A&, A AT AL A

§1.1 8H9HIZH

IR7Z3'8

Hm(%8): X, 5.
84(F8): A,B,-.., %8: 7.
%

reA ¢ A 2xe A A B AuB, AB=AnB,
B\A (W#ENAC B, fIFIB — A), AAB.

THAE. EEE. TLA.
AL AnB=g. NENAZ, 7[HA+ B.

MY D) #BRL M oa: 4%, wEEAERFHF¥)



o ~X8H{A,teT}:

—
At = {LEEH:ET{% iEEAt},
E
At = {x:xeAt, thT}.
tPT

o HIPIAAL: Ayn As = O, Vs # t.
NN AL, T N A 8§ An.
o &ffi/E(De-Morgan ZNI):

/ C £ £ C/
Ar = A Ac = AC

tPT tPT tPT tPT




o EIN( 8%H)F

5”5[1, An T: An < An 1, Vn,
JEBE AL | An 2 An 1, Vn.

o HENJF AfR:
e
% An T, I)—llJ 11m An = An,
n 8
n 1
. £
#r An |, W nliI%An = lAn.
n
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o EEF LAk

£ S
limsup Ap := Ag
n 8 n 1k n

= {r:3Ing<np<-- - x€Ay,Vr=1}={A,io0}.

o IERFF T4

e -2
liminf Ap := Ay = {A§ f.o.}.
n 8 n lk n

o &l TAWM |, WHi%TFT  ARME, HP

hrn Ap = limsup Ap = hm 1nf An.
n 8
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§1.2 8H &

o 8%/%Aa87
o % P AEE; eisHEEHM, =,

A BeP=AnBeP.

o fill. X =R, Pgr = {(—m0,a] : a € R}.
o I Q Em R, HA,BeQ HAD B, WAFEAT PP
Z_\‘i Cl,"aneQ/Ti

A n
A\B = Ck = Ck.
k 1 k 1

o 2. X =R, Qr = {(a,b] : a,beR}. (5: FeQ.)
o+ A[EK. (H#l—. 4)




o M R A%, &7, EizHEHM, =
A BeER = AuB, AABeR.

e 5: AUBFAINA+ B: AuB=A\B+B.
o fl4. X =R, R= B . { 7 (ax by : ax, bk € R, Vk}.
o /¥, W A Br R, XeA, HEtMzHHE N, =

AcA = A°cA.
o 5: MO “m R” BNTIBHEI,; liEKX € A:
MAecA = AcA=0=AnAcA =X =0gcA.

o 121, I &R, P, (CHUEIA.

o YR Am ZH: An B = A\(A\B).

oy AUB = (A BYF, A\B = An B

o M= ¥ & leF sHEHH, KF=H & FX(HE—. 6).

oa: 4%, wEEAERFHF¥)



o MMNZ: #7A1,Ar,---e M HA, BN, [)lunlir%AneM.
° )\ %:
XelL; A BeL HA>B= A\BelL;
Al,Az,-”eL EAnTA:>AG L.
o o M (o Hh):
XeF; AcF = A°e F;
s
Al,Az,--'EF:> AnEF.
n 1
o fT/ll.2.2. X RLBNR; o MEEN A,
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o fimil.2.3. o 1= RE& NA.
w124, o R¥= ) R& 1 A.

“ »
="

K

2 Aar=x\deF £ 1 Lo 1R

o R IET; A, BeR = A\BeR;
A1, Ag,---eR= B AneR.

5: x ¥é%5&yA1,A2, s %W\iﬁi f%%:ﬂ
o H=H & BNR, o M=o 5 & &X, (JE— 6).
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o AF &X I o %, MFR(X, F) ~NaldllZ=m.
o WA X JEFF8,E £8E %K. X

AnE:={AnE:E€cE}.

o J—. 13. (X,F) &AWlZEm. A £X J%F8,
(A, A F) AIZEm.




MYl MC@ AYEIINZEmM: (X, F).

o A o ¥ {, X},

AKX ofR¥: T =Tx:={A: Ac X}.
o HULMAIN T KK.
o “ENJHU”:

XeF; AeF = A°c F;

Al Ay, eF =  ApeF.




§1.3 o B ER

o E BIFF 8HA.

o ¥2X13.1. #G KE M F(ANZ. A R, o H), #:
(1) G 2E, (2) &fEfixs G,

G!2E =G!o6.

N

o E EHl sx=fFE AN
o Mi1.3.1. E A *+fE7E.
o yv: OHWFTE FrA~«PAA, T € A G = HJK.

GPA

o P Nr(E), m(E), I(E), o(E).




Vof (V23H1.3.2)

#Q RF 3%, N
# +

= n
T(Q)= Ak:Al,--~,An€Q ﬂﬂ’ﬁlﬁj@i o
nl ki1

o y: MeéHiiEHHMH, #Hr(Q)2G.
o RiTkK, fEyG N %V b A, BeG, iy A\BeG.
o T7&, An B = A\(A\B) €G.

o Ht—

AuB=(A\B)+ (B\A)+ (AnB)eG.
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o Iy A\BeG: bi%Ay,---,An,B1,--+ ,Bme Q1
z iy
A= Ai, B = BJ'EG.
i1 i1

o AB= D,(4\B)= T, (A\B)\Bo \\Bm .

1
o fE&m HAgNE, Ly Mx = T Ciy, THRYHE.
o m=1H, AEHMG v,
oem—>m+ 1:

n; n; n; ms
-

*\Bm 1= ” C'i;r \Bm 1= (Ci;r\Bm 1) = 7 Di;r;s-
r 1 r 1 r 1s 1
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WA —3 IO HED.

o 15FH1.3.3.
N AINES )

FA ZRE, Mo(A) =m(A).

o @134 A M =o(A)cS M.
o Y511.3.5.
VoIl (\-rell)
FP &1 &, Mo(P) =1(P).

o fD136. PcL =o(P)cL.

MY D) #RL]



YoRf (V2FE1.3.3, BENZKLLH)

EA RRH, Mo(A) = m(A).

o o(A) RENZR, Ho A, Btk m(A).

o IIK, fEym(A) o &, Ho A, Bt o(A).
m(A) AHENZR. 1, @F Ly m(A ) LU
e

ARRE = XeA cm(A).

WY D) FEEL)



o (2) #MNEHE: VAe m(A), A°e m(A).
e £yG 2m(A),

G :={A: A%em(A)}.



o (3) WIBHHIM: VAe m(A),VBem(A), ABem(A).
e VAem(A), VB em(A), ABem(A).
o fEy: (1) VAe A, », x JOL; (2) =W, « A | BHENZR.
o (1) [flveAe A. fEy: YVBem(A), ABem(A). =
(1.1) VBe A, « KL, v; (1.2) =vx B | RENZR.
o FIB: HM ZHENZR, MVC, G RANZR, H¥

Gc:={D:CDeM}.

o IH yHA:

DneGe,Vn L Dn1 D = CD=11mCDyeM.




o (3) WisHHM: VAe m(A),VBem(A), ABem(A).
e VAem(A),VBem(A), ABem(A).
o fEy: (1) VAe A, «, x AL; (2) =W, « A | BHENZ.
o (1) [f¥2Ae A. fEy: VBem(A), ABe m(A). =
(1.1) VBe A, « L, v; (1.2) =vx B | RHENZR.
o F|H: Gc:={D:CDeM} ZHENZR.
o IM =m(A),C=A. MPD =B, (1.2)v. #(1) v.
e M =m(A), C =B, PD = A, M=+ A |K

£
G = Gg.
BPmMpA q

o Gg NEHBNZR, MG £HENZR, =(2) v.




YoRll (VoFH1.3.5, \-nlel)

£P &1 &, No(P) = I(P).

P) &\ &R, Ho P, Hik2 (P).
R, fEyi(P) £o %, Ho P, Filto o(P).
TIHVIP) &1 &R, =, @XIBHAN B #HM. fty

ABel(P), VYAel(P),YBel(P).
o IH: FL &\ R, MVC e L, G 2\ &R.
={D:CDelL}.

o (1) VAe P, », x f{3L:
(1.1) YBe P, » IO, v'; (1.2) Ga AN R, V.

: AF., FEEARTREEEES )



o vy 5| #: Gc:={D:CDelL}, VCelL.
o BN R 13

XelL; A, BeL HA>2B= ABelL;
Al,Az,--~€L HAnTA=>A€L.

o (1) X eGe, NCX =CeL.
) (2) %DLDZ € Gc ELDl 2 Do, UMDl — Dy e G¢:

CDl,CDg € L,CD1 >2CDy = C(Dl—D2> =CD1—CDye L.
@ (3) #iDneGc,Vn HDn 1t D, WD e Ge:

CDneL,CDnt=CD =1 lim (CDy)e L.
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Borel 8.

o X NihT=m, O AFTEH8 K 85 A&.

o FiBx := 0(0) NX L Borel o f¥1/Borel 84 %.
4B € By, MFB ABorel 8.

o (X, Bx) N#HAFIM A m.
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§1.4 AT SR 5 AT R 2
o WU, f: X Y,z —y=f(2)
o y: A, z b f A
o Fif: BCY.E &Y I 8&F,
fIB:={z: f(x)e B}, WPXHN f Y(B),{fe B},
B ={F1B=BeEy

o fl1.4.1.
flo=2, =X,

BicBy=f 'Bicf B, f'B°=f Y4B,
— = =
b A= flA, 1 A= f A

tPT tPT tPT tPT




el (Ar/Rl.4.2)

Y Loy EOTEL ZE,

o(f *E)=f to(E).

oVv: f Yo(E) o %, Ho f E, Nfizo(f E).
ik, iy f o(E)co(f E), =
VBeo(E) N+=wvf 'Beo(f E).
— 2 Ry G 2o ¥ & 2o FE, oo (E).

—{BcY:f 'Beo(f E)

o Ky flo=w, fvY=X,
BiSBy=f 'Bicf 'By, f B =7 4B,
— = =
1 A= fla, Y A= f A
tPT tPT tPT tPT
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o bi%(X,F) 5(Y,S) AWM Em, f: X Y.
o #if 1S < F, WFKf AT /BN /W PR

FIX,F)>(V,S) B (X,F)H(V,S) st feF.
o fHlllc: f 'BeF,VvBeS. dJ/,o(f)cF, H¥,
o(f):=f 'S
NAEF AT Avho AREL RO B o AREL

o VoFf1.4.3. WE &Y L x84 F. M
(X.F) 5 (Y,0() = | ECF.

o WBIl1.44. (X, F) 5 (v,S) % (2,2), Mgo f i,

oy:VCeZ, g lCeG,M(gof) }C=f g 1C)eF.




o XA R:=Ru {—w} U {0}

o F5XmM: —w<a<ow,YaeR; Ul [, al

o MUNEH: 400 x 0:=0; l, oo — 00, 00/o0 & X.
57 Va e R,

a =av0, a =(—a)vO0.

(]
S
Il
IS

—a, laj=a +a .

Bg := 0 (Bru {—0} U {w0}).

o fidil.4.5. By = o({[~0,al:aeR}) =---

WY D) Fia A oak: a.



o Vo 1.4.1. Al C

BEH R
f:(X,F)— (R,Bg),

WAKOAER W eR L, TS &R L
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VoIl (YoFH1.4.6)
(X, F) eTy =,

f:X->R (&f:X->R),

W f &7 H(FMAMCErY.) % ARY

{f<a}leF, VYaeR.

o rv. fi: —E = Pg = {(—00,a] : Vae R}. Nl

fAE iff o(f)=f Br =0 fE CF
if fEcCcF.

o WIIKE: —E = Pg = {[—0,a] : Va e R}.

MY D) #BRL M



o Bill. f:(X,Tx) — (R,Bg) Al

o fl2. f=a A

o B3, IRIEMRE/ CREREIA AT, VA e F;
o 4. BBRREL

CL1|A1 +"'+an|An

EIWI\U: ﬁ\:¥7 Ala"' 7/1“e I: W‘j‘ﬁ‘ﬁxi, ag, - - )QHER'

e Borel B#C(R,Br) > (R, Bg).
;3% 4L PR U2 Borel BREL.

o fl. #f Jer.v., g £Borel BEL, Mg(f) = go f Wdr.v..
o @147 Ff, g RVTWRE, W{f = a},{f < g},




§1.5 Mm%y 85

YoBf (YoR1.5.1)

TSy d v WiE L (EAEL, W)TY.

o Wi f, g Al f 4+ g AthBloo + (—o0) 1, W f + g Al
o V: VaeR, {f+g<a}=A1uA2uA3,

Ay = {f=—-0,g<w}u{f<w,g=-w}eF,
Ay = Aﬁ({f:OO,g>—OO}U{f>—OO,g:OO}):@€|:,
A3 = Anf{-o<fg<o}={f<a—g}nx
/ £
= {f<rin{r<a-g} xeF.

rPQ




YoRl (15F1.5.2

Ty R MAL b, TARRATY

o A&: W, 45 f1, fo,--- AT, Wlinfny fn BTN, BRIA

L) o
£
Rl e 4}
(1] - LA *x

. : 8 .
o 5: rllriflfn>a S palfn>alc rlllgéflfn>a

o Kijlls, f oI, Wf =fvO0S5f =(=f)v0al.
° AK:

1i ffnh= f
iminf fn = sup inf fn-
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o X HIRHEIG: {A1,--,An} =V
Ag,-- An S X, AR, B {4 A= X,
°o (X,F) HARWN»¥c:
B—, Ay, JAneF.

o {HEHic: A
f= aila,,
i1
H {Ay, - An} BRI E] ag, - an A2SEEL

o ARG |f(x)|<M,VreX.

o - U — f &




VoRl (LoF1.5.3)

Ef Y, WHELERENGSfL, o, Efn— f. (a) Ff =0,
ﬂ'fn>(),Vn,ELjnTj,()75f ﬁﬁ! D\“]fnjf

o Wf=0.H
n
n2? 1 k
fn= éﬁlt%/f kel + nlepynu-
k 0

o fn=0, fn1. IHHME) — flx), Voe X, AN

0< f(z) = falw) <1/2",  f(z) <
n= fa(z) < f(), f(z) =

o MAf A M, Wx, Vn =M, #f, = f.
o fEIM,Wf=f —f ,BAf =0




VoRll (LoF1.5.4)

Kg: (X,F)—>(V,S). M

(X,g 'S)L (R.Br) i h=fog, £%,,S)5 (R Bg).

o 5: (R,Bg) THH(R, Bg) #([a,b], [a,b] N Bg).

o =V, fEty=.

o D HIJUE: Jyax, Vhe g 1S, Ry *x, Yh € Hi:
Hy: mEREL h=1a, VAeg 'S,
Ho : IEMLHERE; h=a1la, +- +anla,, ai = 0; Vi
Ha : TR EG Ao T B
Ho: ATIRE; h=h —h .

o 5: Hi — Hy — Ha, ix* éﬂFﬁ@%ﬁi@ﬁﬁ[‘?ﬂ, AR EF .
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VoIf (Vo¥E1.5.4 EXAEM)

(X,9 1S) D (R,Bp) = h=fog, £%,(,S) 5 (R,Bp).

o Hy: Wh=Ila, H¥Aca(g). W
A=g !B, BeS = f=Ig =T7.

o Hp: Wh EHLE, = h= 7 aila,,
H¥{Ar, - Any AR H, ag, -+ an BEISA . T

n

1BieS fliAi={h=ai} =g Bi=h= ’ailBi °g.
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o Ha: Wh AEHTIM. Ihy IEGRLER, hn 1 h.

hn:fnoga Vn:hzfog,
H

limn 8 fn(y), HARMFAEHAR,

H =
/\¥’ f(y> * O, ;H;4m'

o Ha: Wh ™M, Mh=h —h =(f —f )og.

)

Sat: AR, B (s ks




o —‘/’ ﬁ%y**, VheHi. =, h=la, VAe F. ﬁi%y

C:={AcX:la =V} DOF.

o HIRHMA cG i F =0(A), HyHC ZENZR.
o B, kr RP =G fff F =o(P), Iy WG &\ &.




Bt SEamE |k BNKe:

fLgeM,a,beR, af +bg=>0= af + bge M,
fi, fo, €M, fnl f=feM.
o 1LH1.5.5. WA ERE, M Box. Hlae M, VA A,
M(X,o(A)) £ JEATTIEREIIIEM ¥,
HicS M: G EHNZR,

(]

={AcX:lae M} 2A =G 20(A).

— Ho — Haz: M €Izt 4.

(]

WD) ik F | O&af: Ak fh R k)



o LG NLaRE LK N Ke:

1e L;
figel, a,beR, af +bg=>0= af +bge M,;
f17f27"'€£7 thfﬁfE,ﬁ

o 1o¥156. WP &7 R, L &»x. £ilac L, VAec P,
M(X,o(P)) b AT REIIEL ¥.
o Hi S M: G &\ &,

—{AcX:laeL} 2P — G 20(P).

o — Hy — Ha: L &AL tia i,
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