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Reca l l . . .

1 3 . I
E x # Gaussian,

A R U H 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 u e - R and o > O .

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

Papoul
is)

where f-cry,§g¥EZ%dz.
M m , '



Re c a l l . . .

I 3 . 2

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

X u U [ a , b ] , a a b

{ f

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

a
f r a t

F a - T i ,
T

⇒ 1¥ I xt h x
.

E x j BinomiallyDistributedr
.

1 3 . 3

A binomiallydistributedr i s a

d isc re te R V taking o n v a l u e s i n

t h e s e t { o , l
, 2 , . . . , n } C I R

w i t h pouf
p *

( k ) = ( I ) pkli-pink, Ka o , 1,2,...,h
p c - [ o , I ]

T h e e d f o f t h i s R V i s

F*cxI = P ( { N e x } ) = ¥If(1)pka-p,""

where m a x i i s a n integer suck
t h a t

m i x ) E X < m a l t ' t
.



±
q F a

CH 1 3 .4

±t±i÷÷±÷÷÷÷.

§ He"dFI¥" =,¥op*( k ) s k - k )

= ¥4(Ya)pkci-pin-kscx-kJ-
Px@PD0oinFFiiEi.E. t n .

Ex.4-Expouent.ie//yDistributedR#i3.s
A R V X w i t h a pd f o f t h e fo rm

f * m = d e i ' . tacos?- {dE[+t o
0

,
t o

where o r > o i s called t h e parameter
o f t h e exponential R V,

' I E .



1 3 . 6
S e e examples o f o t h e r types
o f R V s i n Papoulis

Yo u should k n ow t h e following pdfs
a n d poufs:

p d f s . s i ?Gauss ian
P o i s s o n Exponential

U n i f o r mGeometric

Connditionaldistributions 1 3 . 7

Given I S , F , P ) w i t h a R V H

def ined o n i t , a n d given A , M e t ,

w e k n o w t h a t

P C A I M ) = ftp.fmm#,P1M1>o .

T a k e A ="EXsx3" = { W E S : I l o ) E x }

Then pcalm) = P ({HEX3 1M )

Th i s i s a conditional c d f o f #

c o n d i t i o n e d o n t h e e v e n t M E F .



I c d f o f t h e 1 3 . 8D e f f : tkeugotuj.IN#is-
F*CxlM)=P(EXEx3/M)

= PCE*pYm3}#,xER

Th e defer. o f F.nu/M) i s j u s t l i ke t h e

d e f n . o f F a l t ) , except w e u s e t h e

conditional prob. me a s u r e p c . I M ) instead

o f P C . ) .

1 3 . 9

① Calm)

Prob. measure

⇒ F t H I M )
i s a v a l i d i s a valid

c d f

i . E N I M ) h a s a l l t h e

properties o f a v a l i dadf.ae#P(EacXEb3/
M)=F*CblM)-F*lalM)



1 3 . 1 0
De f y : T h e cond i t i ona ldensity.su#ncP::abiIi:ilaiIpdss.s

X cond i t ioned o n M E I i s

# HIM)±dFx¥lMI.

nib. [ ( x lm)
¥

f * ( x l m )
i s a va l id

⇒
i s a va l id

e d f pd f

e .g . P ( { a s k s b3IM) =
§f*cx1m)

D X

a

13.1 1
I n general, w e m u s t k n ow t h e

underlying s t r u c t u r e o f CS , F , P ) a n d t h e

mapping * t o d e t e rm i n e f*cx1M) o r #HIM).

B u t s ome t im e s w e c a n d e s c r i b e t h e e v e n t

M e t i n t e r m s o f t h e R V X .

e . g e I . M - { N s a } ,
a c - R .

Z , M = { b a k e a } , a :b E R

b e



1 -. L e t M e { H E a } , a e I R 1 3 . 1 2

F * H I M ) = ① (EKEx3lEXEa3)
=pcexi.IE?I5#Twocas-

es-: x > a a n d x E a .

I . L e t M = { H E a 3 1 3 . 1 3

( a ) x > a

{¥ I 3 n E¥3= {N s a }
¥ 7

Exam)-PPYI.EE#=f?i&=1



( L ) : I f x s a n : 13.14

{Y¥3nE¥E3= { * ⇐ 3

- 4 ¥
⇐ wink'%{¥IEaI,-51¥,

EI¥ mean."' F*cxlM) = { I
,

x > a

I 3 . I 5

¥÷÷÷÷÷
÷÷
¥¥i:i#I*xi¥¥

= {E¥÷. ⇐ a

O , X > a



1 3 . 1 6

← £ , I x l { H E
a 3)

k÷÷⇒÷.

Z , M = { b < H E a } ,
b a a . 1 3 . 1 7

[ ( x lm ) = P C { H E X 31 E b s N s a 3 )

=PCEM.fi?.:::II#Three-
distinctregiois-:
( a ) x > a

T a
( b ) b < x E a

( c ) x E b



1 3 . 1 8Analyzing t h e s e 3 c a s e s , w e get
(exerc ise)

1 , x > a

[ex/M) = {O, X s b
¥i:i÷÷. b a r e a

T h e corresponding conditional pdf is

-5*1×1{ b a k e a 3) = dF*NlE¥XEa3)-

= {°,
t > a

O , x E b

¥¥I¥⇒, b a r e a

1 3 . 1 9A picture o f t h e s e pdfs appears

a s f o l l ow s :

f )
"
"IEKH.ca})

Hine.



1 3 . 2 0Thetotalprob.LawandBayestheodem

Given a
R V × o n ( S , F , P) , l e t { A , , . . . , An}

b e a partition o f S , w i t h A e G F , k i l,...,n .

Then

p ( { * e x 3 ) = P ( {HEX31A,)
PCA,)tPlEHEx3lAz)PCAz)

+ . . . + ① ( {HEX3)An)Plan),.. ( I )

B u t note t h a t

PfEHEt3) - Fia)

P ( { * Ex})Aia) = Ecklar)

e: F*cx) = facxlA,) PCA,) t F*cx/AzIPlAz) 1 3 . 2 1

+ . . c t F a ( X I AN ) P lan )
- - -

( I A )

note fa c t ) = d§¥
a n d f*Cx/A←) = dFa¥A#

⇒
f * ( x ) = f.ua/A,)PfAi)tf*cx/Az)PlAz)

t . . . t f # ( X I AN ) MAN)
- - - ( I B )

1 3 . 1 1



2 - .
R e c a l l Bayes Formula :

1 3 . 2 2

P l a t t s ) = PCBlpA§Pµ.

L e t ① = E X I T } . T h e n

P l A l E X E X 3) =
PCEHpqtqgl.tt#g
PA)

=AHI.fi?,PCAJiePl-
AIEKex3)=FaAfA#A)


