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OPER 441 Final Exam First term 1444

Department of Statistics and Operations Research
King Saud University
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Problem 1 : Let T be the random variable that give the period of time (in months) between two rainfalls
in Abha city and its CDF given by .k &iaa 8 il shaall ¢l shad far a3 oy o1 (i) sl el T o8

a) Find the inverse transform function

F(t) = 2.12(0.6 — €7)
t=F1(u).

b) Use the random numbers in the tableau to determine the time of the 8th rainfall.
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1 0.967 5 0.835
2 0.663 6 0.453
3 0.381 7 0.916
4 0.752 8 0.484




Problem 2 : Consider the following probability density function :

0<x<1
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1< x<3
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Determine the CDF F (x) of this distribution.

Problem 3 : Consider the following cumulative density function (CDF):

( 0, x<0
%x, 0<<x<1
G(x) =+ (3 — x)2
1-— 3 , 1<x<3
\ 1, x =3

1. Determine the inverse transform x = G~*(u) of G(x)

2. Generate the values of X using the following sequence of (0,1) random numbers.

u 0.387 0.336 0.466 0.074 0.184 0.34
x=61(w

u 0.9 0.875 0.475 0.64
x=61(w




Problem 4 : Consider the discrete random variable X with the following distribution

P(X = X) = T, k = 1,2,3,4,5,6

1. Fill the table (Js2d Su))

P(X = x)

F(x)

2. Find the inverse transform function F~1(w) to generate observations for the random variable X.

Problem 5 : Consider the following function
x3

= — < x<
f () 90 1Sx<3

1. Find the greatest value f;,,45 of the function f(x) Al dad S sas

2. Use Acceptance/Rejection method to generate 10 observations (X;, V;) using the following formulas
A ) Al ks o Lie 10 il pimd / J g " i ke Jasind

X =a +ui(b —a), Vi = Tifmax
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Problem 6 : Consider the following function

2< x<4

f(x) =

1
4)
X
4)

A w IR

4< x<10

1. Find the greatest value f;,qy of the function f(x) &llall dad i saa

2. Use Acceptance/Rejection method to generate 5 observations (X;, V;) using the following formulas

A0 0 ) s nLia 10 3 " md s/ J 5 1 4yl Janid

Xi=a +ui(b —a), Vi = Tifmax




Problem 7 : Consider the following cumulative density function (CDF):

0, x<1
1
G(x) = %(x“—l), 1<x<3
1, x=3

and its inverse transformx = G"1(u) = Y80u+1, 1 <x < 3.

In a mechanic shop (S#£S), suppose that there is 35 % chance that the repair time for a car is a random
variable, X;, with CDF G(x), and 65 % chance that the repair time is a random variable, X,, distributed

according to an exponential distribution with mean 2 hours.

Complete the table to generate observations from the mixed distribution.
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Al g al2 Y Fy, (x) daal Ayl gdis ala Y <
n U,(0,1 X
U,(0,1) Py, () 4 2(0,1)

1 0.902 0.641

2 0.818 0.984

3 0.375 0.495

4 0.341 0.592

5 0.812 0.815

6 0.148 0.111

7 0.509 0.665

8 0.653 0.379




