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College of Science.

Department of Statistics & Operations Gleball Sgany phaaifl and
Research
Second Midterm Exam
Academic Year 1443-1444 Hijri- First Semester
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Course name Modeling and Simulation — A
Course Code OPER 441 S 441 SAN sy
Exam Date 2021-11-24 I 1443-04-19 glasay s
Exam Time 12: 30 PM Sl iy
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Student’s Name | Wl 2@ sl anal
ID number 438210 2% rraladl ad )
Section No. Al a3
Serial Number 1 el 23 0
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(except this paper) o = (3 5
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This section is ONLY for instructor

# Course Learning Outcomes (CLOs) Related Points Final

Question (5) Score

1{ To know the basics of pseudo random generation and apply
different methods of random generation techniques

Chose and fit theoretical distribution on collected data
Define and compute performance measures from simulation
models

4| Recognize and analyze simple models and its main elements
for simulation

Understanding how to use computer software (ECXEL) for
simulation models

6| use appropriate statistical techniques to analyze and evaluate
outputs of simulation models

7| Generate random variates from different probability functions
and directly from collected data

8| build simple simulation models of real-life roblems
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Question #1:

Given the LCG witha =5, ¢ = 1 and m= 19."’;An_.$wef"'t'h’e following:
1. Does this generator have a full c‘frae? Prove your answer?

2. Using this LCG and a seed value Ro = 13, simulate tossing an unfair coin with P{H} = 0.6
1 5 until head appear twice.
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Question #2:

The period of time (in months) between rainfalls in Abha city is modeled using the following pdf:

-x
f(x)=106ez ; 1<x<4

Where random variable X is time between rainfalls in months.

a) Write the inverse transform for measuring the time between rainfalls.

b) Simulate the next 4 rainfalls (in months}) in Abha city.
, ¢) If the we want to simulate the rainfall thag/i;a_'_\ga_

___simulated values.

§ 8 months from now. Write the
=
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Question #3:

Students arrive at a self-service cafeteria at the rate of one-every 3020 seconds. Is estimated that
40% of students go to the sandwich bar, where everystudent prepares has own sandwich in 60+30
seconds. The rest go to the main counter, where one server spoons the prepared meal onto a plate
in 45+30 seconds. All students take their seats in the cafeteria and spend 20 + 10 minutes eating.
After eating, 10% of the students go back for dessert, and return to their table to spend an
additional 10+2 minutes in the cafeteria.
1. Simulate until 20 A%ople have left the cafeteria using the following table of U[0,1] numbers.
2. Atthe final simulation time, estimate the following from the simulation data:
a. How many students are still in the cafeteria
b. What percentage of students at the sandwich bar.
c. What percentage of students at the main course counter.
d. What percentage of students on tables
e. What percentage of students take dessert.
3. From the simulation data, what is the average time that a student who gets a sandwich
spends in the cafeteria until he leaves after finishing his entire meal.

stdl | 0454 0.516 0.922 0.405 0.965 0.686 0.623 0.327
std2 |  0.046 0.239 0.356 0.686 0.577 0.234 0.439 0.588
Std3 | 0.024 0.034 0.134 0.534 0.648 0.244 0.525 0.340
Std4 | 0.162 0.032 0.224 0.209 0.441 0.493 0.850 0.607
std5 | 0.359 0.946 0.607 0.420 0.058 0.197 0.336 0.353
Std6 | 0.908 0.385 018y | 0.683 0.067 0.856 0.736 0.328
Std7 | 0.287 0537 | 0.196 0.087 0.297 0.772 0.564 0.633
Std8 [ 0.980 0.383/ ’ 0.485 0.909 0.061 0.201 0.356 0.361
Std9 | 0.253 0.671 0.545 0.765 0.651 0.030 0.839 0.546
Std10 | 0.160 /0.498 0.090 0.432 0.187 0.588 0.248 0.954
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Question #4:

A traffic department of a small city wants-te-simulate the occurrence time for the accident in an
intersection using some different choices of distributions to estimate the number of accidents per
month [30 days), Use the following U(0,1) numbers to compute the simulation under the following
assumptions.
1. Estimate the number of accidents in the 15t month assuming the time between accident is
an exponential distribution with mean 4 days.
2. Estimate the number of accidents in the 1t month assuming the time between accidentis a
discrete uniform distribution with mean 4 days and +2 days.
3. Estimate the number of accidents in the 15t month assuming the time between accident is
Binomial distribution with parameters n n=6andp=0.75.
4. Compare the result from simulation in (1), (2) and (3) with exact mean for each question.

-6%X -
/-l' eXP CJ'C = , - e ) E ('X) = ‘ = <4 Use uniform numbers (as
'6 needed) by columns until you
- ( Q) finish all numbers in the
2)7 column then move to the next.

=l-e

dPart1 Part2 | Part3

. 0.9
0.737 0.454 0.516
0.293 0.046 0.239

_2] uni fon. Cd( (%~ 0a) N 0136 0024 0034
\ -

< ¥ < 0.848 0162  0.032

h - N) X 0.692 0.359 0.946

0.727 0908  0.385

= (3o + 2) Q 0.116 0287 0537

m = 0074 0980  0.383

i g 0.262 0253 0671

o 0.385 0.160 0.498

ﬂ; L 0.317 0815  0.328

'Nom o\

) /2 0.923 0.500 0.336
¢ ? ) 0.057 0.872 0.600
( 0.441 0.993 0.965

<+ (079) (o. ZS)
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Question #5: .
Consider a continuous random variable with the following pdf:
_ [; 0=x=1
j(‘.')_l%_\’ | < v =3

(a) Construct the algorithm for obtaining random numbers from f{x) using the inverse transform

method.
(b) Using your answer in (a), give 10 random numbers from f{x) using the following uniform
numbers.
1 2 3 4 5 6 7 8 9 10

0.387 0.336 0.466 0.074 0.1841 0.336 0.900 0.875 0.475 0.636

(c) Assume that the variable X represents the time between arrival to a service station (in hours).
The station work hours are from 8 am to 3 pm. The owner wants to determine the expected
number arrivals per day using simulation output for 3 days. Using the following uniform
numbers for each day, estimate the average number of arrivals per day.

Day-1 | Day-2 , Day3 |

1 0194 0489  0.029
2 0790 ' 0300 _ 0.800
3 008 0791 = 0764
4 0111 0918 | 0553
5 | 0954 0638 _ 0452
6 0723 0890 = 0744
7 0551 0079 0139 |
8 0919 |, 0926 | 0281
9 0337 |, 0310 0384
10 0.831 = 008 0100
x x X
A kY
(
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