U LESmM
§2.1 MR E X 51k
o & NBEA.
e O 8Xé, uv,7 -, G
w:é& — [0,00].
o AN\
AL, Ap,- € & HIA LB 8 Anes K
8 8

K An = } 1(An).
n 1 n 1

SHFLGCkel /i SEo: XIFIU &



0o EN211. Jed&. &
pié& — [0, 0]

WA I\, Hu() =0, KRk A& LRI,
o #iu(A) <o, VAe &, Kiru ~ HIRIW;
4] %3141,142,---6(5 %ﬁx ) =/?E'f

KFp ~ o AR
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o A PRFIN\IE:
AL Ane & FIFIA L H T 4ies K

Ko 8@éuafiARIN\gE.
o ] —1:
#A,Be& HAc B, B\Ae &, u(A) < wo, K
u(B —A) = p(B) — p(A).

o fmN2.1.1. M E&A A PR A N\MEAIA] —1.
o BHHTINM¥MA, 1 =An 2=---=F. B=A+ B\A.
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o f1(counting measure). u(A) = #(A), A e .
o Hl2(riMEE ¥ ©AGF). (X,.7) A= m,

n n
5X@4)::IA($% AﬁEéZ’ 5Xm ]ﬂém-
i1 i1

o WlA(KJE). & = 2% = {(a,b] : a,be R}, a < b,

u((a,b]) = b —a.
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X=R, =2, F:R— O, &Y. N, u 28 LHVE.

w((a,b]) = F(b) — F(a), a <b; p((a,b]) =0, a=0.

o u(¥) =0, v. NI,

8 8

b (ai,bi] = (a,b], £y~ p((ai bi]) = ul(a, b]).
i1 i1

o /<0O: Vn, inl(ai,bi] < (a,b; AT bp<--<by. K

<a]_<b1 az < - <an<bn anl—b




o /=>0: ZHHMNLKy
— 8
((Ii,bi] = (avb] = :U“((ahbi]) = /L(((I,b])
i1l il
en=1v. n-on+l b inll(ai,bi]g(a,b].
AT by 1 =maxjbi. T~ ,by 1=0.
e fian 1 <a, K(an 1,bn 1] 2 (a,b], v.
o AK, (a,an 1] S | (ai,bi]. HESD

n

Flan 1)~ F(a) < ~ p((ai,bi]).
i1

F(b) — F(a) < F(bn 1) — F(an 1) + F(an 1) — F(a)
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o Ve>0, o >0 8158

Bi o= by + 0 W F(Bi) — F(bi) < /2.
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®
&
b
5
?
é

X 0%8%;, 7. X ko wé; w7 LMNE.

o FB: Ne Z, u(N)=0.
o  EKMME)ZEm(X,Z,P): P(X)=1.

RANE): P, & AeZ;, A F: P(A).
o FIS(EHELALIE ¥ ©4i%l). X A4,

p:X —>[0,00], w(d) = px VAe .

SilEi6eCiReltl SfEs: xH1U  #



o Uifith: A,Be &, HAcC B, Ku(A) < u(B).
o AN HITIN\M/g i HITIN\ME/&o TN
A1, Ay, €&, BlAeé,
8 8
1 Ai < (4.
i1l il
o FIELEME: A1, Ay, €&, Ant A&, K
p(A) = lim u(An).
o G A, Ap,--- €&, An |l Ae &, Hu(Ar) < o,K
p(A) = lim u(An).
o BY?EL A1, Ay, €&, An | e &, Hu(4r) <o, K

n“mS 1(An) = 0.
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EH (5EH2.1.5)

FREGYEA LIRS, TRS, ¥THTw5, L. THEYS.

b u NAC2 LK8Keé.
o M2.1.3. #ipu © ¥HRAN, KEx*, *.
o 2,14, #p © YH[FIAN\, KA, *.

>

N3

ACB=B=A+  Ci=uB)=pulA)+  uC.
i1 i1

o M2 1AMV &= B o= uw(@) =0 Y.

o Hu(D) =0, KA=A+ B, #ud) =w .

o N u(@) =0 T ,p WE (0 ,HFEIT\)

SEL6CiEeltl ) SfEs: xH1U  #






o u AMEE, fiyp A L EA g sk k.
o FIHELLME: #A1, A2, €2, An1 A 2, K

)/1’ k;l
Bn := An\ Aj = Chks Chik e 2.
i1 k 1
Nk g Kk
=AN = Cn;k7 A= Cn;k-
n lk 1 n 1k 1

o IESNE: 5 A, Ap, - €2, (A1) < w0, An | Ae 2, K

Ky
Bp = An 1\4n = Chik, Chke 2.
k 1
8 ky, 8 Ky
:>AN = A+ Cn;k, ,U/(Cnlk) —_—> 0
n Nk 1 n Nk 1
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ERE (EH2.1.6)
pRFE AR TS R EHH. N

De@)=@)=04=0

(1) p TF) T he;
(2) o T F T ha;
(3) n T&Y;

4) p L&Y

(5) u £EQ REY.
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62.2 A

e EMN221. 7:T — [0,00], W2
(1) 7() =0;
(2) #Ac Bc X, Kr(A) < 7(B);
() VAL, Ay, - € T, H

T An < T(An).

K#r X A E.
o T NO 8él anFn\T &E R\,
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EH (EFE2.2.1)
A

By RESRE LHORERK, Zed Au(P) =0. 4
H +
g —s
T(A) :=inf w(Bn) :Bhneé&n=1, Ba2A , YAe .
n 1 n 1
W72 —ASNF B, MRA T p £V . )

o VF: inf g := .
o (VT(P) =0 HMA=Br=g & ;
o (2) H#Ac B, Kr(A4) < 7(B):

- -
Bh2B= Bnh 2 A4;

n 1 n 1
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L (3) VA]_,AZ,"' € yl /?iy’r n8 1An < I’18 1T(An)
o N 7(4n) <, Vn. AK. V.
OE'X k81Bn;k2An :%Eé
E e
#(Bnk) < 7(An) + on
k 1
o T7,
e @ _8
Bn;k > An
n 1k 1 n 1
- 8 8 8
= 7T An < p(Bnk) < T(Ap) + €
n 1 n 1lk 1 n 1
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o 7 NAMMEE. # A i & W N Caratheodory %k &:
7(D)=17(DnA)+7(Dn A%, VDe T,

KFRA # AT w8,
o F =T Wil8.
0 EN222. b (X, Z,pu MEC



g

SEH (EHE2.2.2, Caratheodory & #)

Er RNV E, NF o KR, B(X,.7 ,7) £




Ty ZF "o TWé:
e B)b {AneZ n=12- -}, K

bt e
Bn:=An\ AieZ, WHEA | H An=  DBn.

il n 1 n 1

o (3) ~ (4. éFHy:
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o —&ii,
8 £ 2
(D)= 71(DnBi)+7 D B; ¢
i1 i1
> (D) +7(Dn .
o H—é&lf,

T(D)<7(Dn+*)+7(Dn~°.

o W, e ZF, H




vz T

o 6) b {BheZ ,n=212_ -}, BHA~K
o D= B, B, K-&fi

rD)>  1t(DnB)+1 D B ¢ = r(B).

SHEL6 kel i SfEs: xH1U  #



FEV (X, F 1) 50
o (7)71(A)=0=>AeZF:

7(D) =7(D n A%) = 7(D n A) + 7(D n A%);
7(D) <7(D n A) + 7(D n A°).

e AcBeZ ,7(B)=0,K

T(A)<7(B)=0=Aec 7.
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§2.3 MEZRIF O
o uvOR~TE E LMNE BHEc s

v(A) = u(A), VAeé&,

Kfv ~ p 3& LY 0.
o U™ ME—M): FH/t ™ u B EHP U, Kit = v
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%1, X = {a,b,c}, & = {F,{a,b},{b, c}, X},
w( ) =0, wp({a,b}) =1 wp({b,c}) =1 pu(X)=2
o u ~ & B, HANWEE

(D) =0; 7(X)=r71{a,c})=2;
T({a}) = 7({0}) = 7({c}) = 7({a,b}) = 7({b,c}) = 1.

o 7 ={,X}. 7lz. AT ¥ 0.

SlEit6Ciiel SES: XFIY



2. X = Q.
o T ZHAC:

P ={Xn(-w,a] :aeR}u{T},
2={Xn(a,b]: -0 <a<b< o}

w(d) =0, w(d) =ow, VAe Z v 2\{J},
A (A) =a]d], VAea(2). (a>0.)

o p AN o BRI, VYa>0, N #H uHyO.
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fri2.3.1, UK ME—E)

BP Arck. EHo(P) L Ep,v R ATHESE, Ny =v.
Q) ple =v|e;, @) ule Ao ARE.

o Wi m &R Lo AWML, & UFlo(2), Ky UffE—.
o WA, Ap,---e 2 318X = B Ay Hu(An) < o, ¥n.
o Vn, B(:= An) € 2 Wiu(B) < . fty

wAnB)=v(AnB), YAeo(P).



o BeZifikuB)<w. Ky
L= {Aea(P): u(Ar B) = v(A n B))

AR HZ 22 MY 2o (2).
e Xe¥b, V. Al,Azef,E_A]_QAz. B‘H/I,(B)<OC,

p (A1 — A2)B =p(A1B) — p(A2B)
=v(A1B) — v(A2B) =v (A1 — A2)B .

o Al,Ag,-~~E$E_AnTA.K

n(AB) =1 n“mSN(AnB) =1 n“mSV(AnB) = v(AB).
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EH (TH2.3.2, MEY UERH)

Bakp RFFR2 L E, 7 Ap EREGIE. N
o(2)cF, T|lo=p.

o VE1. AC2 LWEMY UFlo(2) L.
o E2. (#i2.3.3).
tip o AIRK, Ku fE—ty OFe(2).
BB O= 7] a0

o fFy:
To=p L2<F.
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o) rlo=w b Ac2.
—‘éﬁ,ﬁxBl:A!angan>21K
/y §

Bn2 A, H — u(Bn) = u(A).
n 1 n 1

° 5%*4é§ﬁﬂ’2§A17A27'”(5;2 = ? 1An§244,k(

an

\

8
WA) = pn (Adn) < w(AAn) < u(An).
n 1 n 1 n 1

SlER6eCHEr SES: XIFH1U



o Q) VAe 2 HiyAe 7 . éFRKy:
(D) =7(DnA)+7(Dn A%, VDeT.

o #ir(D) =0, KV. § 7(D) < o0.
o By, By, €2 315
s 8

B.2D H 1(Bn) < 7(D) + €.
n 1 n 1

o Vn, PD := By. Ey

uD) =7(D) =r7(DnA)+7DnAY), vDe2
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e @QvDe2 Drna=DA= D G, T~

uD) =D~ A)+ 7 u(Ci)
i1
>7(Dn A) +7(D n A°).

e TAQ). 2. BioDeZ,7(D)+e> B uBn). T~

8 8
r(D)+e>  7(BnnA)+  7(Bnn A
n 1 n 1

>7(D " A) +7(D n A°).

o (&) 7| poqg T NE:0(2) T .

SHE L6 CIRel i ofks: XFEIU #



SEH (GEH2.3.4)
Hr RERL LW R ARV A

(1) VAe # ,3IBeo(2) #%43B 2 A Hr1(A) = 7(B);
(2) #i#—Up Ao Ak, Mit—Ur(B\A) = 0.

o (1) #7(A) =00, KB=X. T 7(4) < 0.
o MBny,Bnp, - €2 313

8 = 1
Bn = Bn;k >2A H /l(Bn;k) < T(A) +—.
k 1 k1 "
e B = n8 1Bn 2 A, r(B) = 7(A).
o —@&If, B, = k8 1 Bnk 2 B,
g 1
T(B) < pBnk) <7(A) + — = 7(4).
k 1 "
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0o (2, X = B Ay Ane 2 Hu(An) <o
o A= B A4,

AAn € y E_ T(flfln) < T(An) = M(An)< Q0.

(]

B Bn € 0(2) * Bn 2 AAn Hr(Bn) = 7(AAp).
B = AAn + B\(AAp), #

7(Bn) = T(AAn) + 7(Bn — AAn)
=7(Bn — AAn) = 7(Bn) — 7(AAn) = 0.

e B = SanQ nslAAn:A,E

7(B—A) =1  (Bn—AAn) <  7(Bn—AAn) =0.




1 (frf3i2.3.5, MIEREC)

By RRE S LOYE, T Ap AN E. FAeo(A)
Hr(A) < oo, NMVe>0,3Be o #HF7(A B)<e.

o N %#©&, B:= | ;Bned,
/8, §

T(A\B)<T Bn < wu(Bn) <
n N 1 n N 1

oT(B\A)<T B—-A4 =7 B By —7(4)<
o 7(A B)=71(A\B) +7(B\A) <e.

N =
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EH (EH2.3.6)

Bt —RRE, p Ro() LWOVE, o Lo Bk, FAeco(A)
Hu(A) < oo, MVe >0, 3IBe o #£Fu(A B) <e.

o o AR 1 =1| puq-

SNEL6CIHEE /i SfEs: xH1TU  #



§2.4 MEEmME T Z
o (X, Z,u) " MEFm. &
F ={AUN:Ae F 3IBeZF 343 u(B)=0 H N c B}.
° %
B(AUN):=u(A), YAuNEeZ.

EH241. .7 o H.op RE. (X, 7,0 " E&NNESm
e p(A) = w(A), YA e 7. #p lp K13 0.
(X, 7, 0) NX,F,u) W&zl TiEzZ.
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EEL (EHE2.4.1)

F Ao R p RE. (X, Z,.0) A% Wy REH,

o F ={AUN}, N B, u(B) =0; g(Au N) := u(A).
o (1) "oMé& X=XugeF
@ (AUN)®=A°— A°N = (A\B)+ A(B—N)e Z

(] n81(AnUNn): n81An n81Nn :AUN,
s 8
Nc  Ban=!B, wpB)< u(Bn)=0.
n 1 n1

) (2) n E% %AluNl = Ay U Ny, KA u By 2 Ay, [i4

(A1) = p(A1 v Br) = p(Az), [, u(Az) = p(A1).
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o Bk~ .7 LM
B(J) =0, p(AuN) >0, H

g g
ﬂ (An V) Nn) =u An
n 1 n 1
g g
= 1(An) = f1(An U Nn)
n 1 n 1

o (4) (X,.Z,n) 5%t
#HC S AUN, u(A)=p(AUN) =0, K

CcAuB, pu(AuB)<u(A)+pB)=0.

WC =g uCeZ.
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FEH (EH2.4.2)

Br AEFD ko AR R LRGIE, (X, T ,7)
& (X,0(2),7) Wz L.




. L-SillE 5 ©F

o F:R—R, 06U &S, KIWANHKOHKE.
o v NAC2y LIINE, o HIR.

v =vr (a,b] — (F(b) — F(a)) v 0.

o Puv D BUAMNMNEE NT = A\k.

o FR.F I8 4 Hlebesgue-Stieljes (L-S) Alill8;
fi(R,Z)— (R, Bg) HAL-S WE&; 7|5 AL-S NJE.

o KM, F =id G, L ATI8; L ME, X\, L /llme.

o (R, ,7) RMIETmM, 58& 1 o HIR.
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o Br =0(2R), HAR,.Z ,7) ~ (R, Br,7) HEHK=Z.
1= pE = A |z, v B Br = 0(2r) ERIMHE—RTO.
o AidK, b p NR,Zr) FHIME.

o i (a,b] <o, Va<b, Ku=pg. (38 1 15)

(]

reR;

p((0,2]), x>0
—u((x,0]), x<0O.

F=F :z p((—o0,z])
#H

YW F=F :0—-0;, z—

(]

HHEy =F .

yF={AUNZAE,@R,HBE@R=M(B)=0,N§B}.
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o MX(R,%r) L1 ZFHOA.
o F:R >R AMOfim&(OUY HES). UAF Ma:

F(—0) := XIim8 F(z)=0, F(0):= Xlims F(z) =1,

KW F hofiké(d.f.). (P51 ~ 52.)

o ©Offi Hd.f.——XFM:
Fip NOAE, KE Adf. #F NOfiké, Kur NOT,

p=v=F =F,  F=G= ur = uc.
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EH (EFES.2.10 (1))

g (X, F) > (V,.9), u hF L&E. A

v(B) = u(g 'B)=pog Y(B), VBe.”.

My 2.7 L@SE.

oy vO ;H

SHF LG Cke T /i Sfio: XHEIY #



o ( ,Z.P)AN FZEm,f:( ,F)— (R Bgr) W
Pof ':B— P(feB), VBe %

AfHIC FR)OA, PHus.

o s =pu, KIRf NBOFiu, PN ~ pu.
o MFf :=F , Nf MNOAiKe&.
Fe(z) := pe((—oo,z]) = P(f <z), xeR.
o AiFf =F, K f NBF, PNf~F.
o HFr=Fy (i pr=pg) KIKf Hg AOAE, PR

4

=g
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HEMAZR/EANES §1f ~ F.
o & VU ~U(0,1): AL
=(0,1), F=%p1, P=Nz U=id

o F T Ofitké&. KELIN:

F7:(0,1) >R, t—inf{zeR: F(x)>t}.
o 5255 F— ¢caroul ks, A

F—(t)<z e Fz) =1

o fEfld.f. &8~ Hrv. fd.f. f:= F—(U) ~ F:

P(F—(U) <z) = P(F(z) > U) = F(x).

o@f VW =R, Z =% P=pur. f=id.




§2.5 W[ oR & R ASIU I
o (X, Z,u) ~ MEEmM.
o 8 A=XT ZFz WmE/MtQ.
o #3 FMBN § Xt iz e N® AT,
Kt A 272(e)lor. 7 p-ae.
o fif1,fa, - T METM(X, Z,u) LHATNKE.
o fA P?HMR A ??PH_-, A 2?2N0 -
o EN251. #
po lim fo#f =0,
K{fal A 22Lhf HAK.
N ae R, Kii{fnt A 22ANEf, PR T
o U fn 25 £ BAS ae. HIE.
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o SEN252. #Y5>034e.F "EuA) <s A

lim sup | fn(2) = f(x)] = 0,
XRA

K¥i{fn} A —OAKZIf. P EY 7.
e V¥ BA® F—OAL.
o VE: AT A UR—AASL
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3 f AR L Ve >0,

e81T.I/F48 7 96 581 TFf 10 4m0 Td T DHDIT.I/F15 796 4 234 t7 -32.168 Td T€ H7 8



B HMRLEYE>0, A

- /y
limpy {lfa-flze} =0

n m

o= B fe
V6 >0,3A€ F :?%E‘Mﬂfn(x) f( B

o fn(x) ijA)c f(z) ¢: [EE:s > 0. Im §#3%n =>m Q,
v¢ A=|fale) - fz)] <e.

o Hn=>m Q, |fa(z) — f(z)| =e=>2e A =, xS A
e %0 —0 lim *) =0.
o = V6>0,3Imy §13u ?mkﬂfn_ |>%} < 5.

o A= T A Ku(A) <4, Bin@) 3 f(a).

SlEit6 et /i SES: xFEIU



e EN25.3. #Ve >0,
nling;u(\fn —fl=¢)=0,

KFR{fn} IKNEZEASEf. PHf— f.
o 251 fo®5 fi Ve>0,pu | lim 8 A, =0.
o Wi25.2. fn ¥ fi Ve>0,u T, A0 0.
o JEF253.
oS = S A fa S

Fu(X) <o, K

WS S = f
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EH (EH2.5.4)

foo f BERG{fn) WE—TFF 4 EL TP {fr) 253
fn’ = f

= Ay H# fo = [ K 3{fa} B T80 {fn,} 8130 5 F.
no = 0. JBIAMInK > ny 1 37

p(lfn=fl= §) < 3
oVe>0,3L <e {|fn,—flZetS [fa,—fl= ¢,

8 1 1 m 8
k .

(]

Vn = ng.

H k8 m*k SH k8 m*k S
o = ay{. AKI >0 15u(|fn— f| =¢) = 0.
36> 0 OFFl{nk} & (| fn, — f| = ) > 6.
A3 {fnd WTH S} 218 f 55 1.

(]
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o BilLl. (R, Br,\), fn(z) = Lyxinu- K
f(x) =0, Ve = frn 250 =:f.
o Me =1, u(|fn— fl =€) = o0, Vn. il fn — 0 AL
o Hifn 50 RROL,
° @HZ (0, 1],:@;,0;15,)\ . fk;i — It% )(/Efu, 1= 1, ,k‘.
o n o« (ki) (f1, f2, ) = (fua, fan, f2i2, S35 f3:2, f3i3, -+ )

en—wi k— oo.

-0, Ve>0= f,— f.

> =

Alfo = fI>e) <

o Va, fa(z) » f(z). #fn B0 REOL. B, fn &5 0 AROL.
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o ( ,Z,P)A FEZFEm(ps.),
fifi, f2, - T BEAZE(rv.).
e A 7?2 WNA WA
o B, fn 35 f WRANA UIRASL PHf 2 1.
o foBF WM TASL
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o F camxé.P
C(F):={z:F 3 x &4}
o FF,F,--~oufjcaxeée. ¥
nliman(:L‘) = F(z), VxeC(F),

K {Fn) BASEIF, PR, % F.
o F P, I - OfFKE&, fa~Fh,n=12 -
o SEN254. FHFy 5 F, KW{fn} KOMASFF,
PHfn S F.
A~ B, KFR{ ) KOAAELf, PHfn S J.
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EH (EP2.5.6)

+¢e)+ P(lh—g| = e).

<

L, lim sup }«Dn(x) < F(x).
o h=Ffg=/fay=2—c
F(zx—¢) < IirEn ingn(:n), Ve > 0.

e VzeC(F), F(x) < Iirr]‘n ingn(:L'). I Fu(x) — F(x).
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SEHE (EHE2.5.8, Skorokhod & )

£ S f MEEBREE(X,Z,P) B Ery. (f)) fof #43
f;:g ﬁ% n’::172f" jfg:fa ﬂaiﬁ.r

o Y: U~U(0,1) = F (U) ~ F.

o HIB257. KW B F, KF, 5 F—.
o R\C(F™) Weé&. #Fy(U)%E F—(U).
o HFy = F¢,, F:= Ff =M.
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o [k &: fae wX. WJLHEHAS:
Fi=7f Ine, H¥pu(N)=0.

o A& 9né xé, Kfzg(;,fagg.
° fna;’&f’fnaij’:fyfn—’f-
o rv. gas. EXHHAR.
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