AR T REBEFERIF M

o EFi:

f,g: E— RAM = (f,g) : E — RZALM

ME: 18F = (f, ), M

F! ([81 , b1) X [82, bg)) = ([31 , b1 )) N g‘1 ([32, bz))ﬁ.[})n\lj

Er-@(FERX)



AU TR &z F R 14

o ik, #3k: fg:E—RAM = f+g, Af f-grall.
i 4

F:E—R% F=(f9)

h:R?> SR, h(x,y)=x+y

_— ho F(x) = f(x) + g(x) AIM.

Er-@(FERX)



A 55 TR R & B A 1 14
o HRIREH:

f e Z(E,R) — supf, inf fi, kﬁ f, lim f € Z(E,R).
€

keN - k—co

HE: % g = supfy, N
keN

g '(a, 4] = | | (a, +o0] = g,
k=1

e f,g e Z(E,R) = max{f, g}, min{f, g}, ft,f", |fl € Z(E,R).

Er-@(FERX)



FTMEIER

o FMEAEARPEEERUHER:
Lebesgue A] & =Borel&E + M &.

o TMEARKILPFAFMAMIE, RN, FRAE.
fe Z(E.R) :iﬁgef(E R).
o MO AR FME:
BN EHAETERS LR ER — EN/LFLAEF.

o ML RHHEFE/LFALEEF.
R Rae I = RE—NTMEMIL



JLF- A Ak

o Z(E,R)XkTFa.elllaEtiA.

iERE:  i&f e Z(E.R), fi 251,
— m(Z)=0, HHE\Z={xecE:limfi(x)=fx)}
— fre Z(E\Z,R) fxe ZL(Z.R)
— fe Z(E\ZR), feZ(ZR)

— fe Z(E,R).

Er-@(FERX)



AR B AR B (1R EE L 1 RIHET )

o AR EEBME R

3 E=kf_j1 Ev, BRI 3
fe Z(E,R) &= = flg, € £(Ex,R), VkeNl.

JERE:  f'(a,00] = kLEJN( fle,) "' (a, o).

Er-@(FERX)



ANBI M R 2

o HIIA M= A
B xyy — e WARET,

o ALK T A HEL LR T BH.

Bln: x, = SUP X ) WASET .
Xe

(FRE: RIS AT 51 32 3 EA)
o MMXTESEZETHA.

g'l="f= %(CantoH—'l‘E%), REGMW c £(C), g(W) = ZEN&

M x5 0 g AATM: (xzo9) (1) =g 0)(; (1) =w

Er-@(FERX)



o IR #LEt

o =Fhuitssis

(JLFA4Lueg, JLF—EUss,  BUNEYE)

Er-@(FERX)



A —: AN R

o [ElfMidS: E cRMALN.

Z(E) R R{&

Z*(E) AE LA AT R
S(E) P R
S*(E) 3 Fa f& B2 AT R

Er-@(FERX)



18] 58 W] U BR B 45 4

RISy 49 E: 5lebesquefd 4 HEEE T A AR 2.

o {&] B AL oR B 454

S(E) = {f: E— RAIM | Range fRBIRE }

= {xa,+,7

Er-@(FERX)



1] 52 AT R B A fE AR R

o fe S(E)fmERR:

gt

Rangef

o FUERTH, AR, KMMHEZ R

o IFtRAERRAITF:

f(x) = D, axg, (x)-
k=1

—TRAEE

Xio.1] = X720 T X121

Er-@(FERX)



R0 B F 0 18] 2R oR B A BX 2R

o AN{aIIF AT oR F =ik o 18] B ok 2 5 O A BR -
xa + (+,-,1im)?

ER: BRI 2EEAR. ALFENTFER:
Xy SRR, AR B

Strategy: Hl=Bif={LE A TR BB =[FRiemann

Er-@(FERX)



E S PP e g )

o 5] B2 AL R #4544 fe Zt(E)

yHEBR IS © =1
0, +o0 LI
O s ez ¢ !—1' ) LJet e

22k

E:f—1 - —1 f__1 L —1r10k
o s | e LR

Er-@(FERX)



3 £3 AT oR B A5 A £

o TEyHiRE A i HIXE]

]_—1<y<2j—k (j=1,2,..., 22Ky

o HORTHHES: KiEHKE-1
o HWURTHEHIEIS: REKE- HT—RHI—%-

=

o FRZHHIFIS: XEHKE=AT—RH—H=]; etc.
o TEyihH) —idtHIR & X8
2K <y < .

o M EEL, BAK/IME.
BURBRX B, /NXEHCEY S

Er-@(FERX)



3 £3 AT oR B A5 A £

o fEE KT

jz_—k1 if ’;1 < f(x) < Zf—k (G=1,2,...,2%%
fk(X) =
2K it f(x)> 2k
o —HUEHIIRIE:
fE{x € E: 0 < f(x) < 2K} E:
’
0 < f(x) — f(x) < =

Er-@(FERX)



3 £3 AT oR B A5 A £

Theorem 1 ({EISL/FER 1B L7 B 1] 2 R 2 71)

2
_ =1 k
fkfjg1 2_ka71[/277k1’2%)+2/\/f—1[2k’+00] /‘ f
ST(E) Z*(E)
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B 51F

f(x)=x, xeRT
0 if xel0,1)
fo(x) =
ox) { 1, i x>1.
0, if xel0,3)
it xe[i1)
fix) =4 1, if xe[1,3)
3, it xe[3.2
2, if x>2.

° FORZHEFIFISY:  XEHKE= AT—R—F=1

] 5%%*5252[2’& +o0]



R SIEFR B KR

BRI IAGET AR LR 3, IR R B R RIS R AR 2.

-

Ifl

f+

-

1 1
—(fl+f) = =(Ifl =) = fT = f* >

2(I | + 1) 2(I| ) ; 0
fr—f  (Ba, KMnsLRE—HIEE)

f+f

FRYIERR = max(f,0) = NTERFI TN, HEFE

fRYGAER = max(—f,0} = KT FENHI TN, HEXT MR

Er-@(FERX)



B B 2 2544

o AL R B LEH ETE:

fe T(E) &= 3AfKeST(E), K 1f

fe Z(E) &= JexeS(E), ok —f, lekl TIfl.

Er-@(FERX)



B o 3 £ H 4

iERR:  i&f e Z(E), M € Z(E),

Jug,vk € ST(E) = wcTf", w1t

= ¢k =Uc—Vk €S(E), ¢x—f

Vxe E —= ZEZu=0EA4vw=0

= okl =uk+v T fF+f =|f

Er-@(FERX)



B B 2 2544

o FIMERKHE TR (ZALT #1358 B H Taylor R 7T)

g(E) = <)(A, +,‘, ||m)AEB)|-|\|]

o TAIWEREHR A ERHR

St, ¥+
X, —— Z(E).
+,-,lim

Er-@(FERX)



IR BSR4 = D [ =N

o TFMERH: FEMRGEME

o MMEH: RTRFZE x+RBEEEHRIREZE.

FE— iiiE B ALNAES R X R
FEZ 8iF o) Rt fe AL B SR

Er-@(FERX)



MEILFIFR IR X FR

FOAIRSL FAANEO

MER R

g8 PR3 ie

FHIER K R R 2 (VAFFAE R B 9 FAK)
oR# RN R 2 X T iz E ]
MERFRT AR RORFFFMERE

Er-@(FERX)



— B

o FRRH—HELIEHRAERFTMEY. (L5L=BH)
fe ZT(E)n¥*(E) = 3AfxeST(E), f 11, fK3f
o “BXIFHBRBE—HIBIL LB A AN R H

9k = fkx'B(0.k)

fe ZHENLV(E) = 3dgceSI(E), o1f o = F

.

fe Z(EINZLV(E) = 3AhceS(E), |hlTIfl, he = f.

Er-@(FERX)



o —

A=

o =HhTas
a.e. almost everywhere JLF AU
a.un. almost uniformly convergence JUF—Esg
m measure LA BE U
IBS:
[ifs =11 >  =2= {x € E : Ifa(x) = F(x)] > &)

Er-@(FERX)



= Fpirss

® WE e Z(R"), f,,fe Z(E,R).

fi =5 f e——= m[f,-»f]=0;

f, 2 f —= Ve>0, IAMME.CE:

onE\E,
m(E.) <€, fn =
f, — f & Ve>D0, klimm[lfk—f|>e]:0.

ERIE N EA)



= MU E = X

o JLFALWEHRIRE—NFTMER RS

o JLF—HUWHIRAIZE— MEE/NUESE—HUH.

o LUMEWHA BRSNS, Bl B SRR NNE
&, BT RIZEARE.

Er-@(FERX)



AU R EERI K /)y, 45 H ST SSUE N
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= FhuST a9 A B AT S B R 2

° BB ZHmBEHIZTME.

fiu =5 f ===V e>0, m(lim[ifc—f|>e]) = 0.

o (RIFARIMBISMNG)—BUE B RERNUEE.

fo a.un Ve>0, ;(IILT;) m(jg(“fj —fl>¢€])=0.

o KNEEEBEIZ/NUESE.

fi—f ——=Ve>0, Jim milf | > €] = .

Er-@(FERX)



IR~

a.e. THZ UL E T EE
a.un. AR EH—BITE INEE
m R INEE

Er-@(FERX)



HERR: (1) PR R = T FB BT ES.
N == |Im [Ifx = fl > €].

>0 k—o

(2a) f =Df ——= V6>0, AE: m(E) < 0,1EE
Ve>0,3jeN, Hk >,

sup |Ifx(x) —f(x) <€
XGE\Eg

R k@jnfk —~fl> €l c By —HLERNEA

= lim m(U [ifk —fl>¢€]) <6

]—>

Er-@(FERX)



(2b):  VEEKeN, lim m(_Jif-f> 21—k]) =

—=V¥6>0, An=n(k) eN: m( U[|f,—f| ]) —
I”(k)

—— SFE° = U U [Ifi — f| > m(ES) < 6

=1 j=n(k)

L zE () ﬂ[|f,—f|< S 3t

k=1 j=n(k)

Er-@(FERX)



=TSR X &R

o fi = — 2% D
ae. m(E)<+oco a.u

Ofk—>f (E)fk———)f

o fy—>f = VYFFI,IFHf, — .

Er-@(FERX)



Littlewood = [RIE 2z —

Theorem 2 (EgoroviEIE)

a.e. m(E)<+oo a.un
fk — f — fk — f.

Littlewood =Rz —:

[a, b] X [8] £ R #FN Y ——=ZF T 22— HU K.

Er-@(FERX)



Theorem 3 (Riesz EIE)

fi - ——= AFFf, = 1.

IR RIS, AR PR ME—.

(JLFLABEFNRES, METETHTNE)

Eice: EARMES L, EETFIlac WHEXT, ZFUEFM.

Er-@(FERX)



—— VF5, 3FFIf, f..

Borel-Cantelli

_—
BCIE B IR

Y >0, 59

>

>

€
VkeN, Ilimm|f-f>— 0
jl)n;'o [if; =1l 2k]

SHFEETFHL AT mlf, —fl> —] < —.

lim m(kusnfnk —fl> zik]) =0

S—o0

[Se]

Ei= |l ~f1> 5] m(ED)<e

kSo

, ~ 1
fr 3 in E.= m[|fnk—f|<2—k]

k=so

a. un.
fnk _— f

Er-@(FERX)



4 JERR: f, — f === VFFI, 3FFIf, f..

JERA:

fo 5 f = de >0, kﬁm[|fk—f|>eo]:50>o
do
= 3FBif): milf, 11> el > 3

= {fi, [ NE&Za.un BEFFI.

Er-@(FERX)



JUF R4S 4R T S50 2 9 ST A

o JLFALAbUE, JEMAC EEUTEL.

E = (0,4)

a.e.
X(n,n+1) —0

m

X(n,n+1) -+ 0

Er-@(FERX)



JUF b AL H5T ST AN 2 ST S5 2 9 T R e 458

o KM, IEJLF AL LU

E =10,1]

b =X,y =1k keN

k
{gk} = {f11, o1, fo2, .. .}
Ok 5o

a.e.

g + 0

Er-@(FERX)



JLF STy . s 4 B A8

a.e. JLFRES | RES TN

m PUMEWS | JERdS | NIES
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Borel-Cantelli5 | IE

(o)

Z m(Ap) < +o0o —— m(km Ac) =0
= —00

e lim m(UAj) =0

k—o0

a.un
R e XA —)0

n

a.e.
L e XAn —_ 0

m

n

A lim m(Ap) =0 == x,_ o

n—oo

Er-@(FERX)



