23.209
2/t.725
26.2L7
27.688.
29.141
30.578

J-rmo-
33.409
34.805
36.191
37.566

-s.ga2
40.289
41.638 .

42.980
44.3L4

-6.6d-
46,963
48.278
49.588
50.892

16.750
--iB^llaa'-

20-278
21.955
23.589
25.188

-m7sT
28.300

37.156
38.582
39.99?
afioi-
42.796
44.181

45.559

7.879
10.597
r2.838
r4.860

49.645
50.993
52.3!!6

53.672

40
50
60
70

24.707
27.991
35.534
43.275

22.164
29.707
37.485
45.442

24.433
32.357
40.482
48.758

26.5C9

34.764
43.188
51.739

29.051

37.689
46.459
55.329

51.805
63.167
74.397
85.527

55.758
67.505
79.482
90.531

55.342
1t.424
83.298
95.023

63.691

76.154
88.379
100.425

66.766
79.490
91.952
104.215

6U

90
r00

51-172
59.196
67.328

53.540
61.754
70.065

5?.153
65.647
74.222

60.391
69.126
77.929

64.278
73.291
82.358

96.578
107.565
I 18.498

r0r.879
I 13.145
724.342

106.629
118.136
129-561

Ltz.329
124.r16
r35.807

1I6-321
128.299
140.169
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. 42 TRIBHUVANI.'NIVERSITY

INSTITUTE OF ENGINEERING

Examinition Control Division.
2069 Bhadra

Exam .Regulflrl Back.
Level BE Futl Marks 80

Programme BCT Pass Marks 32

Year/ Part ry/II Time 3 hrs.

Subiect: - Simulation and Modeling (EG778CT)

,/ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt Alt questions.
/ fhefigaiis in the margin indicate Full Marks.
./ Assume suitable data if necessary.

1. Explain the statac mathematicalrnodels and dynamic rnathematical models with
example. What are the main differences between them? (10)

2. What is queuing system? How it is usefulfor simulation? Explain the different types

of queuing system with example. (2+2+61

3. Explain Markov chains with example and its applications.

4. Explain the digital analog sirhulator. Design the analog computer model of the liver

and explain it. {4+8}

5. What are the two statistical properties of Random nurnber? Explain the gap test
algorithm wlth exa mple. (2+8)

6. A sequence of 1000 four digit numbers has been generated and analysis indicates

the following combinations with frequencies:

Combination (i) Observed Frequency{O i }

Four different dieits 570
One pair 380
Two pairs 34
Three like dieits 15

FOur like digits 1

1000
Based on poker test check whether the numbers are independent. Use c=0.10 and

N=4 is 7.78

7. Write different types of simulation output analysis. ln the case of infinite population

which output anatysis method is applicable. Why? Explain. : (4+6)

8. Define the succession of events. Design a telephone system simulation model using

GPSS syrnbols and explain in brief.

(101

(8)

*,r t

{

(2+8)
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42 rRrBgwfftnrvensry
INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

-
Exam. Regular / Back
LeveI BE FUII Marks 80

Programme BCT Pass Marks 32

Year / Part IV/II Time 3 hrs.

,Simulation and

'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Ihefigpres in the margin indicate Fall Marks.
/ Necessarv tabli h attached hereltith.
/ Assume suitable data if.necessary.

1. Define simulation and modeling. Explain dynamic mathematical modeling with an
example. L2+6)

2. What is a dishibuted lag model? Explain with an example. t8l

3. What is Markov chain? Explain.an application of Markov chain. t8l

4. What is a random number? Explain linear'congruential method for generating random
numbers with an example. 14+41

5. Given below the sequence of 100 random numbers. Use chi-squ"dre test with a : 0.05 to
check the number for uniforrn distribution and serial auto correlation. U21

6. Explain a replication ofruns in an analysis of simulation output with an example.

7. Explain the significdnce of elimination of initial bias in modeling with an example.

8. What is a GPSS? List some of the common block diagrarn symbols used in GPSS.

9. Explain a GPSS simulation model of a supermarket. l

**i<

t8l

l8l

12+61

u21

,i

I

I

I

5

09
30
66
2t
63
98
35

05
65
30
85
66
45
42

92
43
9l
96
20
30
1i

15

35
6s
28
60
09
29

10
60
24
90
70
50

90
56
99
35
23
24

23
40
70
94
58
t4

15

55
18

85
71

55

84
63
8

40
30
18

27
45
76
07
43
07

20
47
13

78
87
92

77
47
l4
49
39
87

35
42
80
10

49
64

25
30
05
72
99
53

72
57
72
56
40
22

44
70
56
15

36
76

t

C
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E[T] S,ystem Simulation

TAbLE A-2 i Areo in RIgt* taii of a Chi-square Disrriburion,
+ 'r -,- --. .-.- : .,- -. --- --' .- -:;:.

Degrees of
lreeitom .20 ':i0' .05 .A2 .0t .

I

.2
3

4
5

6.

7

8

.'9
l0
u
l2
l3
I4
l5
t6
rl
i8.
l9
20
.,2t

?2.

.2t .

24

25

2i
2'l
28

29
30

1
I

-l
I

.!

I
1.642

.3.219
4.642
5.989

'7.289

8:55S

9J03
r 1.030.

.12.242

13.442

14.63t

t5.8t2
16.985

t8.l5r
t9,3ll
20.46s
2t-6ts
22.760
23.900

25..038

.26.171
z7s0t.
28.42g

29.553
30.675

3 r.795
32.9t2
34.A27

35.r39'
36.250.

2.7a6

l.eos
6:?11

7.7'19

9.236
1q.645

12.017

l3_362

1,1,684

15.987

.ti.zts
r8.549

r9.8I2
2't.064.
22.307

23.542
24.769
25.9&9

27.2A4

28.417 ,

29.6t5
30.8i3
32.007'
33. r96
34.382

35.563

36.74t
37.916
39.087

40.256

3.84 i
5.99r

7.8t5
9.448

I 1.070

12.592

14.067

15.507

16.9 t9
18.307

t9.675
21.026

22.362
23.685
24-996
26.296
21.587-
28.869
3A,144
3 r.4 10

32.671

33.924
ls.ti2
36.4t5
37.652
38.885
40.1 l3
41.317

42.557.

4r.773

5.4t2
7.824

9.837

I i.668,
ri.rsa
15.033

t6.622
ia.ros
19.679

i r.ro r

22_6t8
'24.054

25.472
26.813
28.259
29.633
30.99s
32.346

33.687
35.020
36.343
37.659
38.96S .

40.274
4t.566
42.856
44.410
45.4 t 9

46.e,93

47.962

6.635

9.210.

I1.345
, 13.277

1s.087
' 16.812

18.475
20.090
2t.666
23.2A9
24.725
26.2r7
27 -688
29.t41.
30-57E

32.000
33.409
34.80s
36. r9l
37.566'

19.932
40.289
4l.638
42..9E0

44-314
45.642
46.963
48.278
49.588

50.892

I

I

l
I
i

''1

I

I

-
I

rt
t

I

t

I

I

-r
Ii

.T

,a,t

i
I

-!

t

ff#*;.

6
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.;-1t -,:j:i rri: - .-'
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12 TRIBHUVAN UNIVER.SITY

INSTiTUTE OF ENGINEERN{I

Examination Control Div;sicli
. 2067 l\'Iangsir

Prograrnnre

Year i Plrt

Re trlr.r / tsack

Tinre 3 hrs.

BE 80Full IUarks

)/.Pass N'IarksBCT
.IV i II

Sinrulation and Modeling

/ Candidates are required to give their answers in their orvn .,vords as far as practicable

'/' Atrentpt All questions.

,/ Asstmrc r..al;61$le dcttct if necessctry).

l. What is system modeling? Differentiate between static mathematical model and dynamic

mathematicalmodelwith example. (3+7)

2. Define Markov Chains. Explain th6 key feitures and applications of Markov Chains. (4+6)

3. Explain the bnalog method with example of automobile suspension problem. (10)

4. What are the components.of a queuing system? How can you rneasure3 of system

performance of queuing system? Explain. {4+6)

5. Explain the gap test and its algorithm with example.

6. Explain the pseudo random numbers and its applications. The following numbers have been

generated 0.54, 0.73,0.98, O.tL,O.29,0.23,0.65,0.84 and 0.37. Use the Kolmogorov-

Smirnov test with a=0.05 to determine, if the. hypothesis that the numbers are uniformly

distributed. on the interval [Q 1J can be rejected. (Note that the critical value of D for s=0.05

and N=9 is 0.432. {4+6)

7. Why an analysis of simulation output is important? Explain the elimination of initial bias with

example. (2+8)

8. Design the manufacturing shop model using GPSS and expldin it.

(10)

(10)

**tt

+
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rt33 TRIBHUV.I.N UNIVERSI'TY

L\STITI.II'E OF frN GII.IEE RING

Ilxarnirra.tiun Contt'ui Divisioil
20uti Magh

Lcvel BEI

I
Full Marks 80

BC'1'

Year / Part IV/II
Pa.ss Marl<s 32e

T'ilne

r/' Cairit,"la"es are reqriir'ed to givb 1l1eir ai:grvers in tlreir owrt rvords as far as practicable.
{' -4.t:,et:ryti,.!.U tiuesiiais.
t" Tttefi-gurat in tlie margfu inclicate frlJurlartt

,.:

l. Dcline sin.ulation. iVhr,t ale the vdrious steps in sirnulation study?
ilxplain.(2+6)

'i- Eryl,rin ths lvlarkcv cl:ains vrith exatttple and its applications. (8)

3; 'i'y'ha,, are the cirei-icteristics of r.lueulng systerrrs? Explain the Kendall

, 1oqtlq forqucuilp syslens. Defirre the rneanin g of D/I*{/1/LII7O/8/40.
(1,-r5a2)

.i, hrle#.fu Lhe properties of randorn numbers. Explain the methods of
gerteraiing pseudo iandou rturrtber.s. (4+8)

3 hrs '']
I

-i
I

t

-1
I

{

,r
I

I

I

I

-l
I

5. State the various test for raudom numbers and explain briefly arty one of
t rriforurity tist rne'.hod. (4+5)

6. A secruence of 1000 lbur-digit nurnbers has bcen generated and an

" . , analysis indicates the fcllowing combinations and frequencies. i

, Combinations i Observed Frequency, Oi
i-our: Diffcret t di gits 540
One psir 320
Two pairs ,. 70
,lilu'ee iike dnit 50
Four li};e Cieit 20

,1000

iJqserj on.lhc,rql';.+r te;!, tcst tirese numbers ore indeperrdent. Use
G=0.05- $.lct+ tlrat the crilica! value, u='0.05 and N-4 is 9.49. (8)

'i , E*ghin [,€esrilnai:o.r iir:ihocl r';itir exattrple. Where we carl apply this
.,;r;liiod? (.i{-?")

Li. $rplfin the di:;ciete sy.'steir:s nrodeling alcl sintulation with GPSS.
;-i:r!ria; :: thc tpkphiltre .sys [ri,]: in GP S S nro del. (4+8 )

L

*rf+

g



34 TRIBHWAI{TJMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2055 Baishalsh

Exam. Back
Level BE FulI Marks 80:r

Programme BCT Pass lVlardss 32

Yelr/Part rv/II Time 3 hrs.
I

Subject: - Simulation and Modeling

,/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' Thefigures in the margtn indtcate Full Marks.y' Assume suitable data if necessary.

1. What do you mean by simulation and modeling? Explain the types of models. l4+4J

2. Explain the static physical model, dynamic physical model and compare them. tS]

3. Explain the Markov chains and its application with example. t8l
4. What do you mean by distributed lag models in system simulation? Explain with

example. t8l

i. What are the properties of random numbers? Explain the algorithm of Gap Test. [3+5]

6. W'hat do you mean by digital-analog simulators? Explain the analog methods with
14+61example.

7. Why poker test is used? Develop the poker test for four digit numbers. [4+6]

8. How can you use simulation run statistics in an analysis of simulation output? t8]

9. What do you mean by GPSS? Explain the silnulation of telephone system. [4+8]
,1. rf tl.

9



44 TRIBHUVANI.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Regular/Back
Level BE Full Marks 80

Programme BCT Pass Marks 32

Year / Part w/II Time 3 hrs.

:

Subject: - Simulation and Modeling

r' Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.

'/ The figures in the margin indicate Full Marks.
r' Assume suitable data dnecessary.

1. What do you mean by system modeling? Explain the advantages and disadvantages of
simulation.

2. Explain the static mathematical model, dynamic mathematical model and compare them.

3. What do you mean by calibration and validation of model? Explain the iterative process
of calibrating of model.with example.

4. Write down the characteristics of queueing system. Explain the queueing notation with
example.

5. Why random numbers are used in simulation? Explain the random number generation
method with example.

6. What do you mean by continuous system model? Design the analog computer model of
liver with example.

7. Why poker test is used? Develop the poker test for five-digit numbers.

8. How can you use replication of runs in an analysis of simulation output? Explain.

9. What do you mean by GPSS program? Explain the simulation of manufacturing shop.

**!f

14+41

t8I

[4+s]

[4+5]

[3+s]

[3+s]

14+61

l8l

[4+8]


