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Reca l l . . .

1 2 . 1
Defy : W e say

t h a t a random

va r i a b l e i s Cabsolutelyleontinuous
i f F* e x ) i s a continuous func t ion

a t a l l points X E R .
aE×cx)

Fact)

°} discontinuity¥÷÷÷.it#qRVTo-
tae



Reca l l . .'

1 2 . 2
W e say

t h a t a R V * i s discrete
i f i t t a k e s o n v a l u e s f r om a d i s c r e t e

( f i n i t e o r countable) subset o f I R .

I n t h i s c a s e , £ ex ) i s a " s t a i r c a s e ".

"
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t.IE#p=-PEX=xia3)
K = 1 ,2 , 3 .
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1 2 . 3D e f t : the parobapbifittxden.si?
tjIIti#as t h e

der.ua#eofthecdfF*cx)w.r.t, X :

f * i n = df¥¥.
n.be ( i ) f*cx) z o , t x E R .

( i i ) [£ , ex) d x = Fa c a ) - E C-co)

= l - O

= I .



1 2 . 4
n d w e w i l l broaden o u r "definition"

o f d e r i v a t i v e t o i nc lude t h e

derivative o f a step discontinuities

a s D i r a c S - func t ions .

Diracf-funct.ci#:=
( i ) S a s s o ,

t x # 0 .
~

( s i x - t o ) = O
,
f x ¥Xo )

c s E

( i i ) ↳scxjdx-fscxldx-l.ve>
O

- E



Th e s e t w o defining properties g ive 1 2 . 5

r i s e t o t h e "sifting property" o f t h e
D i r a c d e l t a f u n c t i o n :

[get S i x -X o ) D X = §geol Sox-Xo) d x
- c o

= gexo) § S i x - x o l d x = g
H o l - I

- i s
= geo)

i . t÷ms÷÷÷÷÷÷.
t h e D i r a c S - f t n -



1 2 . 6Suppose I h a v e

4 ( x - x o ) I I , × , 1£)
= { ' s

X E [ x o , cs)

0 , X E C-a s , Xo )

ucx.to)

a Scx-Xo)

±÷× '⇒ t . n o .I.

" ¥ u ex-Xo)" = Six-Xo)

X 0 , x < X o

r a f f Scr-Xo) d r = {a ,
x > X o

- i s
I

, X = X o



Exampled. Cons ider a R V t h a t i s t h e 1 2 . 7

numerical outcome o f rolling
a f a i r d i e .

Facts = ①( { * E x 3 )

= f - Ie,,% t o Idiot---toting'

f , I x ) =

''dFI¥#¥x-1) t f s i x - z )
t e . i t f s ex-G)



F x Ct) 1 2 . 8

¥÷÷i÷÷
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1 2 . 9

PIII.sn?-othe.Pff;taRV-
2.F*lXl=&f*ld1dd

3 . -§f* A t d x = I

±4 . P C { x . E X E X > 3) = ff*cxldx



f o r a continuous R V # 1 2 . 1 0

t o t a l

P C {Xo c # E x o t o x 3 )=ff*Cx1dx
Xo

= f * No)-OX ,
f o r sm a l l o x

t÷÷⇐.
Recall: # a ) I F*CXt%-F*÷
⇒ fact)-DX I Falxtox)-fix)

= ①(Exc#Exoth3)



1 2 . 1 1

W e o f t e n d e s c r i b e a R U N

by specifying i t s a d s o r

pdf a n d completely ignoring

t h e underlying ( S , F , P ) .

( t h e underlying C S , F , P ) i s there ,

b u t w e j us t don't t h i n k about i t . )



1 2 . 1 2
E x # Gaussian

A R V X i s Caussian i f i t

h a s a p d f o f t h e f o r c e

f *H=y¥ exp {.CI#3itxeR
where µ E - R and o > O .

,

" I fix:[facade - IE ( ¥ ) (G-( ¥ )
i n

Papoul
is)

where
first.fr#..e-ZY2dz-.srCu,oH



1 2 . 1 3

OIL.) c a n n o t b e w r i t t e n

i n "closed f o r m ! I t c a n

b e numerically computed
a n d i s widely tabulated.

S o - i f I t i s a G a u s s i a n R V

w i t h µ e R a n d O > o , t h e y

① ( { a C # E b3) = f * I b ) - f a e c a l

= o I l b ¥ ) - I C F ) .



1 2 . 1 4

E I , unifpgmt.lu?isstribateduuR#rm distribution,

* N U [ a , b ] , a a b

{ f

f , A ) = F a't.ca?bInf*H
Integrate

a
F i a t

E a - H , ⇒Hee. ¥ E x


