15CS834

Max. Marks: 80

£,
Note l) For Regular Students: Answer a kﬂ%ﬂ Jull questwns trre.g)epttve of modules.
ii) For Arrear Students : Answer E‘TVE full questions, chooﬁng ONE full question
from ¢ tﬁodule
: A %’,‘-
P Module-1
What is simulation? Explﬁm with flowchart, the steps nyolved in simulation study.
N (08 Marks)
_b. A grocery store h?é ndy ¢ one checkout counter. Cystomer arrives at this checkout counter at
random from 1 t.5 rhinutes apart with equal,{pxobablhty The service time varies from 1 to 6
minutes with proﬁ?hpihty 0.30, 0.25, 0.05, Oeﬁ f 10.and 0.20. Develop a simulation table for
10 custom% find the following: &
(i) Aveiage. Waiting time of customer &
(i) Aye‘i@ge service time ﬁug;jh )
(iii) ;sAygrage time between amvals
(iv) The probability that server betng xdle

50, will be treated as malpractice.
ooy
j=)

aining blank pages.

42+8

Use the following set of randein numbers for amval 4, 10, 74, 5 79, 03, 87, 27.
Random digit for service tifnje.23, 35, 65, 81, 54,03%&7 27,73,70. { (08 Marks)
2 a. Explain the major concgﬁ&) in discrete even{ smmflatlon erte the flowchart for arrival and
departure events. o & 33‘«?» T (08 Marks)

b. Six dump trucks“éremsed to have coalfofin. ‘the entrance of 'ne to a rail road. Each truck
is loaded by one of\the two loaders. Agei%k)admg, a truck immediately moves to the scale, to
be wexghted as “Soon as possible. Both the loaders and scale have first come first serve
welghm & for trucks. Travel‘ifggm loaders to scaI S' considered negligible. After being
welghgd JAtuck begins trave tifac (during whxch*gme truck unloads) and then afterwards
retunisit?g“ loader queue Tg ities of loading,, welghmg and travel time are given in the
table 4 P

&Lgadlng time : 10 wi& 5 10 15,

Weighing time : 1212 12 16 12%16 imniply

£760% 100 - 40 40 80

s, compulsorily draw diagonal cross lines on the rem
, appeal to evaluator and /or equations written g,

1. On completing your answer.
2. Any revealing of identification

10

%’ Travel time R
End of mmula’gonas’%ampletxon 0 g'ﬁ’gnwelghmg from the scale. Depict 51mulat10n table and
estimate the loader and scale utlh’gzat;\dns ' (08 Marks)
's : V!

4

¢  Module-2
3 a. Explainthe charactenstlcs Qf{queuemg systems. List different queuing notations. (08 Marks)
= b. Define discrete and cont ous random variable. Explain the binomial and Poisson
g distribution. b (08 Marks)
< #
S; 4 a. Explainthe followm“g’contlnuous distributions:
é- )] Umforrnxd}s}r Abution s
= (ii) Exponentlafl distributions (08 Marks)
b. E).plam steady state parameters of M/G/1 queue. (08 Marks)
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~ Module-3

a. What is the role of maximum density and maximum pe}zm 1 generating random numbers?
With given seed 45, constant multiplier 21, incremen 49 ‘and modulus 40, generate a
sequence of fire random numbers. (08 Marks)

b. The sequence of numbers 0.54, 0.73, 0.98, 0.11, G @8 has been generated. Use Kolmogorov
Simirmov test with a = 0.05 to determine if tb@%othesxs that the numbers are uniformly
distributed on the interval [0, 1] can be rej eoted. Compare F(X) and, SN(X) on a graph.
Do.os = 0.565. S e (08 Marks)

a. Explain the inverse transfonnaty%?;gbhmque for exponential dlstnbutmn Show the

corresponding graphical mterpre(g;tl Explain the acceptanoef'f%kgctlon technique.
1N w0 (08 Marks)

b. Use the Chi-Square test w1tﬁ& :@— 0 05 to test for whethgr the data shown are uniformly
distributed. The test uses b= *l() intervals of equal lengﬂgjs_xo o5 =16.9.

041 052 ~099 002 047 030 46.17 082 056

005 045 %098 005 079 071°7023 019 082

093 0.65 . 039 042 099, 0"60 025 0.89 0.87

044 0.12 < 0.46 0.67 0. 83’12}3";0 76  0.79 064 0.70

0.81 0.94 @ 74 022 0.74 0. 96 10.99 0.77 0.67 0.56 (08 Marks)
o Moﬂule-

. eps involved in developn:i% 78f a useful model offiiput data and explain. (08 Marks)
b. Explam ‘How the method of hlsté,grams can be used tonLﬁeﬁlfy the shape of a distribution.
With an example, also mention drawbacks of hlsto%ian‘i:and advantages of, Q-Q plot.

b (08 Marks)

p
B e,

™ OR
a. Customers arriving at a‘abusy bank counter gﬂ;g,%S Ifnmutes penod l;f:tween 10 to 2 pm was

recorded for days givep below: Va4 Py T
Arrival/perigd?] 0 [ 1 | 2 .Sr 6[7]8]o A0
Frequency™ 15 [12 ] 10 5043 (2%
Use Chi- Square “t€st to check whether‘étkr data follows Pdisson distribution at 5% level of
51gmﬁcance No0s.a=9.49. er‘e 4 (08 Marks)
“required for 30 différét employs to cdinphte and record the number of hours
workeéd. during week days ngcgf"y

1.88 2.62 149 0.35%0:82 2.03 1544'““021 039 2.03 2.16 090 1.90

70.63 0.17 003 045431 015 2@3'%%;429 004 173 092 2.81 005
55 216 048 {0,

I¢ test the hypothesm that these service times are exponentlally
distributed at‘S‘V__m ’level of sxgmﬁca'nge Let the number of intervals be K = 6 and critical

value 9. 49 g 2 {08 Marks)

Rov

# Module-5
a. Explain the types of smul@ﬁtm with respect to output analysis. Give atleast two examples.

Jvﬁ. ‘

(08 Marks)
b. Explain the concepts of T&mnt estimation and interval estimation. (08 Marks)
o OR
a. Explain in detaxf about the model building, verifying and validation in the model building
process through @'diagram. (08 Marks)
b. Explain 3-steps approach to validation of simulation models by Naylor and Finger.
(08 Marks)
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