



































































































































feature 10

Continuous Random Variables
mm

Recall that a random variable X

is said to be continuous ie X is a CRU

if range X is an interval of real nudes

either frute length or mfruted

Examples
X lengthof a randomly selected

telephone call

X t me until failure of a machine

X Electoral current accrson

E Consider a dartboard of some green radarsf

R
X t

Let X drstach Of dart from centre
so range X o R






































































































































For any particular value
PCX r O

To see this r
r so the probability

of landing between

1 r and r B
tr tr

Z

P r'exert e

As r or a

p r'exerts grief

In general fora continuous RV Rx a

forany partrular value of
a

Recall that if X is dataset then

P X a fCa for the probability
mass factor

more generally for a a BEE range X

Plas Xs b
fCx

X a

For a continuous random
variable X we still

hone a probability mass
action fCx and

III D Stand tqYg
f x is called p area_Prob

aEXERG






































































































































l Ab

Dele Let X be a continuous random

variable Then a probabilitydensityfunction ffx

for X Ba fmotronTschthat
1 fix Z O tx

2 f x dx I

3 P aeXEb f cx7dx
P X a ma

we have for all x Ex

p x exe xd PCx c X Ek P x exc xd
p x LX C Xz

E Uniform Distribution

Consider an interval Ca b EIR Intelegth

Then the function

f x
for x cCa b

0 otherwise y

if iii
It d f8dxtf

ax

dx

aIdx EI






































































































































Ex suppose that X is current in a copper

wine and the current ranges uniformly
between

3.6 and 4.1

Q What B 173
exes 8

A Since we hone a uniform dosimbutron

f x 4
2 for 3 Exe 4 g

O 01W 3.8

So PG axes 81
1,3

82 z dx 2138 Dd

2 o 1

0.2

F Waiting true m hours at a hospital

for admission to
the emergency room is given

by by a distribution with p d f given by

fix EI fer x o

O for X o

What is PCI CXC 2

Pl x 4 Iz Ean e 1 e te

O 2386

o

P X 3 l P X 3

this ax finale
K e f e






































































































































M X mp.d.f.fi
How do we compute P X ex

By the fundamental theorem of
calculus

adf.fi Hdt fEx
antidervalueof f Cx

We call FCx the cumulative distribution

friction of X F a P XEa fffCx dx

We have Pca Xc b Fcb Fca

E Suppose
the Cdf of X rs gnenby

F X go
for xe e

Yz txt'T for i EXEO

I thx I fer o Ex
c 1

for XVI

Pax Ek Iaea D 8

p X o I P O

Icons i

what is the pdf








 fix dqFL KEEFE tax ko

X I fer b L X C l

f fan
th x I

Mlanandvarenceof
a Continuous RandomVariable

In the continuous seffrug
we can also compute

the mean and variance of
a CRV X

The transition from
discrete to continuous regimes

nor to pass from
E to f

Ff Xi's
a CRV with p.d.fi fax

then the

mean in
a E

Dx

For a fiction WX of a random
var

we have

EchlxD f xHaddx
umee is



o v k
III III f EAT Eat


