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B RIEEMRERM, FLULTRSRBLEHT R AERMY
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HEBEREAYEKFOREREAS. BABHE KA
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¥ K Lebesgue(1875—1941). % {4 # Jfi Borel X T A BH AW
RAEH, E19R2FHRX<BLY. KEFHER > ¥, # K€
REd WL EREEMART 5 — & Borel £ 4 Lebesgue M, ¥
EXTTRERAT Lebesgue MIEWH 2. AEAERAF 2T HE
P oW &R B RM Fubini(1907) X & H — & #H EH. Radon(1913)
#—FHRT R P EFE L AHHF N — % Borel ¥ % (Radon M
B) B TR THE LWRE &SR ER AR Fréchet(1915) &k &
RE Y. Radon-Nikodym(1930) 4 THERME N —FTER LW
% E % # (Radon-Nikodym ¥ ). £ R HHRER R B LT, B
ABMENHEANR)ER/ K. £ — & Daniell(1918) A— % & K L
WELBRZRBAFRTRNENR S, H -2 Bochner(1933) fr
Pettis(1938) 5 X 7 Banach Z ML & KA F R FEHE 4. B A
Z30FR, AESRIBRCHTRR, FERER, 284
Wi PR ZEEAH. #Hliw, Kolmogorov(1933) A #
RAEHRA I THELNBMGKE, HARBMERET THE¥SR
B EPEHEENLGHERNERARET R E L P % Radon-
Nikodym Z#. MF M AR Y, MELAERFTHEA L
CXREEFHEX. SOFRUFAREXRNLFTETHFTHRE
MERBEARTAREBTFHEVEEF A LA,
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RELHEMN, CHTAREZN < HELSR L S>MBEWABK
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§1 £aHE5&X

ESRMABENBREAMBE S Z —. TA—A T LIX
M EYEHR—TES. ENELD, BAEEES — (8K
) e ES R =iE) Pt E.

1.1 20— EMETES, BB widZ. A A Q
MFE, BZMBwveARw¢ AGHNERFw BT ABRRET A
NEEAGTEMERL S U0z, BB A>DBEH BCA
XrBRAWMTE H

ANB, AUB, A\ B, AAB
SHFERAEBEK R, F. E N HRE, B

ANB={w: weARBwe B}, AUB={w: we A BweE B},
A\B={w: we A Hw¢ B}, AAB=(A\B)U(B\A).
BRATH A° Rm Q\ A, R A4 AE Q) 11 RE TREA
A\B=ANB°. W ABEX/RANB. FANB=0, K A5
BER#HZE. BRE ANA=0,Au A =Q

1.2 8T EHEHBENTH XikE. SERBRESE

ANB=BNA, AUB=BUA;

’(AUB)nC (AnC)u(BnNC),

(ANB)UC =(AUC)N(BUC);

(AmB)mC AN(BnC), (AUBYUC =AU (BUC).
A, ENXTREZHFN T de Morgan 243K:

(ANB) = A“UB°, (AUB)° = A°N B¢, (A°)° =



13 B M EA LENRAHY (0 LK 4
R WOEEBIM, M ERR N, WAL LE (7
LU 7). 1% (A i€ 1) h—8, MR I b 1R, DA
BKTTE H T, WA XK T 4 9

ﬂAlz{w UJEA“ X‘j‘_*tﬂlel}7

icl
UAi ={w: we A, ¥ -1}
i€l
BAVE AN E, SR, 46 # K& de Morgan 2.

1.4 % {An, n 2 1} A—HE4FF. HXEBIn F 4, C
Anpr (FARHS, An D Angr), MR (An) 4 BiAEGHN, 2iF
). “HGEHA BB R B RIRRERES (AL), AR
A A=,A4, 5 A=, 4. B AN (4,) 8 R, BEHILH
At A A, LA — B, WHE—87 (4,), 4

[o @] x5 X0 o
limsup A, = () | A lim inf A, = U N 4

noree n=lk=n n=1k=n

SRR EA (A) B _E4RER Fl THRER. BARA

limsupA, = {w: w BT LHZ 1A},

n-—=»00

liminf A, = {w: w 2ERBTHBEANA.Y,

n—oo

MitEH liminf A, C limsup A,. & liminf A,, = limsup 4,, FK

liminf A,, = limsup 4,,).
n—ne n—o0

m= Ay NAn=0),MEH A £x U, 4n 8 3 40 =Q
W A{An, n 21} A Q B— X5

.92,



X‘H}*%Zju (A7L)7 é’\

By =A,, B, =A,A] A}

n—1:

n>2,

M {Bn,n > 1} FERGHAASHL, BA Y, By =U, 40 &
R AT B RS N ] SAS S B B T R R Y.

1.6 HCAH—EXAERETH). M A BeC=> ANBe
C(MIM A1, Ag,--- A, €C = A1Ay--- A, € C), F C W HBRR 3
Bl R A, € Con > 1= (), Ay € C, BR CXE R SIS EF A R MBLa]
RS WA BRIT R " K e AR BRI SRR 2

Cmf:{nAi: nzl,AiEC»i:L.”’n}7
=1

W Cy Xt RRAE P, BAVKR Cry AHAERZZHEBH C FriHH
K. K, ®AIH

Cuy, Csy, Cs, Cs, Cxq

SR RFHEBERIE. ARAZH. AT, "5 RATFIAZH
U C B, s, TATH Chpuy B (Caflus, B Cos &
™ (Co)s- SRRERXEIRLS, RENATIHELELN.

1.7 w8 wC A KL WEWMTER:

(1) Crrus =Cuping

(2) HECXAMRZHMA, W Cus,Csy,Cr K Cso TFK;

S (3) HCXARIMIHM, W Chy K Cs TFR.

E HEMNESHZMINSEERERS.

MEBIMANESEZENHAE RN S ARRBHEEL. T
T2 W0 B T R I — R R L

1.8 EX &®CAH KK

(1) B C A =2, R E X B H .

()W CHHK WK deC, BF

A, BeC=AnBeC, A\ B €Cyxy.



(3) BRC 4 K H, M EEFHK, HOcel.
(4) #r C A KRB 18), e WAL REUR %285 H M
(it Qe C,0eC, B C % AW EE SHH).
(5) Bk C 4 o- B W T 58 RELR B S H W (it
xR C XAl FIHRELBEEA, HQel, 0el).
(6) #x C A BB, WEECX B PEFFIREIHE (H A, €
Cn>1,A,TAH A, L A= Ac().
(7) R C R -2, B ETH &4
(i) Qec;
(1) A,BeC, BCA=A\Beg(;
(i) A, €Cn>1,4, 1A= AcC.
B o- fRECE A E, - KA.
1.9 & RAKEL B R=(-c0,0)), &

C; = {(~oc,a]: a € R}, C; ={(a,o): a€ IR},
Cz = {{a,b]: a < b,a,be R},

W C,Co B Cs A m-3, CLuCUCs H¥IR, CLUCUCU{IR}
pIE AN §

SR
1.10 (AABYAC = AN(BAC),
(AAB)NC = (ANC)A(BNC),
(A1 U Az)A(Bl U By) C (AlABl) U (AQABQ)

1.11 (hn“_l,\lo‘éf A)N(limsup B,,) C limsup(A,NB,).

1.12 3 RIFIAAE 33 B RBCA o- UKL

1.13 & C FK A AREFM P AR E R A 7- KM A- 2K, W C
X o- K.

1.14 % C A%, M Cop ARE

1.15 A FKESPEE&E () & () FH T T =5



(3 AeC= A" €C;
(il A,Be(C, AnB=0=AuBeC.
1.16 & C A —#K, Hoe( 4

g;{(ﬂA)ﬁ(ﬂB;) n,m > 1, A, B; €C,
i=1 j=1
1<i<n, 1§j§m}»

WG >C BGAER FMECHERITRARZIA, W
{AN B¢ A, BeC) %5

§2 BiEXEH (e

BAC : 1€} A9 E—KREL EBIEXC NEME
HEERMA, WHZENC AR TAMQ LHE~EZTEEC,
FEBE C MBS o- REL B/b X BREBNREAZ, WS 5
WZ A CERM-RE. \-EMBIFE, 3 25H o(C),AC)
m(C) iZ. FAMEH m(C) C A(C) C o(C). AT EEHRE 4
FHTH m(C) =0o(C) HAMC) =0(C).

2.1 B ®C AKX

(1) % C A%, W m(C)=0s(C).

(2) % C A— - 2K, W MC) = o(C).

iE (1) &

G ={Aem(C): A° e m(C), ANB e m(C),¥B € C},

Wecg. HG AREE, 86 =m(C). %

Gy ={Aem(C): AnB e m(C),vyB € m(C)},
Meh b BFE Gy = m(C) K, C C Go. 1B Go K %, # Gz = m(C).
g L RTIE, BAME

Aem(C)= A" em(C); A,Bem(C)= AnB e m(C),



Bl m(C) A —1CH, M m(C) & o- B (IR 1.13), HitbH
m(C) 5 o(C). BEMRMETREMEMY, HBEE m(C) =0(C).

(2) WIE B KA, i H B AT 2.

WEBRRA BARTERE ERY: ABRIER o ¥ F i
FAREMWER, ARRIE: ()& S8 F QAR5 (v K)C, K
FHEUMEG Q) At RmE S SR — RIEX (N, M
x). MG “FHRIEFTHEES. PR EEENERDH
—MEEMIERNT A SEERIMNERESHEHNAL

EAER 21 B—PDRBEHEIL, RAOFRALERGD TE
AR K.

22 EH# WC.FAWANER HCcCF

(1) & C A%, HF ABREAX, WoCcF

R)FCHhm KBF A MK Wol)CF.

MAERMNEFH TH 2.1, I HME m(C) = o(C) B MC) =
oC) MAEFKN. MOMEETHROLEN: EEH 2.1(1) BE
Mk, RECHE

AcC= A°em(C); A,BeC= AnBem(C),

MR IO, FRRATEEER 21 0T A
2.3 BB H®CAH—HE
(1) HE m(C) = o(C), LHHAE:

AecC= A°cm(C); A,BeC= An B e m(C).
(2) NEANC) =0(C), LHHARE:
A BeC= AnBeXC).

MR, BT T
(1) HE m(C) = o(C), BAHNF:

AeC= A°em(C); A,Be(C= AUBem(C).



(2) HE A(C) = o(C), LT ART:

A, BeC= AU B € XC).

iE 4 D={A°: AeccC}, WhEH 23, 5k (1) X
2) MAHTHEAR m(D) = o(D) & AD) = o(D). BEA1FME
m(D) C m(C) (A D C m(C)) & MD) = AC) (Fi#E HITHIE), &
ERPAEHREIEEIE £HEOLEHREBRE.

EREANEES T, Lk TN, BEMRTRAER
RERAKN FMRTENE 2.6 REH 63). FERE: MEALHE
RHENEH 23 K24, WARAHRMERE 2.5 #).

2.5 B® RCA—BE FERETIREZ—,ME m(C) =
a(C):

() A,BeC=>ANBeC, AeC = A° € (s

(2) A, BeC=>AUBecC, AcC = A°€(,.
(KXFids Cs & C, W 1.6)

iE #CXERRTHA, WCsCm(C); & CHAERHIHMI,
W C, ¢ m(C). W4 H (1) & 2) #HIATEH 23 248 (1)
P&, EEEIE.

2.6l ®X AN -EETH, FErX PHESE §ER
X FFESE. BREA o(F) =0(G), BAKE A X ) Borelo-f
B, WA BX) BRORF HRIHEEE 2 &G Q) X 2), T
BBATE m(F) =m(G) = B(X). BX—&HEHFFMHMERE 2.1 #
B BT R, BRAVELEKRFELERATHERERENLK.

YERAT LR, BRO51HETH o- RERETFHE.

27 BX WF A— o RE. K F A Ao ATHER
6), MR F 0T, #18 o(C) = F.

EE: o RENMTEXRLETHSA. \

M 1.16 & 1.14 B # F o4, WHFEE—RHC Hix
ENMHELTH, H4/ 0(C)=F.



