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Review

• Continuous nu
. : I a non-negative function f on 112

such that

Pf X E BJ = ffcxidx ,
V

"

measurable
"

B
set BEETS

,

where
"

measurable
"

sets include all intervals
and countable unions linter seeking of intervals .

In particular, P { asXE b } = fab fcxidx .

and f! fcxldx = I .
We call f the Pdf of X .

• E- [ XI = f
.

? xfcxidx .



Prop : Let X be a Cts nu.
with density f .

Let Gi KR→ LR
.

Then
W

EE 91×11 = f gcxifcxidx .

- is

we prove the above prop only in the case
that f Zo .

Lem
.

Let Y be a non- negative ets nu .

Then

EEYI = Soo Pf Y > y } dy .

Proof of the proposition :

By the above tern,

EE 9411 = f! Pf g (X) - y } dy
- sik

.
:*::; l "

= £41! "Igg ,×, >ygfcxidx) dy



( where ' '""i :{÷
"

is
:*: " )

" in" L! ¢! #ggµ , >y, fan dy ) dx
= f: fan 'Iggy , >ygdY) DX

=L: fan ( f!"I dxytfga, odd) dx
= ft
.
fan 9am d"

*.

Def : ( Variance) Let X be a ots nu. with density f
.

Vfx) = E ( (X-MH
,

where µ = EEXI
.

b

• Vfx) = f (x- th-fcxidx
- is

= f: x' fcxidx - ti .



Pf . VCXK f: (x'- zxµtIu4fcx , DX
= If x'fcxidx - Huff xfcxidx

+tiff fcxidx
= f: x'fcxidx - 2µ . tutti

= f.f x'fcxidx - ti
. *

§ 5.3 . Uniform distributions .

Def . Acts X is said to be uniformly distributed
on [ a , bt if it has a density"

fan = f Fa it xe [a .bz

0 otherwise
"



We call X is a Uhif . r- V on [ a , b1
,
or say

X has a un if distribution on [a. b ]
.

Examples : Calculate EEN and VEX)

for a unit r- v. X on [ a, b1 .

Solution
-

:

E[ XI = f: xfcxidx
= fab x Ipa dx
= lab =Hbj
= Atb
2- -

f
.

! x- fcxidx = fab x- fadx



= j . ay! Ej
Hence

Vfx) = a4ab - CatsI
'

4-

= Ek
.

12

• Def . ( cumulative distribution function ) .
Let X be a ots r. u with density f .
We define
FxCbs - P { X Eb }

= £! fcxidx .



Prop .

If f is Cts at b , then

f-*
'

Cb ) = fcb)
.

Pf .
Notice that for ut IR , Uto ,

Fxlbtu) - fxlbjfbjhfcxidx-fobfa.mx
a- =a-

= tufbbtufexidx
since f is Cts at b, so

fix ) - fcb ) is close to o

when x is close
,

to bb
,

hence as u-so
, utfbbtufcxidx → fcb)

.

The .



Example 3
.

Let X be a Unif r. u over ( o , l ) ,

find the density of X?

Solution : Fxzlb) = P { X-Eb )

⇒ {
P {Wb ' x' rb )

,
it b > o

o
otherwise

{ I if b > I
,

=

| if it bet
,

0 if b so
.



Taking derivative we obtain

f-
*
(b) = Trb if bt-o.it{ o otherwise

.

Nk


