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OPER 441

Midterm Exam

First term 1444

Department of Statistics and Operations Research

King Saud University
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Problem 1 : Suppose that 100 machine repair times have been collected. The data are summarized in

Table below in terms of the number of observations in various intervals.

1. Complete the following table (i Jsssll JaSi)

; nterval (Hours) Frequency Relative ‘Cumulative
Frequency Frequency

1 0.0stb.S 21 g.2) 0.21

2 05<x<10 12 o.)2 0. 323

3 10<x<15 29 0.29 0. 62

4 1.5<x<20 19 ©.139 o. 51

5 20<x<25 8 0.08 0. yg

6 25<x<30 11 0. 11 1

2. Draw the graph of the empirical CDF F(x) (! (oSl a5 sl dha )
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3. Generate the values of X using the following sequence of (0,1) randon\ numbers.

u

0.3708

0.8635

0.9038

1
0.4503

0.25

x=F1w)

1.07

2.37

2.5¢
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Problem 2 : Consider the following probability density function :

2
f(x) = {}—3

0,

Determine the CDF F (x) of this distribution.

F[z) =

o
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x=>1

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

G(x) =

0,
+
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-3<x<0
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0 <x$4 f/

x> 4

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

a) —3<x<0 ;sﬂghg.k?.nuu\;,,,‘

C;}ég>:

b) 0<x<4
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2. Generate the values of X using the following sequence of (0,1) random numbers.

0.5108

0.3915

0.9804

02371

0.7311

x=G1(u)

0. 55 F

~0.451

3.9/

~1.5 7%

2.72




Problem 4 : Consider the random variable X following the Binomial distribution with parameters

1. Fill the table (Jdssad Sl)

p=035andn = 4. (P(X—x)‘-—() (1 —p)** ).

X 0 1 2 3 4
P(X = x) 9. 1785 0. 3844 | 6 3/05 01114 0015
F(x) 017385 05629 | 0. 3135 | 0.9849 4. 00

2. Find the inverse transform function F~1(u) to generate observations for the random variable X.
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3. Generate the values of X using the following sequence of (0,1) random numbers.
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0.3237

0.6723

0.5649

0.9804

0.0356

x =F1(u)




