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Question #1:

Consider the following LCG generator: X, = (7 X,.; + 5) mod (12), X,=2
Answer the following;

o

a) Show by that because that the three conditions are not sat-isﬁ'ed,. the LCG does
not have full period.

b) Find all different stream of the LCG above.

Question #2:

Consider the following set of pseudo-random numbers.

1 0.7551 a Lwn | 2iay )
2 0.8469 0.10 6.251 7.779 4.865
3 0.2268 0.05 7.815 9.488 3.940-
4 0.6964 0.025 9.348 11.143 3.247
5 0.842 0.01 11.345 13.277 2.558
6 0.8075

7 0.5480

8 0.4047

9 0.6545 |

10 0.3427 |

Test the hypothesis that these numbers are drawn from a U (0, 1) at a 99%,
confidence level using the Chi-squared goodness of fit test using 4 intervals.

Question #3:

Suppose that the service time for a patient consists of two distributions.
25% chance that the service time is uniformly distributed with mini
minutes and a maximum of 25 minutes, and a 75% chance that the time i
according to a Weibull distribution with shape of 2 and a scale OfA,%. Us

of U(0,1) random numbers below, generate the service time for two patie

o T 1 T 2 3 4 5
| 00,0 | 0943 | 0398 | 0372 | 0943 | 0.204
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s distributed
ing the table
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1 out of 4

Scanned by CamScanner



SN 441 - Bl . ] I .
Adel Fahad AlOdclmg and Simulation r}-“—n G S R

tasheed: [T U
Clbaall & gy y ploas) ol IEMEVIY)I - R TTETY

' electropj . .
tronics store sells smartphones. Number of smartphones the store seil per day

1S a g p
0 ndom variable between 0 and 4. The owner can model the sold smartphones in
4y as a Binomial distribution with »=0.65 and n =b§f

a) Find the inverse transform for number of sm

: artphones sold in a day.
) Generate three random numbers from Ax) using the table of U(0,1) random
numbers below.

n 1 2 3
U.(0,1) | 0305 | 0.696 |0.171

Question #5:

Consider the following probability function:

4 B 1 3
—x - <x<
fx) = {80
0o ; otherwise
n 1 2 3 4 5 6 7 8 9 10

U.(0,1) | 03045 | 0.6964 | 0.1709 | 0.3387 | 0.9804 | 0.1246 | 0.842 | 0.6557 | 0.3415 0.6254

a) Find the inverse transform of the probability and generate 5 random numbers
from f(x) using the table of U(0,1) random numbers above for n=1,2,3,4,5.

b) Use acceptance/rejection method to generate 2 random numbers from f{x)
using the table of U(0,1) random numbers above for n=6,7,8,9,10.
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¢ to a minimarket according to a random process with arrival rate’that

aSsumed
o be constant .

ant. Afle : : e o ) . s
CuStOmers I the customey finishes shopping, the arriving

Proceeds to a single server
‘ s 10 ¢ server chee . i
N g er checkout counter. The checkout sever takes a

amount of ¢ nis L
cuSlOmel.S | of tlmc. l‘o finish the checkout for a customer, Data collected for
entered the minimarket in the last 40 mints as follows

’-\FF Sc'rvicc Service r-\[W\utr_-l)?[\ Idle Mone
~£2£ﬁ;ﬁ~ QnE; __é;gg é:gs VSX;;? ;:ﬁﬁ ggﬁ ]Tmc SPC"{
\i\ 0.24 0.33 0.24 0 0 0.58 (')"2': (jg) I
— 0.93 2.10 0.93 0 0.00 | 3.03 0.36 20 I
3 | 176 9.51 3.03 ! 127 | 1254 | 0.0 30
4 | 939 4.27 12.54 ! 3.05 | 1681 | 0.0 20
% lljjj ?.z 16.81 1 423 | 2103 | o0 20
6 | 14 : 21.03 1 6.77 | 2245 | .00 20

5 19.29 0.49 2 45 1 3.06 | 229 | o00 30

8 22.52 1.53 2994 I 042 | 24.47 0.00 | 10

9 27.94 2.25 2704 0 000 | 3019 | 54 20

10 37.96 1.61 37.96 0 0.00 | 3936 | 777 30

| M9t 1333 b

Answer The following
1. What is the expected service time?
2. What is the expected number of arrivals in one hour?

3. What is the average waiting time?
4. What is the probability that the cashier is BUSY serving customers during the

simulation time? ‘
5. On average what is the expected time that customers spend in the minimarket

from the time they enter until the time the leave the minimarket?
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Uestion Y.
Student
takes a r. i : 1 )
N and 30 o ';out to the university that takes an integer uniform time between 20
In 1 e 1 i c
ere are tyo ¢ e thﬁli ts nothing stopes him in his way to the university. However,
raffic light intersecti I
graph. ghts and an intersection that may be congested as shown in the

y " ’l
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In hi :
N his way to the university: u
* If the student stops at the 1*

mj

s . traffic light (with probability 0.6), then he will
pend a random time that follows an exponential distribution with mean 5 min

If the intersection is congested (with probability 0.4) then he will spend a
random time that follows an exponential distribution with mean 10 min

If the student stops at the 2" traffic light (with probability 0.3), then he will
spend a random time that follows the Erlang distribution with parameters o= 2
and 3 = 0.25.

1. Write the steps of the simulation for this student.

2. Make a simulation for 5 days for this students to give the data for:
e Time to the university
e Waiting time at the 1* traffic light, if the student stops.
e Delay at the intersection if there is congestion.
e Waiting time at the 2" traffic light, if the student stops.
Day 1 | Day 2 | Day 3 | Day 4 | Day 5
0.909 | 0.635 | 0.077 | 0.309 | 0.114
0.228 | 0.809 | 0.456 | 0.590 0.767
0.787 | 0.724 | 0.458 0.254 | 0.127
0.140 | 0.135 | 0.153 0.536 | 0.126
0277 | 0.887 | 0.698 0.394 | 0.823
0,063 | 0.099 | 0.116 | 0.270 | 0382
0272 ] 0.707 | 0.013 | 0.611 | 0.577
5271 [ 0362 | 0.179 | 0.934 | 0316
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