








































































































Exponential
continuous

4 x

used to model
lifetimes of
certain devices
or systems
times between

occurrences of
certain events

Poisson
Discrete

Some Common Random Variables (cont’d)

fX (x) = ¸e
¡¸xu (x) ; 8x 2 R

¸ 2 R; ¸ > 0

RX = f0; : : : ; ng










































































































Used to model
Some counting
ru s e g
of arrivals of

customers of
occurrences of
certain events
Noise in

low SAR

systems e.g
limited or low

photon imaging
There are other common

Ms but these are all

we will cover here You

pX (k) =
e¡¸¸k

k!
; k = 0; : : : ; n

¸ 2 R; ¸ > 0










































































































do not need to
memorize the pdfs puts

seein
cdf
pdf
pint

as alternative representations
of the measure P for
rvs
One common mistake

Find the pdf of a ru

X
wrong

Response

fix
if X x

if Xero
pfor some Xo

wrong






















































rong
The pdf fxx is not

random but X is

Often we transform a

ru using a function

go.IR R to get a

new V So g x is
a real number for each
ER and is not random
However if we consider

this means
so Y is

a ru since it
depends on web

Y = g (X)

Y (w) = g (X (w))

Functions of a Random Variable



X

ai

ÉETATIE

We want to find fy or

Py from g and fx or

px
We will consider 3 cases

X and Y both continuous

key idea Considering
the x y plane on which
9 can be graphed



HEY glx

i H E

g x

The event of interest is

Yay because we want

to find Fy ly and then
let fyly dayFyly
We can find Fyly by
finding an Ag IR such
that

Ag can be found from

g regardless of the

distribution of X

fY · yg = fX 2 Ayg



For each year once Ay
has been found can let

More formally we write

This is

EyeAy
see grade

Note Yay
occurs if and

only it g X Ey

FY (y) =

Z

Ay

fX (x) dx

FY (y) = P (Y · y) = P (g (X) · y)

= P (fx 2 R : g (x) · yg) =

P (X 2 Ay)



because by definition

Yay
Also the event g X ey
occurs if the event

XEA occurs because

Ay was defined to

make that tone


