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Question #1:  

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

𝑓(𝑥) = 1.06 𝒆
−𝑥
2          ;       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 rainfalls (in months) in Riyadh city using all number given below (move by 

rows) 

c) From simulated date, compute the average rainfall in Riyadh per year.  

d) Assume that the period of time of each rain fall (in hours) is a Binomial distribution that 

last for a maximum of 3 hours with parameter (p=0.75). Simulate the duration of rainfall 

using the numbers below (move by columns). 

 

 

 

 

  

Move by 

rows → 0.744 0.443 0.820 0.166 
 0.256 0.542 0.844 0.936 
 0.744 0.444 0.017 0.967 
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Question #2:   

Consider the continuous random Y with the following pdf:  

a) Write the cumulative distribution function of 
𝑓𝑌(𝑦) and compute the expected value of Y?  

b) Write the Inverse transform for 𝑓𝑌(𝑦)? 

c) Write the algorithm for generating 10 random numbers from 𝑓𝑌(𝑦). 

d) Let Y be the time (in hourse) for surgery in an Operations Room (OR) in K.A.N Hospital. The 
hospital has one Operations Room. Patients are transferred to the OR according to a 
Poisson Process with average time between arrivals equals to 5 hours. The operations 
Room work 24 hours per day. Define the random processes for the simulation model for 
the OR and apply it for 5 patients. Use the following U[0,1] numbers as needed. Starting 
simulations time is zero. 
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rows → 0.744 0.443 0.820 0.166 
 0.256 0.542 0.844 0.936 
 0.744 0.444 0.017 0.967 
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Question #3:  
A car repair workshop manager wants to develop a simulation model. For one particular repair, 

the times to completion can be represented by the following distribution (x in days): 

𝑓(𝑥) =

{
 
 

 
 
𝑥

8
−
1

4
      ;      2 ≤ 𝑥 ≤ 4 

10

24
−
𝑥

24
 ;   4 ≤ 𝑥 ≤ 10

 

 

(a) Write the inverse transform to generate random numbers for repair time. 

(b) Using U[0,1] random number in the following table,  use the inverse transform in part (a) 

to determine the time of each car repair to compute the average speed of completion for 

this workshop (number of services completed per day). The workshop works daily from 

8:00am to 8:00pm 

(c) Write the algorithm for using the acceptance/rejection method to simulate random number 

from f(x). Use the same random numbers in the table to apply the algorithm.  

 

 1 2 3 4 5 6 7 8 9 10 

U[0,1] 0.138 0.776 0.911 0.259 0.458 0.343 0.105 0.940 0.188 0.343 

Repair 
Time  
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Question #4:  
Consider an escaped prisoner who entered in a maze. The maze contains 8 chambers. If the 

prisoner enters any chamber he is equally likely to choose any door in the chamber (including the 

door he entered through). The prisoner has no time to waste, he has only 5 moves to escape out 

starting from chamber 0 before he gets caught up and put back into the prison. 

 

a) Define all random processes and write the algorithm for generating the prisoner moves to 
escape. 

b) Using your answer in (a), Simulate the path of the prisoner for 5 attempts in the following 
table  

 Move-1 Move-2 Move-3 Move-4 Move-5 Move-6 Move-7 Move-8 Move-9 Move-10 

Attept#1 0.338 0.765 0.976 0.107 0.154 0.684 0.901 0.715 0.013 0.228 

Chambers           
           

Attept#2 0.849 0.145 0.081 0.308 0.543 0.959 0.113 0.381 0.492 0.158 

Chambers           
           

Attept#3 0.731 0.487 0.396 0.144 0.982 0.180 0.631 0.802 0.712 0.507 

Chambers           
c) From the simulation data, what is the estimate number of moves to escape. 
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8 →  9   Escape 
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Question #5: 
Airplanes land on a small airport according to time between airplanes follows Erlang distribution with 

parameters r=3 and rate =5 airplanes per day. Also, the airplanes depart at random from the same airport 

according to Weibull distribution with parameter =3 and =0.5 for the time between air planes 

𝑓(𝑥) =
𝛼

𝛽𝛼
 𝑥𝛼−1 𝒆

−(
𝑥
𝛽
)
𝜶

         ;       𝑥 ≥ 0 

 

 Assume that the airport works 18 hours. 

1. Give a random number for total number of air planes landed in the airport on one working day using 

the following U[0,1] numbers as needed. (Answer on the back of the page)  

 
2. Give a random generation for the time of the last airplane departed from the airport on one day 

using the following U[0,1] numbers as needed.  

 
3. Assume that the percentage of departing airplanes from the airport is 44.5%. Make a discrete event 

simulation run of the airport for 12 hours. Write the simulation algorithm for this system and use 

it with the following U[0,1] as needed. (Answer on the back of the page) 

 


