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Question #1: Answer the following with True or False:

1. A Random experiment is any experiment whose outcome is known in advance for certain.

2.

Sample Space of the experiment is all possible outcomes of the random experiment

The elements of the sample space of any experiment must be always mutually exclusive

the experiment of the flipping of a coin one time has a sample space of four possible
outcomes.

5. Events are subset of the sample space and must be always mutually exclusive

6. The probability of the sample space is always equal to 1.

7. The probability distribution for any random experiment (S) must satisfy:
forall E € S then 0 <P(E)<1

8. In the coin tossing example, if we assume that a head is equally likely to appear as a tail,
then we would have P(H)=P(T) = 0.45

9. if we had a biased coin with head three times as likely to appear as a tail, then we would
have P(H)=0.6 and P(T) = 0.2

10. For any event E, the event E didn’t happen is E¢

11. A and B are independent if and only if P{AB} = P{B}P{A}

12.

Simulation model can be used to evaluate different alternatives and give an optimal
solution.

13.

The sample space in a random experiment is always determined and unique to everyone.

14. Simulation modeling is not good if there is less data or no estimates available.

15.

In call center model with two lines it is impossible to lose any incoming call.

16. In Bank simulation, the variable (X = number of kids with a customer) is a state variable

for the system.

17. The measures of simulation change every time a new run of simulation is performed

18. Every simulation run for the same model give the same results.

19. The uniform distribution is used when all values have the same chance to appear.

20.

If the random variable has mean value equals to the variance then it must have a Poisson
distribution.

21.

The normal distribution always has a bill shape around the mean

22.

The sequence of random numbers generated from a given seed is called a random number
a Stream.
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23. LCG has full period if and only if we get exactly (m—1) random numbers.

24. Always, if the LCG repeat the starting value Ro then the function has a full period.

25. Every LCG must satisfy all three conditions to have full period

26. Every time you run the simulation model you get the same output data.

27.The LCG is the function, it is possible always to find values for: Ro, a, c and m to generate
more than m different random numbers.

28. The LCG is the function X» = (aX n-1 + ¢) /(m).

29. The LCG is always used to generate pseudo-random numbers between 0 and 1.

30. The number of trials until 1st two success is a binomial distribution.

31. The Uniform distribution has a single mode value.

32. The normal distribution always has the mean equals to the median

33. The Gamma distribution always have the memory less property

34. If the distribution has a function the CDF then it must have an inverse transform.

—Ax

35. The Exponential distribution has the CDF function re

36. The inverse transform takes random values from Uniform (a,b) and transform it to random
values from a given distribution.

37.The Gamma distribution is a special case from the Exponential distribution.

38. The Geometric distribution is a special case from the Binomial distribution.
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Question #2:

A traffic control engineer reports that 75% of the cars passing through a check point are from Riyadh
city. If at this check point, five cars are selected at random. Find:

The probability that four of them are from Riyadh city?

The probability that at least four of them are from Riyadh city?

The probability more than four cars will pass until one car from Riyadh city passes?

The expected number of cars that are from Riyadh city?

If you decided to simulate this system to approximate the above probabilities, what are the
data that you will collect from the simulation model?

SRl
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Question #3:

A service station has three servers and a single waiting line. The
servers serve customers in the order in which they arrive. Servers
may leave the service at any time for taking break. Also, customers
may leave the waiting queue without service due to long waiting
time. The service time of the customers changes according to their
gender and the type of service they request. The service facility
provide four types of services.

In the list below at least 10 state variable and 5 attributes and
define the possible values of each one?

ag2undlloll
King Saud University

Definition of Variable

Type

Values

10

11

12

13

14

15
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Question #4:

The length of time for one customer to be served at a bank is a random variable X that follows the
exponential distribution with a mean of 4 minutes.
1. What is the probability that a customer will be served in less than 2 minutes?
2. Given that the customer spends more than 5 minutes until now, what is the probability that a
he will need more than 4 minutes to complete his service?
3. Given that the bank now has more than 100 customers, what is the expected number of
customers completed their service in one hour from now?
4. Draw the flowchart that will simulate this system to approximate the above probabilities? (Use
the command Generate RV from Dist.--- to complete your flowchart)
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Question #5:

Consider the following LCG generator m=64, a=5, c=3
Answer the following:
a) Using the three conditions, prove that this LCG has a full period.
b) Generate the first 10 random numbers between 0 and 1 from the above function starting from
Ro = 2.
c) Consider an investment portfolio that changes randomly with percentage x% according to the

following pdf:
e 1<x<2
=x°; —-1<x<
f(x)=17
0o ; otherwise

For each level (x%), the portfolio remains a random amount of time following an exponential
distribution with average 2 days. Using the above LCG, simulate this process for with Ro = 2
stream for x% and Ro = 13 stream for time. Starting with x = 0. End the simulation at the 10th
change. Estimate the average change at the end of simulation.
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Question #6:

Customers arrive to a restaurant according to a random process follows the Poisson process with
rate 15 customers per hour. The customers take their seats on one of the tables available, choose
their entries, waits for their order to be presented and they start eating. The processes are illustrated
as follows:

Review Menu Order
and Order Prep Aptaiz. Main. Desert. | 0
[3,6] min

e The Review of the Menu and placing an order takes a random time between 3 to 6 min.
e The preparation of the order takes a random time follows the exponential distribution with
mean equals to three times the time of placing the order.
e Eating time is divided into three parts:
a) Appetizers time: follows exponential with mean 5 min.
b) Main course time: follows exponential with mean 15 min.
c) Appetizers time: follows exponential with mean 10 min.
Answer the following:
1. Define all random processes involved in the system.
2. Build the algorithm for simulating the table occupation in the restaurant and draw the flow
chart for it.
3. Simulate the system for ten customers to estimate average number of tables occupied per
hour.
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Question #7:

Consider a Car dealer who has a show room that can take up to 10 cars. The manager review the sales
and demand on cars by the end of each week. The manager doesn’t want the cars in the showroom
go below 5 cars by the end of the week, therefore, if he observed number of cars in the showroom is
(y<5) at end of the week then the manager will order enough new cars to exactly fill the showroom
to the maximum. The new cars will be delivered immediately next day. Also, If the manager observed
storage level is at end of the week is y 2 5, then no new cars will be ordered. As to satisfy customers,
the manager can accept no more than one car only in shortage demand
Answer the following:

1. Write the Simulation algorithm and the flow chart of this system.

2. Use the following input data to simulate the system

3. Estimate expected number of cars in showroom per week from simulation.

4. Estimate probability of that the show room has less than 3 cars by the end of the week from

simulation.

Car Start End Make order Order Lost
wk Demand | Storage | Storage (Y/N) Quantity | demand
1 3 10
2 2
3 8
4 2
5 4
6 4
7 8
8 5
9 2
10 1
11 6
12 3
13 10
14 3
15
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