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Topic 8 - Continuous

random variablesJ
Lef: Let f : R-IR. We

say that f is a probability
-

Atensityfunction (pdf) if

① f(x), 0 for all X

②Sof(x) dx exists and

Sf(x)dx = 1

is1

lin



Ex: (Standard normal distribution(

Let f(x)=
Let's show that f is a pdf.

Df(x)=O for all

②Let
Then,

= (Gr*(d)
-)*



=

=

·050-2π
< D

x+y = r

dxdy = rardt =(0-( - e*]) do

=148 = 270=(2π - 0) = 7



So
,
I 1

.

Since #30

We know I =
1
.

Mus, S
*

dx =1

otis a polf .

Let: Let I be a
random variable .

-

We say thatE is a continuous

random variable if there exists

-
a pdf f where for any

interval I we have G
P(EI) = Sf(x)dx &

#
For example, I



P(a = * b) = Si+ (x)dx

P(a = ]) = Suf(x)dx
P( * = b) =S f(x)dx

The cumulative distribution function
-

(cdf) of I is

t

F(t) = Sf(x)dx
Fa

it



Note by the fundamental theorem

of calculus
,

F is an anti-derivative

-thatisF
on Call

Let a < b.

Let

S -
if ax

b - a

f(x) =

otherwise

-sta I ⑳
f

=



pdf:

① f(x)z, 0

②S dx=

-Fheight base

Ial

Let F(A) =Sf(x)dx
Let's find a

formula for F.

ae1 : Suppose ta .

Then ,

F(t) =Sf(x)dx = j0dx = 0.



⑳#
ae2 : Suppose a st = b.

F(t) = Sf(x)dx

= = Stadx

·2 pic =
base height

= -t

ae3 : Suppose bat.



F
his

if t = a

R it a

1 if bet

F(t)

#



# (Exponential random variable)
with parameter x

Let X >0 .

Define

S O if XO

f(x) =

xe
**

if X30

-



Let's show that f is a pdf.

① +(x) >0

QSP+ (x1dx =+
**

dx

=
-

* ! = [q - (eP]
⑮

=- (- 1) = 1

Let's find the cumulative

distribution function.

: Suppose A <0 . Then,

F(t) = Sf(x)dx =Stdx =



Lease1

f#-
e2 : Suppose A30 .

Then,

F(t)=S f(x)dx = Stexxdx

~ Lez =
- exx)t

*= - et-(e)
=-

+ t
+ 1

= l-ext



if t < O
So

Flat = Sixt if Out

F
=I

standard normalf(x) =x2

F(t)=
topic 7



Let: Let be a continuous

variable with pdf f.
random

Then the expectedvalue of E is

D

E() = )xf(x)dx
Let m = E[] .

Theariance is

var(E) = ((x f(x)(x) -u

and thestandard deviation is

T=ur(z)


