BE, FF5IE
§4.1 755K

o (X, ) RATHZEE. B L.
o(A) := f fdu, VAeZF.
A

o #if MR EAE, W 15 2 AT F1 AT 0.

o ENALL FHep: F — RIiFLAFIAIMEHe() =0, M
Fro NFFSIE. #|0(A)] < o, VA e Z, ke ~&HRK.
FIAX X { AL} Hip(Ay)] < oo, Yo, MIFRp o H R

o VE: o BA WM.

WRERY BURLIIT F FEE: B, HEE



KF p(A) <o, VAeZ,
KA p(A) > -0, VAe Z.

o RiEik: #3A, B fif5¢p(A) = 0, ¢(B) = —o0. N
AuB=A+B\A= p(Au B) = w.
M, AUB=DB+ A\B= ¢(AuB) = —w.
xJE!
o VF: 4IE p(A) > —o0, VAe Z.
o VE: LAINEMR e TSI, Fratkae Z.

FEE: B, HEE



o A= B+ A\B.

o #p(B) = o, Mp(A) = .
Fo(B) = —o0, Mp(A) = —o0.




U (frii4.1.3)

FA, Az, AATRKE|p (D Ay)| < oo, I

le n)| < 0.

LI ={n:p(A,) >0}, J={n:e(4,) <0}

B=)Y A, C=)> A,

nel neJ
B,C < A, #0 < |p(B)], [¢(C)] < .

2iner [P(An)l = @(B),  Yesle(An)] = |o(C)].
W e (X0 Ap) = 00, Mp(B) = w0, —0 < ¢(C) < 0.

(]

FEE: XH, HEE



4.2 Hahn 73 f#A1Jordan 77 i
o Wy T TME, frakale Z.
o B, o(A) = {, fdn.

o= [ g [ | | e
An{f>0} An{f<0} A A
o X WABI(XT, X} Wi
P(A) =0, YAC X*; 9(4) <0, YAC X,

MFR{X T, X~} e FHahn 7.
o #ipT o M H

+ -

=9
MFR1ZA N FJordan 7).
o VE: Hp,v NIE, Mp+tv: A p(Ad) £v(A).




o Hibm: $RINXT 55X S, Kbt
P(AnXT) =" (A).

e it
©*(A) :=sup{p(B): Bc A}.

o o At B, o* () = 0.

WRERY BURLIIT F FEE: B, HEE



g # (5]134.2.1)

Fp(A) < oo, MVe >0, A, € A %47

©(A) =0 B *(A\A) <.

o JilFvk: #3ep > 0 filfifs
& VA C A, B o(Ay) < 0 B o*(A\Ag) > eo.

o HlA) = 1, Mp*(A) > .

o TR3B Cc Affip(B) > =0, HM Flp* (A — By) > 0.

o T/2IByc A— By € Affip(By) > .

© (B + By) =0, He Hlp*(A— (B1 + Ba)) > e =+

© 4B =371 Bn, Wp(B) = X7 o(Bn) = 0 = p(A) = .

WEER) $HURKIAT FEZ: XIT, A



513 (5]1344.2.2)
Kp(A) <0, MIA; < A 4%

0(Ag) <0 H ¢*(4g) = 0.

o Hi5|H4.2.1,3C) € Afp(Ch) =0 He*(A\C1) < &1 :=1.
o A :=A—Cy, Mp(A1) <0, p*(A1) <& = 1.

@ xx, A) = Ag+ Co, p(Cy) = 0 He*(Ag) < &g := %

0o XC =" Cph Ag=A—-C=| nli_{%OAn.

e p(Ap) <O0:

p(A) <0, @(C) =D @(Cn)=0.




SEHL (EFH4.2.3, Hahn 7 %)

Hahn ¢ 4 21—

p(A) =0, VAC XJAXS = X7 AX; = X X5 + X7 X5

o (1) fHIEZ ™~ :={A: p*(A) = 0} 20 .

0 < ¢*(A1\A2) < ¢*(A1) = 0.

o (10) %AI,AQ, e FT %W\jxﬁf, I)_I\IJZOO An e F:

n=1

o0 [ee}
p(B)= > 9(BnA,) <0, VBC ) Ay
n=1

FEE: B, HEE



o (2) fEiFHahn 7 ffA77E: IXE {15
Xt+ X =X, o(AXT)=02=¢(AX7), VA.
o NI (A5E) p(A) > —o0, VA.
o :=inf{p(Ad): Ae F7}. @eF =a<.

o B{A,} e 7~ flip(A,) > a. MX =" A, e F .
e a=p(X7)> -0 X \A,e F,

©(X7) =p(An) + p(X7\A,)
<p(An) + " (X\An) = (A4n) — o
o VA, p(AX ™) <p*(AX ™) < p*(X7) =0.
o Xt =X - X" fHFilFp(AXT) =0, VA.

FEE: B, HEE



e Xt =X - X". fFiEp(AXT) =0, VA.
FOIE: R#IA € X T ffip(A) < 0.
e JAgc A ’Tf(p(Ao) < 0, ESO*(AO) =0,ie Age 7.
° AO+ﬂX=_€é?_7ji
(Ao + X7) = p(Ao) + p(X7) < a.

Ha 8% T JE!

FEE: B, HEE



o (3) fEiEME—ME. WX 5X5 #F/EHahn 5.
0o ACXJAXS =X n X5 + X n X
o A1 =Anx, N

A€ X = p(A)

=0
ml = p(4;) =0.
441§§A§ :$<pﬂ4ﬂ <0

o [AHE, (A n»)=. NI

W(A) = p(An*)+ p(An ) =0.

FEE: B, HEE



EH (EF4.2.4, Jordan 41 fi#)

Jordan® & & & I

p=pt—p7, Ho"=¢* o =(—p)*

o WRME, BEAYB(L5E) ¢ AIR:

P (A) =p(AnXT), ¢ (4):=—p(AnX").

EiR) BRI R



o M p=p—v AN Bl p=pt +¢,v=0" +¢.
W o BISCHEARR. #¢ # 0 Mo + ¢ MSTHMEAS:

o M EAE: ot TEZE: .

¢ FERE: ol =" + 7.

F1EE* ol (A) = 0 iff p(B) =0, VB C A.

(]

(]

‘ PE(A)=0
v|[(4) =0= = pT(B)=0= ¢(B) = 0.
el(4) {M(B):O (B)=0=
o «: ity MHahn 4N XE, N
W(XTnA)=0= ¢ (A) =0= |p|(A) =0.

o VE: |p(A)] < |p|(A). I H|p|(A) =0 B, A 7 A] LA 20,

WRERY BURLIIT F FEE: B, HEE



§4.3 Radon-Nikodym & ¥

o (X, ) RrAslal, p AME, o RFF5ME.
AR, R mrin.
o JEN4.3.1. FHffftae THE—HTTIMRHf 15

p(A) = f fdu, VAeZ,
A

MFRf A 3T p FIRadon-Nikodym F4K,
fRIFAR-N S Ha 4, iﬂ?’?‘;—i.

FEE: B, HEE



o X432 #VAe Z,
1(A) = 0= p(A) =0,

TR K HERFELE, 18/Ee « p
o M o« iff ot «p iff |p| « p..

A = 0= p(An X)) = o (A) = (A n XT) =0.

FEE: B, HEE



o FEIE: #ip Ao IR Ho « u, M2 FELE.

43,2 fri4.3.3 A ii4.3.4 EFH4.3.5
AR — oAl — ofEE
ph R — pofARR.

FEE: B, HEE



713 (5]34.3.1)
Koo, p AR PR B W

Elfefzz{geLl:gZO,f

gdp < p(4), VA}
A

1% 4% f fd/L:B::sup{J gdu:geef}.
X X

o E: FAp AR, FTLLS < p(X) < .
o Myg1,92,- - € L My gpdp — 8. %

= Imax (g.
fn lékgng

WRERY BEURZIIT F FEE: XH, HEE



o ful f:=supgg, Ml
k=1

| = i | i i [ gnd = 5.

o Bn,l = {fn = gl}a

k—1

Bug = {fn=gr > max{gr, -+, gr1}} = {fn = o\ [ J{fn = 0}
i=1
o feZ f=0, H

fdu <—f Jndp = f fndp = f grdp
JA A ,;1 AnBy i kz—zl AnBy i

<) 9(A N Bog) = o(A).
=1

FEE: B, HEE



Tl (fmi4.3.2)

B, p AMAABRME. Fo < p, WE Ak, He L.

o fe ¥ = v BNE. fFiky=0.

v(A) == p(A) — JA fdp, VAeF.

A) - %M(A), VAe Z.

s
—~
>
~
Il
N
—~

o ity, MHahn MR NXE. HiFv(X) =0, H

0 ee}
xt=x5 x=(x..
n=1




o f+ 1y e

1 1
| (.f n n%f) A = () v(A) + (X A)
<P(A)y(X 0 A)+ (X A)

=p(A) — v (X 0 A) < p(A).
o pu(XH)=0:
Jo (3 *
(f—i— IXJ) dpu < g = f fdu = u(X, ) =0,Yn.
X n X

o pLu=p(X*)=0, #Hr(Xt)=0.

o Sy |fldu = §y fdu = o(X) < o, #GE € L.

FEE: B, HEE



Al (fiii4.3.3)

B Ao ARGFSNE, u RARME. Fo < p, NG AL,
‘di—‘ﬁ R u-a.e. H ke, LRYHE.

o By HIR. Myt BNEWME, Ho* « p FRY (L.

+
o do _ dpm  dy”.

du dp dp -

o BV L. e I Hahn Z3EXE,

de” de

X+

dp Ix- T dp




o Wy o AMM. X =37 | A, Hlp(4,)] <o, ¥n = 1.
o E(A,, Ay n.F) Lk, R-N §¥f, fiff Hae. AR,

Fo o= jz:j::i B p(A) = L Fadp, YA C A,
o &f=>" fula,, Wfae AR,
o(AnA,) = LhAn Fudp = LhAn fdu, VA.
o [ IBIMAFAE: ANt~ AR, ;A = {f <0}, I
o({f < 0}nAy) f fdu;»ffdu——<f<0>

o M p(A) =X 1 p(AnAn) =3 §ana, Fdu =1, fdu.

WRERY BURLIIT F FEE: B, HEE



o RESME, p RABME. Fo < p, NG RARIEE.
XFEp Ao ARy, W f Ru-ae. HIR.

o (1) HHiFY o 3.

{ZA 2| <oo,n=1,2,-- }

o e NAZIFEM; 2B

FEE: XH, HEE



o (2) IBe ¥ 13 u(B) = v :=sup{u(A) : A 4}.

M B, e, u(By) > vel0,%), B=| ] B,e¥ BT

n=1

o (3) f£(B,Bn.Z) L, o sto AIRK, u AIR.
HR-N G4y = 9880z 508 Bpae. G, -

d/L|BmL@'
p(C) = f gdp, VC < B. Kﬁﬁi&(#ﬁé’ﬂ%)[ g~ dp < 0.
c B

o (4) #E(B¢,B° n F) L, VC < B,

wC) =0 = ¢(C)=0; (p < p)
wC)>0 = ¢C)=o00. (B B+Ce¥ 5 x&k= T)H)

WRERY BURLIIT F FEE: B, HEE



o (5) &f = glp + oolge, M f MR 71T

f frdp = J g dp < 0.
X B
o VA,

o) =plAn B) + p(AnB) = | gdut [ oodu
AnB AnBe¢
:J fdu+f fdu—ffdu-
AnB AnBe¢ A
o Yy ko AR, Xe¥9=9=7=1liB=X,

f = g, a.e.HMR.

FEE: B, HEE



EF (EF4.3.5)

o REFME, p Ro ARGME. Fo < p, WE RARSY A
. XFp Ro AR, N f Ru-ae AR,

o M{A,} HEX =X" | A, Hu(A,) < oo, ¥n.
o TE(An, Ay~ F) L, RN SHf, = $lanns gr0p.

dplay o

o) = [ fudu va < 4,
A
o NPT&(FL15E) p(A) > —o0, VA. ]

J fndp < o0, Vn.
A

FEE: B, HEE



° Xf= Zle fola,. Wf R AFAE:

fx frdu :721 Ln fdu = —nil Lm{f<0} fdp

= 7;1 JAnﬁ{f<0} Judp = _7;1 e(An 0 {f <0})

=—o(f <0) <. (HAWE/Z5E)
e VA,
A= S (A A = L |
p(A) n;cp( N Ay) ;lfAﬁAnfu Lfdﬂ

o Yy sto HIRM, fEA, W f, Zp-a.e. IR, #f Zp-ae.
IR

W) ST | i X, S



Bll(p Nito HRK). X =R, F = {AC X : ABAEZ A%},
° &
#(A), #(A4) <o,
A) =
H { o #A) =

Wy Ao HIRE

° &
0, #HAEZAH,
¢(A) = .
1, #HAC ELZAHL
0 YK U

wWA)=0=A=g = p(A) =0.
o f = Rppte, TN

dp

0 = o({a}) - f{ = 1)) = f@), Vo ] =0

FEE: B, HEE



§4.4 Lebesgue 77 fift
(X, F) AT, o, ¢ #RRFFSMEE.
U sy mrii.
Frp < |p| = oT + ¢, MHp Ko HXTIESL, iifEp « ¢.
o < @ iff o] < [g).

(]

ik = o < || = || < 9], V.
<: [9[(A) =0=[p|(A) = 0= [p(4)] < 0.

FEE: B, HEE



o JEN4.4.1. #IN e 7 f#i15
[l (N€) = [9[(N) =0,
M e MHEF R, idHp L.
o HIHl4.4.1. plo HHENHIN € F 115

W(ANn N =¢p(AnN)=0, VA

o ilF: HH§4.2 “H[H*: |p|(A) =0iff o(B) =0,YB<S A” , V.
o 5|H4.42. Fp <« o Hole, Mo =0.
o iE: N € F ffifg+x. 12, |p|(N) = 0. #|p|(X) = 0.

WRERY BURLIIT F FEE: B, HEE



o Lebesgue 7Mi#: o, ¢ #fEo A RMKTZ ML, WAFEAE(ME—
f—4) o FIRFSME @, 05 615

=@t Qs; PO 0slo.

o ME—VEMIUERH: XHMERHZ |0 (N°) =0 KN,

(V) = |es

©c(A) = @ (AN )+ (ANC) = p(ANC) = (AN®);  @s(A) = p(AN).

HHWR R, BN = Ny u Ny BT,
o UEARIN T

fimeid.4.3 fieid.4.4 SERE4.4.5 #HEit4.4.6
p:fm — o fm — o fsm.
w:fom — o fm. — o f.sm..

FEE: B, HEE



fir il (fieid.4.3)

Rop, p ARAR PRGN E, N B R RV @, o5 57

©=@ct P55 Yo &Ly Pslp

e YK Y+ u, WLf = <p+,u 718, HO < f <1, (prae.):
0 <j FAp+ 1) = p(A) < (o+ pu)(A) =j 1d(p + ), VA.
A A
o xx: &N ={f =1},
eld) = o(An N os(A) i= (A N).

o V¥: ps N ¥ . (FEIE: Sp) HNC = {0 < f < 1} > #.

FEE: XH, HEE



={f= sow y=1h Ne={0<f <1},
(PC(A) = SO(AGNC); (PS(A) = SO(AGN)'
° w5l ps(N¢) =0; Hu(N) =0:
= J fdlp+p) = f 1d(¢ + p) = @(N) + pu(N).
N N
o .« p: Arpu(A) =0, N

|| 0=paen) = n(AN%) =0 = 2u(4) < () (AN) = 0

FEE: B, HEE



iRl (fifid.4.4)

R, p Ao HIREME, WAL HIRQMEp,, ps 1217

O =P+ Ps; P& Pslp.

EH (EH4.4.5, Lebesgue 77fi%)

Ko Zo ARFTMNE, u Ao A RGN E.
W Bl — 8 —3F o AIRAH SN E o, ps £,

Hie (HEi64.4.6)
B, 6 MR HIRGFTHNE, N EERE—H—Io & RO FS

M e, s EIF*.

FEE: B, HEE



il oA 5 B AR B 204
o Wp (R, Br) EHIMEZE 0, N ZLebesgue WL
o Hip <« N, NIRRu FIELT, FRE T 1 (RESE 53 A ) 25
o Hu({z}) >0, MKz Hpu WET. un HR= D w4,
D=D,:={zxeR:pu({z}) >0}, id D= {x,,n=1}.
) %M(D) = 1, m”*ﬂ_\'ﬂ jﬂ%ﬁ&ﬁy _Lapn = :U’<{wn})7 vn.
FR{(Tn, pn),n = 1} Fp RI(BEER) A 51,
o Fulh Hu({z}) =0, Vo e R, WFru FarHA.

WRERY BURLIIT F FEE: B, HEE



o u R HMRMEE, X 2o HHRAIMEE.
e 1 KT\ [MLebesgue 77 fif:

o= pe+ ps;  p1 = ple KA ps LA
o u WA ETFHMTHED. &

p2(A) == ps(An D), g = s — pia.

FEE: B, HEE



o %a;:=yi(R),i=1,2,3. 1
a1, 00,3 =0, o1 +as+ag =1.

Froap =1, Wy = p;. Vel p AR /S /& 7 4.
Fai > 0, WKy W —ACAAR, i o= o e

Hiog = 0, MAEE—AN RSB A 1A .

Ao, g, oz, TEEERL AT iy, BSEUC 3 AT o, &5 57 B 00 AT g
ffifg: »« H

(]

n = alﬂl + OZQ[LQ + 053/]3,

FEE: B, HEE



o B(X,.7,P) SR, ¢ NN R,

o C MM p=peg=Pot L.

o fian =1, Mpue NIESERL, JIFRE AIELRr.v.,
WRue (0B FESES e (R 2045 ) 6

o Frag =1, Mpe FBEA, HLIFRE ABHR Y.,
Brue B AGHIRE HISAGH1.

o tiag =1, Mpue AFTFA, WIFRE a7y,

WRERY BURLIIT F FEE: B, HEE



o ELMy v. PREHHAE:
E:()(ngfn _?(ng%R% g:(RL&ER)«J’mU

Eg(ﬁ)—f gofdP—Jgdugf C;H;d/\

Jg pedA = f z)pe(x)d.

FEE: B, HEE



§4.5 SRMFITEE AR AEMER
o %(Q, 7, P) M.
o WY R.F MTo RH:

G F HY o fH

o LI, Hifh. RBHRKT.Z v, & RMWZZ KT o HHL

WRERY BURLIIT F HIEZ: X1, B



AR E X

o JEXA.5.1. RBLS WIBMAFAE. BRI FHI(L), (2) Mf* Ny
KTY BIZFIMNE, IWNE(f|19).

(1) f* 2(Q,9, P) LR FEAEmT il ok 4
(2) VAe ¥,

Ef*I, = Efl,, B L FHdP = L fdP.

o 7¥: E(f|9) 171E, 8 —IR1E(Q,9, P) Ha.s. HEMr.v..

WRERY BURLIIT F FEE: B, HEE



AT IR R o

o W{AteT} S F. iVn =2, {t1, -~ ,tp,} < T,

P(ﬁAtz) = ﬁP(Atk)7
k=1 k=1

MIFR{As, t € T} FHH AT
o W& S F VteT. HAEMA e &, teT, BH{A,teT} M
HRST, MIFR{&;,t € T} AHE ST
o W{fi,teT} RN AZEE H{o(f),te T} MEML, N
FR{ft,t € T} AHEIST.
o 451 Wf RN .. Hf H& HEMAL (R,
o(f) 5& MERRAT), W

E(f14) = (Ef) - P(A).

WRERY BURLIIT F FEE: B, HEE



EFL (EF4.5.2)
Rf,g —RBY;BENIN., G .G ZF GFo REK.
(1) (TA) Zfe?, MNE(f|9) ™ f. Esp, E(a|9) 2 a.
(2) (i) Ff 59 Bz, ME(f|9) 2 Ef.
Esp, TRY = {7, Q}.
(3) (EABBZAR) £9 %, N

E (E(f19)%) = E(f|¥) = E(E(f|%)¥) -

a.s.

(4) (E£H) Ef < g, WE(f|¥) < E(9|9). Esp, g = |f]-
(5) (%) Ya,be R, ZaEf +bEg H &, N

E(af + bg|94) = aE(f|9) + bE(g|9).

WRERY BURZIIT H FEE: B, HEE



EF (EH4.5.2)

Rf,g RBOBGEGIN., G .G T 8§Fo K&K
(1) ((TA) £fe9, MWE(f|9) = f. Esp, E(al9) = a.
(2) (Brztr) #f 59 #5, WE(f|¥9) = Ef. Esp, {&,Q}.

o (1) mlilifE: v, f*:=fe 9.
R a.s. FEAMIRNEe 9.
o (2) Mirtk: f*:=Efe¥, HvAe 9,

EfLs = (Bf)P(4) = Ef*Ly.
o Kb, f 5{w, Q) Moz, #

E(f{@.Q}) = E

RERY BEURZIIT F FEE: B, HEE



EH (EH4.5.2)

B f g REBPBEWLY., G, 9 T #F0 R
(3) (EEBMEAR) £Y < G, N

E (E(f19)1%) = E(f|9) = E(E(f|%)¥) -

o (3) EEAMWLE AN 1Lf* .= E(f|9), Mf*e9.
o —JjH,
4 go = f* € go = E(fﬂgo) =) f*;
o W—JyM, icf := E(f|%), MVAe ¥,
Ae_%

Ef*I4 = EfI4 “=° EfI4,

W = E(f|9).

W) BEKIT S | R XU B



SEFE (EFE4.5.2)

&f,g RBRQGAENIN., 9,9 T 89Fo0 KRE.
(4) (£RHE) Bf < g, WE(F¥) < E(gl¥). Esp, g = |f]-

o (4) HiEtE: VAc ¥,
Ef*Ia = EfI4 < Egl4 = Eg*14.

P o HIRMIBRIEL), #/* < ¢* (9, P) F) as.

(B =. 4)

FEE: B, wEE



SER (EH4.5.2)

&f,g RBEYBEENIY., 9,9 =.F 89Fo K&,
(5) (&M) Va,beR, FaEf +Eg AEX, N

E(af + bg|9) = aE(f|¥4) + bE(g|9).

o (5) &tk: #7« AR, Wh =af + bg (a.s.HENH)HRIF
1, Wth* := E(af + bg|¥) 17AE.

o itf*:=E(f|9), g* :== E(¢9|9), WaEf* + bEg* = aEf + bEg
BEX, #hh = af* + bg* (a.s. 85 H)RIEAE.

o h=h*as. ﬁeg, HvAew,

Ehls = aEf*I4 + bEg*I4 = aEfI4 + bEgL4 = EhI4.

o NYN: Ef + Eg + Eh i = (f+g+h)* = f* + g* + h*.

RERY BEURZIIT F FEE: B, HEE



B (EH4.5.3)
B i fo, - REBPAELNIY., Y T BFo KL
(1) (Levi 32, #iAMsE®) F0< f, 1 f as., W

E(fa9) 1 E(f|9) as
(2) (Fatou 3132) &f, >0 as., W

E (liminf fn|%> < liminf E(f,|¥) a.s
n—a0 n—0o0

(3) (Lebesgue #=#lksk 2 ) &|fy| <geLi,n=12---

Hlim, .0 fn = f a.s., N

B (Jim, fu¢) = Jim E(f) as

WRERY BURLIIT H FEE: B, HEE



o (NHiASlE: #0< fu 1 f as., U
fr:=E(f,|9) e 9, dEHHT as..
o itf =1 lim_f, nfew.
o f=f*=E(f|9): YAe ¥,
EfI4 =1 lim Ef;Ix =1 lim Ef1a = EfL.
e (2) Fatou 5|¥. % f, >0 as., Vn, N
9n = H;f Jfm 1 hmi(gffn = f= g:; (A

0 gn < fn=9r < f}= f*<liminf f}} as.
n—aoo

o (3) Lebesgue iUl sk, u&.

FEE: B, HEE



EH (EHA.5.4, KA HIER L)

’f,g Rrv., f,fg IRy HEE, geg 7. N

E(f9|9) = gE(f]9) a.s..

o Wf,g=0. Xfg MBI
o iLf* =E(f|9). Wg =14, HHFH A Y. +» L Iuf* € ¥,

E ((1af") x 1g) = E(E(f|4)Las)

ABIG [y = B((fa) x 1), VBe.

0 g=T4—g=0: FMWEMLIE. PiRsioe L.

RERY BEURZIIT F FIEE: B, HEE



o EHif g=0 M. ¥&f, g MFFTRITQ,
le{fag>o}7 92:{f7g<0}) 93794‘

o fg MIFVNELE, MU(fg): = fola, B #A71E H ] fil.
o MMHIEMLENE, B(fg19) = X, B((f9)i]9).
o E((f9)il9):

(f9)i =(fTgD) =g (f)*,

(f9)s=(fTg ) ==(fTg ) =—9 (/7))

=(fg) =g () +g () =g () =g () =gf"




FIERAL ()€ = z).

o B¥E, n N(Q,.F,P) ERIPIAFEHLIC.
§:(Q,7,P) > (X, Ix,ue), 9 =0(§) = 7.
n:(QF,P)— (Y, Py, ).
o W((= h(§)) NMENALE, HIEBEIELE.
1e¢* = E(Cl6) :== E(¢9).
Mc*e9. HEHLS.4, 30 (X, Fx) — (R, Br) #15

CF=¢(), P-as.

o JE X4.5.3. Friiex BIp(-) NC RTE M2 e Er &4 .
(S = ).

FEE: B, HEE



o EMNA5.4 5 ILk L
vy(B) =v(z,B), r€ X,Be Fy
AR
(1) Vx e X, v, &Py LHIDAR,
(2) VBe Zy, v(-,B) = P(n€ BI§ = z), pe-as.. B
Elpepyligeny = Ev(E, B)ligeay,

BIARE Ao ST M5 (R IE M A, TN ( ).
o VE: MEEIL T A, (Bl1).

FEE: B, HEE



o Ri%n: (Q,.7,P) — (R, Br) =hEHE=.
o HER4.5.8. n KT £ Mg e BN %A -, o) FFAE,
H A A = X IR 2 A KB V Borel %A,

BRI =) = [ hyeody) i

o ik, (B) := pye(z, B), x € X, B € Bp.
o *«[{HEM: 4 o(x) := RHS. BliEp(€) = E(h(n)[€). FTRILE:

Dy : (X, Zx) = (R, %Br);  (2) ER()Iiecay = Ep(§)Liceay-

o *xx: FIXTh = Ip BT
o xx = xx, RlIp — (FEA, ATV .

WRERY BURLIIT F FEE: B, HEE



o HEWR4.5.8 AFLENEHIIEM:
H¥5: v.(B) = pye(z, B), v € X, B € %p 4#1E.

o J7ik: KX BT, (y) = va((—0,9]).
o SEXA4.5.2%. LR

F(z,y), zeX, yeR

i 2

(1) Yz e X, F(x,) R~ AEHL,

(2) Vy e R, F(z,y) = P(n < yl{ = z), pe-a.s.. B
EI{//éy}I{ﬁerl} - EF(E .U)I{{EA—'\}u

BIFRE o KeTe ML 2 I ENZ R Fye(, ).

WRERY BURLIIT F FEE: B, HEE



EF (EH4.5.6%)

n % FE W@BRAAMEN EDTHHFye(,) HE.

(]

F(x,-) 2R, HF(z,y) = P(n <ylé = ), pe-as..
VreQ, By, : (X, Fx) — (R, Br) #15

90(x7r) = (Pr(x) = P(?] < 7’|f = fL’), pe-as..

BEX x Q LRI, ).
o [FIE /M AT BRI = 26 5 BB Aidsl, HIlo.
o /Q'\N = N1 U N2 U ]\f37 ])_“N € yx Eué"(N) = 0. ;H\:EF',

Ny:i={ze X :3r,roe Qr <o M5 o(x,71) > @(x,712)};

P 1
Ny :={x e X :3Ir e Q 1¥15 IIIEIOQD(ZE,?"*'E) # o(z,7)};
n—

Ny :={ze X : lim p(x,n) #1 8 lim p(z,—n) # 0}.
n—0o0 n—o0




o [z ¢ N. p(x,): Q > R IFHLHFI. fiELL HlE.
o [fl/Ex¢ N.

Frig(x,y) == inf{p(x,r) : 7€ Q,r > y}.

o Vxe N, Fyg(x,y) := F(y), NAEBH— D71 s 4L
o (1) e e X. HUEF, ¢(x,-) RTAMEREL v (IR, 24)
o (2) ElEy e R. Fye(z,y) lim ¢(z,7), Vo ¢ N, #§

T reQrly

,ug—a.s. . .
Fo( = 1 . = 1 P(n <
nje(y) ydm o(r) = lim P <7i§)

= rel(égliyE(I{nér}|£) = E(I{nsy}|£) = P(U < y|£)

o i JAEhdth, n JNBEHL A BRI AT,

FEE: B, HEE



