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b5 Condational exl)ecfabbn

Let X be aru on & ()rob. sf)ace (.Q, “}', P) Such that

EIXI <00,
L(’i‘ SB c Q:F be o sub- W’-al%ebm_ T}\eh

K(A) = jde, Ae B
A
OIeFxhes o Sijned. meayue on (_()_/ gg) and V s aLsoluTelj
Continuous with rest)ect te P, le P(W=o= p(A)=o.
B/V the Radon- Nikonm Tlﬂeovemj theh 13 O func 0

e L'(0, 8, p)
Sudhy that

p(a = S'A%dP, re 8

MDveaueV‘) om] othr sudn &de‘w‘m %/ muwst coincicle with g
o,‘rmst suve\ly wrt H

We  wse 'tlw_ nofa{‘w\vn E< X(?) f-)or ‘ﬁ,, ond Call

E(XIS‘Z) ‘tl\n. COhCDFl'IBV\a.Q, ex Ct‘w‘t'u;vs o X with res et o .




As an element o Li(—Q, T.P), E(X8) i3 complatel characknzed
[+
ky the follown‘vxg +two Proreyh‘es:

) E(X(ﬁ) (s 53- maMuV'aHe;
@) 5/\ g(x‘ﬁ)dP = fﬁ )(d‘b ?w oll Aeﬁ‘

anmrlc 5.0,  let S§= {¢, E, ES, —Qj with Ee F,
Tl’u.h ﬁ 15 O {ln‘m'i‘e Sub-sx‘jma Odgebm 0; ?:

Let  X= A, with A€ F, Let $= E(4s[B).
St G 15 B- measuroble it must be Consfant on E and ES

B/ Proi)evl-j @),

qore | TP ek

_S-Ec Xd P/P(E‘) '\{‘ XE Ec_
S'x‘nu. X= qu,
qe= i PACE) e ifoxeE
PARED fp(e) i et

TLuA, ?OU l}fves the t)roL. of the Occpivena a)C A onte wWe Row
to u:kédn element vg OJ_: -Hru_ (bo(n{; X belmt}s to'



Exo.mrlﬂ §2 S.‘m;\o.vlj fet ﬁ= G’(Rl,“‘;ﬂh) be the “"*‘5“"“"
%eheva{‘ecl bJ (% <F;‘m‘1‘e PavH‘h‘on 'D"; - ~Q-h of Q.

Thein

E(Xlﬁ)"‘)z j_n.x“‘f) /P(n;)
isz xe £2;

T"L( o“owl;% YDPQVJUES Of Cohd&‘l‘:ina‘Q eX Cftx‘l'ﬁns Can bQ PY‘oUeJ easi‘ly
Ey usu‘v\g the Chavaden 2ation \oj @) ond (V) ;

Prop 53w TP Xm0 as, then E(X[F) 2o os 1
@ E( oX + bY,SB): O«E(Xlﬁ)'be(T‘ﬁ) s, ‘F-v i',\bfeelﬂ{/.

@) I? X s ﬁ'MeuSmeﬁl then E(Xl§>:x 0.

3 I‘l )( s ﬁ—mewwmvbln ahd Y¢ Lm(—ﬂ-, 0}', P) , then
for each Ye U(, %, P) )

E(XY|8) = X E(Y[§) as
@ E(E(x®)= EX.
& If BBy thn
E(E(x($0[8) = E(MB) as.
© TR X is independunt of B, thin
E(X[®) = EX) as.




PF We ')YOUQ (5), ) onl\\j_
et foc B L §= E(E(X(B)]8.).
C'eavb %_ 03 831— mea,sumblx. Morqouer, ‘For o,lry Ae Bz/

§aap={ exsoap = fxap

A
Whve the second etlmkfj ]Oo“ows ?V‘om the ‘F‘d that Ae S,_

Hova byt charederizahs "8““ condibionnl wxpeddaion.
% = E(X(Ssl)
T}\l\s Pro\les (5).

To see ©), recl| that X s L\‘ruhrwd%f of ﬁ, So
X osa 1, ore .mrenam ov eadh Be (3

Henu.

§oxap= § X = fagfesp
= P(®) E(X).
= &0 4p.

B

It {ollowos thet — E(¥[£)= B as.



Prol). 5.4 §u|)])ose Xo= X as. and 'X,.IsY and EY(DQ.

Ton  E(X|B) > E(XB) as.

PP Let 2= ¢ | ¥e=X|. Thn Z.\0 05 and oeZY
2h

N
| E(Xax|® ]

E (2.

Shae &, 18 non-r‘ncwa,snkgl So 13 E( 2,

Il

$) - £(x[® |

DW( E(Xn
£).

IN

$).

Hewo E(248) hes & himit 2 with 2 20
Notis thet
E(Z)=§ 2 dp < [ Ezp)ap
= £(24) 0.
( by the DCT )

Hens. Z =0 .
It ‘Fouaw.\ that E'(Zn
E(Xa[8) > E({8) . m

8) 2 0 as  and thus




PMP 5. (Iensev\ IQ\GT“-“’U‘U ) X and

Let (:P ¢ R= (R be Cowvey. gw))})wz ‘Hmf ?(X) ae. Mfejmblg\

The ¢ (E(xI®) < E(00[8) os

PF. Sina ? 13 ConUex it i3 ‘fehown that
C_f'(su) exists ot enh 2€ R
ond
Pl = Sol(u) (x-a) + P& for oll xR

Hence, we have

Pz S P (-0)+ @) ool wer

9e R
Notice that SDI(Q.) exists and ¥ continuous  except ]Cf,,. ot most
countable many points, It follows that 4 a Se,jwmm (ah))(b..)
m R Swdh that
® ?(X) = su') Onx + bn Fur ol xe[R

»
Now for Posed =,

$(X) = an X+ b

ECP0|8) = on E(X[) tbn o

SL"F an E(X,Sa)+bh Qs
?(E(X'ﬁ)) a.s . (b)/ W) -

\Y)

e E( (0| 8)

\"4



§ 5.2 Mav'l:ingo(ej and examl)les.

Defp. Let (0, %, p) be a |wob. sraml and % < F.co an
l?\(.V‘eaSl;\.g S'e(]U.ILn(Q Of S‘ulr @—algebras o:} 0;

A SeTW\“l X, %, °f ru’s  Such that E|Xa| <o is Sadd to
be

o SuBMavfthgalt ff E( Xt

%) = Xo as
o "““*t“"g“l*’- '\F E(Xhﬂ\qfn) i Xn

o} Sul)ev- mort fngale »\J(

Qs

E ( Xan

)€ Xo Qs

Revno.v\q:o the Word er\ow{fr\gale/ was ‘F‘:rm@rlj used For O Cer{‘al‘h
bet g SYJJCem.

- I]Q X is the Wgov{:une o{: o 3o,muev‘ Gf‘tev h Plays)
Ii’\ Cone of O SUbMav'ﬁinsale +tha %ame ) faVorab& %o tk!- Player).

n cwva"f o surerwmrtr‘ngale/ the gam = unslavmmlmb. 1o the Flayer;




Exam')kns :

() Sumsof |hde.t>em{eht v.Us oS: 2@ro Mmean.

et Sp= Xit-t Xn, whe Xi v, Yo, re ‘M&feh&‘“f
ru’s  with E‘Yn\<m eand EVn=o.

Let th;‘ = G)(le“‘, Xn)_

The (S| F) = E(Se|3) +EQR| %)

—

= S+ E (Xhﬂl%:n)

(sine Sp 03 Oj\-h—mea/)umlu&

Sh t E(Xhﬂ) (Sl‘nu X1 18 lb\\d--r&drw‘f
5 T )

= S,.

® Proclwdfw)f hor\‘neja’cfue Mc&‘)ehc{nht rvs bi mean 1.

et X, %, be moh—negah‘wz lh&t)eh&m‘l' V'S With E()(,‘)=|’

Let Mn = X Xn.
Thn fov M2

E ( Mas,

ajtn) = E (XH-\ Mn\ aj\-.\)

= Ma E(Xhﬂ oj?n) (sins M s ¥n‘mW°@
= Ma E(Xnﬂ) = Mh,

&(s.‘nu. Yinsr and 0—}; o |?\J~n1)enb.u‘t)
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