
 

We have learned about
the pdf and cdf and
have the result

AP is a

Note is an element of subset of

Some common forms of A

where

Note that every nu we

will encounter on the
class will have a

l

P (X 2 A) =
Z

A
fX (x) dx A ½ R

A = (¡1; x)

A = (¡1; x]

A = (x;1)
A = [x;1)

x; x1; x2 2 R;
x1 < x2

A = (x1; x2)



edt and pdf For one type
of ru there is another
function that is more

often used in practice

Defn A W X having a

cdf that is continuous

everywhere
is a continuous x

Defn A ru X whose cdf is

piecewise constant with a

finite or countably infinite

number of jump discontinuities
is a discrete

E
x

Types of Random Variables

8x 2 R



Note that if a ru is
continuous every where except for
a finite a countably infinite set
of sump discontinuities and
is not discrete then it
is a mixed
Example

Y___x
Mixed us sometimes
appear in practice but we
will not see them in this

class
Note that for a continuous
rv at each at 1B

since the Cdf is continuous

everywhere and thus FxG7FxG
One consequence of this
can be seen as follows

P (X = x) = FX (x)¡ FX
¡
x¡
¢
= 0;

P (X · x) = P (fX < xg [ fX = xg)



and since and
are disjoint

since P X x O

FXER if X is a

continuous rv

So for a con nuns

ru can interchange
E and C and
Z and

For a discrete ru since

the pdf is the derivative
of the Cdf this leads
to a pdf with 8 functions
Forexample

PIX 1 E site

fX < xg fX = xg

P (X · x) = P (X < x) + P (X = x) = P (X < x)



The pdf can be
written as

f G SHESH
T Axe

Divac delta fun
Instead of using the pdf for
a discrete ru usually u.se

Deth For a discrete ru X the

probabilityation or

pinfasmpymastunction
is

where Rx is the set
of points where Fx has
a discontinuity

For the example above

The Probability Mass Function


pX (x) ´ P (X = x); 8x 2 RX ½ R:



Rx 1,1
Unless otherwise specified
use the pint instead of
the cdf pdf for a

discrete w

Some properties of the pint

function

theatres
is

a It then
puljitsu

form X since

Some practical advice for

working with ros

is the ru continuous
or discrete

pX (x) ¸ 0; 8x 2 RX
X

x2Rx
pX (x) = 1

A ½ RX

P (X 2 A) =
X

x2A
pX (x) ;

fX 2 Ag = [x2AfX = xg



If continuous use

Cdf or pdf
If discrete use

pint
If it cannot be

determined from the

problem statement
use adf or pdf

What is the problem
asking for

the prob of some
event you might
use
p Xx Fye
fxlx dx or

PLXex pxG
You may need

to use set algebra
and axioms properties



p
of P to find the

prob
The cdf pdf or

pouf of a ru

your answer

mustbeafunction
The function must
be defined on

all XE IR for
a calf or pdf
all ee Ry for
a pint


