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Pstsjednocent FA,
BErt : P(AUB) = P(A) +P(B)-P(AMB)

Rozepime AUB = (AnB2) U(A & B) U(AMB)
*
disjunkte udilosti

Sadutivita psti
P(AUB)=p(a(B))+ P(a(B)+ P(ACB)
-1)+ P(A&B) + P(A-(B)+P(AmB)

-P(AMP)

= P((A1BP, -(AnB))+P((AB)w(A&B))-P(AMB)
= P(a) + P(B) -PAM,!

Spojitostpsti AnNA nebo AntA = PlAm)->P(A)
n-

&A ACAL ...

da=AAAAAA
↳ definima B=An

,
Bu : =Gen : An ,wkA]

B : = [Wed :Az , wa , car] , B
: =..

=> B
,B ,

... ou disjunktue a An==B F
i=1

aBi=Ai (viz)
Pak Plan) = P(Bi= P(B) a

naslette

ein PlAr) =enP(B)=B) =P(B) + P(A)
n+0

1) anclogichy
A

onplue' psti= Ai , ArAj=j ,
Plato

=> P(B)= P(BIA=)P(Ai)

Definnyme C := BlAi ti

Nahledneme
,
ze C

, ... / Jon disjunkta : a BEC
Potom P(B) = [P(C)=[P(BRA:)=[P(BIA)PLA)definitea



Decaysoryvety P(A: (B)=BPAOp(By)
j=1

P(B/Ai) P(Ai)

Pocitejue :PLAIB)PAPAPA
def pode , psti

Suprenosuintegrace (fit, P)
< (M ,

M.) #>

Px(M) = P[X"EM] ,MEM

=>Sg[X(c)3dP(c)
= Spg()dix(x) (

1) Nejprre uranijme char
. fri g

=1 ,
BEM

tedy 1g[X(u)]=1 pro X(0)*B a to jest pro
coEXY (B)

LS(*) : SatB[X(w)]di(c) = Syn(B)P(w)= P[X
- (B)]

PS(x) :S1B(x)dPx(x)= SpdPx(x) = Px(B)
= P(x- (B)

Tim je (*) pro
meritelnon charakteristiekon fei dokazan.

2) Necht g je jednoducht mritelnd fre , +jg))=Bull,

z Linearity integralu plyne : But M ,
fl

h

LS(*) :S(X(0)]dP()= Sx(n)dP(v)=P[XB

PS() :St()dPy(x)=SPx(x)= (B)= P(X(Bul)

3) Ted rememe g> 0
meritelnou

.

Dah existaje poston postEymmei

nezponchochchmtechhogg(t)
the s

Levi

LS(*) : Sog[X(v)]dP(v)o Sgr)dP)*Sh() dPx() SygHdPk):PS)



4) Se-Li g reclnc meritelna foe ne (M ,M) , nijeme
rozklad g = gt-gidde gi,g json nezalporne meritelne !

Pahz 3) Plyne Sgt(X(co)]dP(w) =Smgt(x)dPx(t)
a analogichy pro g

: Linearita integrate potom dave (*).

MengetpatiPx(b) = P[XB] jefx=-KoneP[XEB]=S
& P[XEB]=P[[ce- : X(w) eB])=S1[X(v)]dP(c) Satp(x)dix(t)

= Px(B)

vo prenosu integrace ,
Ide

(M ,M)= (1 ,(1)

# P[XEBS=Set(X(v]dP(u) =St(dPx()(AB() *x()dm(x)=Sfxkd
Radon-Nikodym

⑪itzahladet vlastnosti CDF (i) neklesajic(ii) normovana,(iiiprava spojita,

(i)Zvolme Yam .

Pal mondnie uniy
F(x) = P(X(x) = P[Xt)- 0,])[P[(0,+]) =F(x)

(-0 ,4)
- 0

,]
spejitestpati

(ii) lin F(x) =einP[X(X ,+]] P(XE0] = O
↓ N -O et-o ( - - /30

spigtestpeti
hi F(x) = im P(Xt(-0,]]P(XER]

= 1

-4+0 x4+0

(-,]4R
spitstJusti

(iii) hi F(y) = lin-P[Xt(-+, y3]= P(X + (-0, +]] = F(x)

yux+ yux+
(0 ,y34(0,]

y
+x+

hiusledkydefinice CDF

1) P(X=u)= P(X((x3) = P(X(to,+])(-+,+))=P(X)--,x]]-P(Xt (py))=

Heine
= F(x)- lin P2Xt( -+,y]]

= F(x)- F(x))
=F(x-P(XEU

lib.

⑭ y4x-

2)P(ecX(y] =P(X((+ /y]1(-0
, +3)=P(X(

0
,y3)-P(X(-

+]]=

= F(y) -F(x)
3) p(X >x] =P(X((y +x)= 1- P(Xz)

-0 ,+])= 1- F(x)

4) X spojita = P[X=3
= Sayf(m)d() =0e= P(X(x)=p[X]

zebesque



VastnostidruzenDe & zprava spojite
(ii) lim F(x) =0 Fl=1, ...,d & lim

F(x) = 1

- -4+ ofh

(i) Necht +
1 1.-Th ,Yet, ... id ER json perne. Definuime fai

6(4) : = #x(x , ·
. . , ven ,

X , Ten , ...,d), XI .

E monotone
_

psti je G fee neblesjic& nezaporna.
---

Selikoz je G nehlesajici , musi existent lim Gly) > G(%).
Potrebujeme ale ukdzat vornost.
Vine

,
ze limG(y) = lim G(v+1).
ytre+ n-

Oznaime B : = (- 0
,]x ...

x ( - +,+]x(- -,
x+&)x(x,+e]x+( )

m

Pak But B =(-+,]x ...
x (-0, +e ->x(--,

43x(-, ten]x ...
x(--, ta].

Potom ze spojitosti miny Px dostavame

ein G(y) = Sim G(x+1)=hi Px(B)=)=G
y
+x+ n+0

coz je eprara spojitest
GilOpet necht -Her / Tet...

ER you perne! Uranime

·pet, fikerjenchlesineporne
Pro

e
xt--

m->+

w= (-,>x =
-x(-x+e 3x(-0-m3x)- -, tem]x .

-x)-0,d) . Plati t0.

Ze spojitosti miry by mame

lin F(x) = eim G(x) =limG(m)=limP)=P
-
Yet -O xt-o m-+0

· Prodrukon East turzeni (ii) si uredomine : xe4+o FlE)mintets.

z monotonie psti name 1xFx()** /minded....,
Polome H(t) := Fx(x[1-- 11]") ,

xEM E monotonie psti plyne, Ee
H je neklesajic . Enormovanosti psti dosterame , Ee H(x) [1

,
Exe.

Pak tedy existige limH(x)11 alinH(x) =him H).
Ozucome Dr:= (- Poton Dr M.

Zepoptosti miry *
mane
hi Fx()=Sim H(m)=hi P(Dr)=PD) =P

,
(1) =1

-4+-Fl n+8



Marginal,distributi fae

Bud' Ev Libovoud postouphost takora, ze lim An = +O.

d-1
Dzuzeme BizXe ,Bu
On := (GB Fw.
Plati Du [BrB= Br a Dr+ B ,w

--

m=1

Ze spojitosti miry P redy
mane SimP(Dm) = P(B).

z monotonic miry 1 dosterame PrP(Bm)- P(B).

Potom Lim P(Bm) = P(B)
.

Pak = Meineho vity o spojitosti

dostaram him P(B1[Xa=3) = P(B).
Ta

HustoVedemsonreferena b
a truzent0
E Fubiniory vety a predchoti vety o marginal, distribuan

funkai dostarame existenci a
rastmostiA

drourozmerne nchodne reltory
-Marginalni vozdeleni pro

Plyse z predchozi vety , le polozime d=2
1 [M

,. .
Xa] [X,

is

a Ne= te prodiskretui pripad
nebo Ne = X Fl pro

spojity' pripad.

Enrivalentz'charakterizace netdviscosdu a Fubiniory vity* definice nezavislosti Even , Linearity
plyne ,x =[t

, ..,
xaJER 2
F(texted ..de

Vo hustofe
def

Il

=Someb miranaa
EOpacnon implihaci dohazemebracenyinPromM-SV.



Kartzsnetrisy (). Pah Lehe

nahledneme
, Ee i a t json hustoty/pstni fre z predchozi vety

Alternativnicharakterizace nezarishosti

H(X , · - ,
Xd]) P=Xe

"E"
pokud profmay BeB(N) , ex31 ....,

d) plati Px(B)= Pe(B),

pak vezueme Be = (-0 , te] a pocitame
Fx(x) =P(])=(-3) (e) fa=( ... aJ

"E"Pokud plati Ex)= Felte) , pa P=e
na mozinach

ze system D=[*] :NER= (1,...,d]] .

Ale system
je uzarreny na priniky a generaje celou B(RY

.

Protote

jePx(n
Y) =1 a tedy Koneina

,
dostarame z vety

o jednoznanosti miry rormost obon mer(tjPXxe)
na celem B(RP).


