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§1.1 B£& LHEzH
1.5 X
o TH(4%): X, JE7.
o JLEH(M): z,y, .

xeA x¢ A e A Ac B,AuB, AB=An B,
B\A CN#IHAC B, \THB - A), AAB.

o HLME. G, I

e NZ: AnB=g. A, nfHA+ B.
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o —IRHEA{AteT):
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teT

(A4 = {z:2ed, vieT)
teT

o MIPIAAL: Ayn Ay =, Vs # t.
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o HUR(HIEE)FHI:

IERE, An 1 A S Apgr, Y
E”Ej:’ An l: An =2 An+1, Vn.
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# A1, W lim A4, UAn,

# An L, W lim Ay ﬂA
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o 1EEF AN _EARIR:

0 0
limsup 4, := ﬂ U A

n—o0 n=1k=n

= {r:3In; <ng <. -fliffze A, Vr>1} ={A, io}.
o ERFIIMITHRIR:
lim inf A, := L () Ak = {45 fo.}.
n=1k=n

o by TMMPRAZE, WIFRZPH FIMRBRAAAE, FFid
lim A, :=limsup A, = hm 1an

n—o n—0o0
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§1.2 A AR
o EER A, B,
o T F: P AER; XA isEE A, A,

A Be = AnBe .

o fll. X =R, Pr = {(—0,a] : a € R}.

o LI 2 fErr R, #A, Be 2 HAD B, WAELEA A
AZWC, -+, C, € 2 ffi15

AB=|]Cr =) Cr.
k=1 k=1

o fil2. X =R, Qg = {(a,b] :a,beR}. (IF: e 2.)
o wx AL, (ME—. 4)
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o M Z B, XFF. EisHE A, /)
A Be#Z=AuB, ABeXZ.
o V: AUB AINA+ B: AuB=A\B+B.
) 15”4 X :R X = U;o 1{UZ 1 ak,bk] 'ak,bkeR Vk}}
o ¥ 1. o7 B R, X e o7, HXTANEH A, B
Acew = A°e .
o VE: W “m R” MNLIBHEI; siEHX € o:
MAced = Aced = F=AnAcd =X =% .
o 121, I &R, P, (CHUEIA.
o WUEZ Nm Z: An B = A\(A\B).
e s AuB=(A°n B%°, A\B=An B°.
o Fim I & RFHEHEN, M= I & ZX(IW—. 6).
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o $Uﬁ/¥\ %Al,AQ,"' e M E_An E‘ﬂﬁ, W\U hIlgOAn /2
° )\ &:
Xe%: A Be Y HA>B= A\Be.%;
A, Ay, e X HA, 1A= Ac L.
o o M (o Hh):
X e 7, Ae F = A°e F;
o0
Ay, Ay, € F = UAney‘.
n=1
o fMll.2.2. X RAEFIPR; o [LLEN 2.
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o fi1.2.3. o %= E& FIFR.
o wll.2.4. o f{¥= )\ R& 7 %.
° _‘L[E “{:” .
2 a=-x\Ae7 T ¥ Xo KU
e o M # A, A,Be Z= A\B e %,
Al,Ag,'-'Gg@@Uf;lAnG%.

o i« R FIIF AL, Ay, - - PP RZZHN BN
o W= & WMEA, o K=o 5 & HX, (IF— 6).
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o HF X Lo E, WFK(X,.7) AnTiilas(a).
A X B TR, & REGR. EX

o
An&:={AnE:Eecé&}.

o SIH—. 13. (X,.F) RAZNA. A RX k2T,
WA, A~.Z) Ha]izE.
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MATEME AR I M R rTI 2 (X, 7).
o F/Mio L {T, X},
KMo R 7 =9x :={A: Ac X}.
o HutffiMh 7 KK.
o “HIW” :

X e 7, Ae F = A°e 7,

a0
Ay, Ag, e F = | JAne 7.
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o & RIFTHESR.
o EX1.3.1. Y A& MM (HIFR. N R o ), #
(1) 9 268, (2) LB ¢,

G o6=929.

o & K Mex — 15 & ML e

o fri1.3.1. & M+ fE1E.

o ilF: MHES MATHA L NA, .7 € A. (gﬂAg R AR,
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n=1 \ k=1

o ilf: X IFEEH M, Hir(2) 29.
o Jxibk, kY NIF: 2V BIKA, Be¥, (HiEA\B e 9.
o T2, AnB=A\(A\B)e¥9.

o Ht—

AUB=(AB)+ (B\A)+ (AnB)e Y.
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o FiFA\Be¥: B¥%Ay, -, A, By, -, By € 2 615

n

A=>'A;, B=) Bje¥.
i=1 j=1
o A\B = X1 (A\B) = Sy (((A\BD)\B2)\-+-\Bun ).
o fEXtm FVAGHE, LAEMx = ST, iy, TRAEE.
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n; n;g ni Mmp
*\Bm+1 = (Z Ci,r) \Bm+1 = Z (Ci,r\Berl Z Z Dzrs-
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o JEF.3.3.
R (FISEE )

Fa RRE, Wo(d) =m(H).

o L1334 F S M =o0(d)S M.
o EH1.3.5.
EH (\-mEH)

FP R R, Wo(P) =1(2).

o Hi1.3.6. P < ¥ = o(P)C L.
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SEH (GEH1.3.3, BIFKEH)

Eof ARK, WNo(o) = m().

o o(o) RHEIMR, Ho o, HIto m().
o JidHK, fEiEm () ko ¥, Ho o7, k2 o).
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AR = X e o < m().
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(2) FMEEE: VA € m(e), A € m(H).
o fEIEY 2 m(«),
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G :={A: A°em()}.

o kY AR HY o o (v, WA NE).
o %AMAZ?”'eg? AHTA I)—]‘IJ

AL e m(),Vn = A° =| lim AS, € m().
n
o %AMAQ?”'E%? AnlA IJI‘IJ

AL e m(),Vn = A° =1 lim A5 € m(<).

FEE: XH. TR E AT RFEE )



o (3) KizHHM: YVAem(o), VBem(), AB e m(<).
o VAem(), VB e m(«/), ABem().
o fEIE: (1) VA e o7, », » JRIL; (2) Wi+, « A HE I R,
o (1) [HlAe o 4EiE: VB em(«), ABem(<). Rl
(1.1) VB e o, « BOL, v; (1.2) i 2+ (1B 4LR A R
o GIB: FH.4 RHEMAR, MVC, Yo RBIPR, Hip

Y0 :={D:CDe #}.
o 5l FHIEH:

Dne9:,Nn H D,1 D = CD=11limCD, e /.
Dne9c,Nn H D, | D = CD=|limCD, e .
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o (3) WisHHEM: VAe m(«), VB e m(o), AB € m().
o VAem(o), VB em(s/), ABe m().
o fHiuF: (1) VA€ o7, », x BOL; (2) Wi *, » FIA IR,
o (1) [MiEAe o/ fHiE: VBem(o), ABem(«). Bl
(1.1) VB e o, x []XOL, v'; (1.2) e+ B 4L &,
o 51#: Y- :={D:CDe./#} RHEWAR.
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EP En F, No(P) =1(2).

o 0(2) )\ R, Ho 2, Hilt2 I(2).
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ABel(P), VAel(P),VBel(P).
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o FIES|H: Yo :={D:CDe ¥}, VC e Z.
o BN RAIMEX:

Xe%; A Be Y HA>B= A\Be.¥;
A, Ag, e X HA 1A= Ae 2.

o (1) Xe¥, IRCX =Ce 2.
e (2) #D1,Dy€ 9o HDy 2 Dy, MIDy — Dy € %

CDl, CDQ € g, CDl =2 CD2 = C(Dl—Dg) = CDl—CDQ e Z.
e (3) #D,e %Y, ¥Yn HD, 1 D, WD e %:

CDye 4,CDy 1= CD =1 lim (CD,) € £.
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Borel ££.

o X NIINEIE, 0 NFEITEMARKIES R.
o MBx :=0(0) NX EiBorel o {{H/Borel 4 #.
B e Bx, WHB HABorel 4.

o FR(X, Bx) AHHNTTIIZE .
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§1.4 A P B ERF 5 ] N pR 2
o B, f:X -V, 2y = f(a).
o y: HREUH, » bW 1H.
o Fi4: BCY, & RY LINESZR,
f'B:=A{z: f(z)e B}, tich f1(B),{f e B},
16 :={f'B:Beé&}.
o fmdil.4.1.
f_lgzga f_1Y: Xa
BiSBy= f'Bic f'By, (f'B)=f1B°,

FUA = Ur 4 A=A

teT teT teT teT
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el (Ar/Rl.4.2)

Y EWiEEETELRE,

a(f716) = fla(&).

o if: f1o(&) £o %, Ho 1€, Nizo(f~1&).
Sk, FEf Lo (&) S o(f71&), B,
VB eo(&) #itief1Bea(f1&).
o Hii: fERNEY 2o RE. & 2 &, W 20(8).
={BCY:f'Beo(f &)}

o IRHIE: o=, fv=X
BiCBy= f'Bic f'By, (f'B) =B,

UA=Ur s A=A

teT teT teT teT
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o (X, Z) 5(Y,.) NWATMZNR, f: X >Y.
o HfLy < .F, WIFKS Nnll et /BEALIC/ AT, id M

(X, ) - (YV,.7) 8 (X, L y.s) B’ fes.
o fHII$E: f1Be .7, VBe . FEihih, o(f) c 7, Hrh,
o(f) = f71F

AL f AT RN ARERL, B AR o AREL
o EH143. WE RY FWIEEHELR. N
X,.7) L (vo6) s lsc s
o EHI144. E(X, 7)1 (Y, )% (2,2), Ngo f ATl
0 if: VCe Z, g 'Ce¥9, Wi(go )~ IC = f1g7'C)e Z.
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o J M R:=Ru{—w}u {w}.

o JF5XIAl: —0 <a <o, VaeR; U, [—0,a].
PUNIZH: 00 x 0:=0; 4, 00 — o0, 00/o0 ToiE L.
IE#5 55 Va € R,

at=av0, a =(—a)vO.

—a~, |a|=aT+a".

PBg =0 (Br L {—0} U {n0}).

o ffl1.4.5 %ﬁzo‘({[ oo’a];aeR}):...




o SEN1.4.1. A& HdE
(X, %) — (R, %)

BEALAE e
(X, 7)) - (R, %r),

AR BR AR T 00 R 2, T 00 S A R
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SEH (EH1.4.6)

(X, ) AW =T,
f: X >R (&f:X —>R),

W F 5Ty 3 (R AT B r0) %ALY

{f<aleF, VaeR.

o rv. it: &8 = Pg = {(—w,a] : Yae R}. N

FO i o(f)=f"%r =0 (f'6) =7
iff [lecZ.

o AR 28 = Pg = {[—©,a] : VaeR}.
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o 1. f:(X,Ix) — (R, Bg) FIll.
o fl2. f=a A
o B3, /RVERRHE /TR R BT, AT, VA e F
o foil4. Birish ek %L
arla, + - +apla,

O A, Ay Ay e F BIAK, a1, ,an € R
o Borel BM¥HE (R, Zr) 2> (R, Br).

foil: 282k E R Borel B
o fil. #f fr.v., g £Borel BEL, Mg(f) =go f Hr.v.
o 147, Ff, g RFTEREL W{f =a}, {f < g},
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§1.5 AT BRI IS 5

EH (EREL.5.1)

ST o i 49 9 ) 32 5 (S R L, )T

o Wi f, g Al f+ g AthBloo + (—o0) 1, W f + g Al
o 1E: Ya € R, {f+g<a}=A1uA2uA3,

A = {f=—-0,g<w}u{f<w,g=—-w}eZF,
Ay = Aﬁ({f:OO,g>—OO}U{f>—OO,g:OO}):@€§,
A3 = An{—wo< fig<o}={f<a—g}nx*

= (UW<rntr<a—g)|xe2
( )

reQ




EF (EH1.5.2)

ST MALE £, T ARRRAR ST A

o MAH: W, #5 f1, fo, -+ WIM, Winf, > f, 7100, RN
{}nglfn 2&} =nﬂ1{fn > a}

Va it 3 0 3 >
o JE: {égﬁf” > a} S (Noiifn>ab = {}gﬁf" > a}.

o Ry, f AT, M f+ = fvo5fm=(—f)vO0ril.

o MHIR:

hrn mf fn = sup inf f,.
Nz1n=N
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o X WMAIMRDEITE: {A1,--, Ay} W2
Ay, A X, IASE, B A = XL
o (X,.7) WA WM 7% +a:
b, Ay, A e Z.
o i B pR £ FiE: N
f= Z a;la;,
i=1

Horr, {Ay, - Ay HERATINGEL a1, - - a, RSEEL
o HAMHEIR: |f(x) < M, Vze X.
o REUWSLS, — f 15

fu(x) > f(x), VrelX.
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EH (EH1.5.3)

EfTM, WNELEREGS, fo, - Efn— f. (a) Ff >0,
R f,>0,Vn Bf, 1 f; (b) Ff AF, Wi, 3 f.

o Wf=0.H

n2"—1 k‘
fnz Z 271 {Qn\ 1}+nI{f>n}
k=0

° fn 20, fn T ijE_f,l(.T) Hf(l’)q V;ITEX, ?'\j

0< f(x) = falz) <1/27, = f(z) <n
n = fu(z) < f(z), A flx)=n
o MAf A M, Wx, Vn =M, #f, = f.
o fHE[M, MIf = f+t— f-, HEfE RIT.

7

MEER) BRLILT FIEE: XH. TR E AT RFEE )



EIH (EH1.5.4)

Kg: (X, 7) > (V,7). W

(X, g L) 5 (R, Ba) iff h=fog, £%,(¥,%) L (R Br).

o I (R, %r) MHBUA(R, ) Bi([a,b], [a,b] N Br).

o = Vv, fEif=.

o WA VL NilFxx, Vh e g .7, MK IRIGAE**, Vh € H,;:
Hy: mPEREG h=1T4, VAcg L,
Ho : EMTEHRREG  h=a1la, +- 4+ anla,, a; = 0; Vi
Hs : ARGTIEREG by 1 b
Hy: WG h=h"—h.

o VE: Hi — Hy — My, Faxx XARTMAAN BB P, HRFR S A
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FH (EHL5.4 2 BEM)

(X, g 07) 5 (R, Ba) = h = fog, £¥F,(Y,%) 5 (R, Br).

o Hy: Wh =14, HAca(g). W
A=g¢'B, Be . = f =1p HIT].

o H23 ﬁ%h jEﬁﬁﬁ%‘y EI]: h = Z?zl aiIAia
ﬁ\:EP{Al’ o ’An} y‘jﬁ”ﬂ“ﬁ%”j atr, - ,0n W%ZV—%@ )]_I\]J

IB;e . f#iA; = {h = a;} = g ' B; :h—(ZaZh;)

=1




o Hs: Wh FEGAI. 3h,, JEFFE L, by 1A

hn:fnogv Vn:hzfog,

1' P N2 ’ “his H ’
o, f(y) ;:{ . Faly) E‘?Eﬁﬁ .

o Hy: ¥eh A, Wh =ht —h™ = (f4 — f-)og.
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o — i, NIGIUE**, Yh e Hy. BI, h =14, VA € 7. fEIGIIF:
={AC X 148 »x} 2.7

o e c ¥ ifR.7 = o(o), IHIEMY ZHFR.
o B, 1 RP c ¥ iRTF = o(2), LMY EX R
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o AR SCSEAA R AH L B 2R 4R
frge Ma,beR, af +bg=>0= af +bge M,

fi. fo, €M, ful f= feM.

o WH.5.5. B B, M fEwx. FHIgpe M, VAe o,
WX, o(e)) ERIEAES AT R B EM .
H]_ - M: g 7\%$‘i}%ﬂ/\7

(]

—{AcX:IyeM}Dd — 4 Do(A).

— Ho — Hz: M XHHERM&MEEFE .

(]
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o B SR R A A TIN 248

1e L;
figel, a,beR, af +bg=>0= af +bge M,;
Ji,fo, €L, fut f=feL.

o EH156. WP B R, L f&»x. #7lge L,VAe P,
M(X,o(2)) LRFES TR EEIEL .
o Hi S M: G &N &R,

G ={AcX:I4el} 2P — Y 2D0(2).

o > Hy — Hs: L XF AE M is S A

FEE: XH. TR E AT RFEE )



