R TEER

FLEEHF - FAIFFIEMEEENIRS | BRERUARTHZER -

B BRES

WEHF > ZMAENEEEEEZFAIRE - 8% RfIESEFABEERERERIE B
Borel-Lebesgue 8 (€& 3.13) - R HRAEED  EELEFIELEZFE > #BF Bolzano-
WeierstraB (8 (EFE3.1.19) ° E5 3.12/)EF - RFIBEEIEBESTEEREZ THILE -
FHIEFERIE - BHEET R PRI - W EEE 3.1.12 PEREMPEECIEAHEERA -

ZE—IMEi Borel-Lebesgue 8

Borel-Lebesgue 1+ B EE:BH EHEFTER ©

EE311 I FHEFEEG ACM UERBTFESHERNEST C = (Ci)icr ° AR
el
BIFRPIER ¢ B1E A IEE (covering) * HEER C AIUBETE A - L4 » NRFAEW ¢, &2
& > BmE LmErEs - BIFFIER C 218 A BIFATEZE (open covering) °

gl 3.1.2 1 R (M, d) = R,|-|) F » £EEK

T ={(a,b): 0 < a<b< 1},




F=E BEERKRTHERE

BE (0,1) B HR 7, BEFAEN - B, EFHH -

B7E > RfiEEERMEEREURREZEEFHIEBES -

E$ 3.1.3 [Borel-Lebesgue 8] : & (M, d) ABEEEZER o

(1) MREES M NRBEPR » HFIEHENLERIFES - BIRMARWEZEM (M, d)
i i€ Borel-Lebesgue 1HH ©

(2) #AR (M, d) i Borel-Lebesgue 48 » BIFMIEREZMK (compact) BY ° #AFEER » WIR
HWIRER M PREBRNESTE (U)icr » BRE M C Ui Ui (& M =i, Ui) &
FIERRERBIBIRFEEIE J C I 18 M C U, U; » BIFRFIER M SF/HWEY -

Q) WEFEE K C M- IR5|EMEZTR (K,d) SR> BMEMR K SEREBE
B (compact set) ° I AIFERR  WRENRERE M YHAEBHRNESTK (U)ic; > BRE
K C Ui Ui » BPIEEEIXBIBIRFEST J C [ 1§18 K C Uy Ui BIFRFIR K 2F#&
Y o

&l 3.1.4 :
(1) 1EfAIERAER EEZE R &R 2 BRIAY o

@) (R,|-|) REEED » BB R = Upor(—n,n) SEBES - ERAEAMOZEREEEY
FEE-

() ER |- |) B> FES (0,1) FREREH > BB U, (L1 - 1) SEBRES  BRMAEE
A RN FEE -

51f# 3.1.5 ¢ FEHRBUESE - HFIFTLAIFE] Borel-Lebesgue M ER¥HBIRA - HEMEERKEEZEM (M, d)
R - MEHRERAESBRNESEK (Fiic ' B NF = o mER  SEEERNTFESK
JC I8 NyesF) — o - (EREEZRR (M, d) - BAAILIES FEmELE -
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F=E BERERKRTHERE

(i) (M,d) 2BH -

(i) WRERIFERAEBRMIBEIEET (F,)n>1 » & Nt F, BIFEB o
BFIRETED) (i) £ Cantor REEE (EE 227) HBLHME - 7 Cantor TEFES » HIEZENI
R" PERIETEAEEANIBEIEFS) o

HMREAE (1) = (i) - WREMEFE - METME TEEENME : REENRBEF > KA
BEEENH TN FEE (TBF Lindelof BEME - REE3.1.28) - BE (i) = (1) ° 7& M BEREKZER
R" FZEREESFHERE - HME ()= @) °

id3.16 : DK CMAZRBES B K SEREHE -

GEA B RFIER K @BAMN - B e K@ Bl (B(z,n))n>1 & K HFEE - IRIBEHM
HFIFTRFHEERTFES - U K 2ER -

BE > BFfIER K ZME - FAKREL  BRR K F2ME - BERMIEKRE K NEFRR
yr EBy ¢ K- BHRER 2 € K> BPIER r, = 3d(z,y) ° ER—K > BERBANESHE
(B(z,72))2ex & K FIFRES » B K NEBENRERMEXIERNFES - UMEHR - &

fIaes®) z1,. .., 2, € K £

=

K C B(zk, ry,)-

k=1

B r = min(re,,...,rs,) AR z € B(y,r) » BEHMN 1 <k <n ' HMEE

d(‘rvxk) = d(y,CCk) - d(xvy) > 2Tzk, —-r= Txy, -

ERER « FEEAFEK B(wg, rey,) B o Bt » HFIFEI KNB(y,r) = o ° EEE y 28 K B9
ERRFE - Eit K SER%E - O

SR 3.1.7 ¢ THERESEE 3134 7 I ED » —RKHE - ERAETFT—TEHEERBES -
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F=E BEERKRTHERE

B8 3.1.8 | B (M, d) ARBEZEME > B K C M 2ER%E - BE K ERERBFES -

HHNMRKAZEES MEAKEERBN BR K IEZ EMEE K NHEBES
C=1{C;:icl} - HR K 2% M\K E2ERE - @itk - Cu{M\K} 2@ M HNHE
o BN M BEEH > HMeRBEBRFES I C I 5

Mc(JG)uB\K).

iel’
FRARFItRER
KclJa,
iel’
miEefE ¢ NBERFESE - IUIMEE K 2F™AEY - O

ol 3.1.9 © BHEEZER (M, d) PEBFESRE TFIMEE -
(1) ERERZEZBFESHMES TR -

(2) FEZEEBFESHXESEBH -

$9ER : FMITLAE B Borel-Lebesgue B 3KFEHT o

N FEn>21UKRK, K, MdHPFHNEHFRFES LK = KiU---UK,°%®
C={Ci:ie} R KHNABEZE -HMN1<m<n ' CER K, WHEZE  HLEMA
LB BERTFEE RIE(Ci:icl,)  EP I, BRINERTES - EH—K  £&
I'=u'_ I, BRERN - MB{C :ic ) ERKWNERFES - BEFHEMK 2
(M, d) NEBFES o

(2) B (Ki)ic: HEBEGKRAR K = Nic/K; ° AR K FAKHIRE » Fill K 1EEEM
& - I K BEREEEBE K NFES » ZE2REME .18 » S K 1B
(]

ERER -
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F=E BERERKRTHERE

SBED TEERERE LR

BRE3.1.10 ¢ B (M, d) & (M',d)ARERMEEB - B f: M - M BRE - NR f SEE
B B M Z8REN . g (M) B M PNEETFES | ERFEEFREM f(M) 2EEFREA
£ o

5 3.1.11 ¢
(1) 258 253 /NEFRERFIHRE) - BRI LUEBREHAE » TR THERRFHEL - 71t
MBENERERCT » £ M PERATFES (FIUUREGME 18 - 2EREES) - tHNERER
M' RIS - B —MRIRBRE AR - REE#E 2.5.15 ©
) BAEIEER MR f: M - M 2EEN - B M 288 - BERE (M) F—EZER
B - BERE f: R — R BREMRAE -

AR C={Ci:icl} & f(M) NHEE - A& 2511 » BAIEMBRic 1 1) B
M FRESERE < Rt {F1(C)) i € 1) B M EEE - 1RIR M VBRI - RMAEHEIE R
WFEE  SE(/(C) i e ) B g C 1 REERTES - Bt - B
rancr(Usten)=Urs ey
ieJ icJ ieJ

EEEREN C ERHRK » f(M) WBRTFESE - O

Rl 3.1.12 ¢ § (M, d) AEREHEETH B f: M - R BEEEXE - A f RN - MA
SRR AERR/IME ; BEOER » FE o, bc M F15

fla) = inf f(z) B f(b) = sup f().

zeM rxeM
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F=E BEERKRTHERE

HEA: IRIREE 3110 0 BRFITH f(M) BEBHY URERMEER FHNERMBAE - ©
m = infyen fz) > EME f(M) BIMER - B f(M) BEAE - HFBEF mc f(M)  BRL
RRBFEE a € M EE m = f(a) - HRBENDERIZRAERR @ FFRALEBLET O

3113 HAERE BR M EBRBNEREEENRSR - EHRA BEMHAUUEZRE
(M,d) = R,|-|) & f:R — REHR f(z) = arctan(z) ° &% —K » HME f(R) = (=5.5)° FHAr9e1
LUFERAEB Y » A TFTARAURR/NEFRIEEWR f WE -

AR FMIICEnRE 3.1.12 FEARTE R NBREES L > AILUSRINGERAN P REEEE (EHE 2.7.18)
FOEREOTF o

RiIB31.14 : SICRIBMEFR B f: 1 - RIEEERE - B f(I) L2EREK -

B HFEEE  RPHNBRREREED > EREA/MME Cantor REEE - WiBBE
2 315 MISEIMERER - ALt - f(1) £ R PREE - BRE®E 3.1.0 HFIFH (1) 2
SHER - A > T 2.7.18 TFIFE f(1) 2ERMAE - &% - A& R PERNEARERR
ER » IFIR L BESTHEAE o O

RIE3.1.15 1 T (M, d) - (M, d) ZEBEHNRE - NR (M, d) SEEH - PE [ G2E
188y > B f 2ERERE -

EHREM EEBN . ZMTUERAGE 2511 5 REAESRENS X KEH
g:=f"1M - MBEEN - T A% MBAFES - i 3.1.8 - IS A SEBAY -
BE > WaRE 3110 - BPEH g 1(A) = f(A) L2 > FAIAEE M PRI o O
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F-E ZEETRHEKMEETE
3116 ¢ BER (M, d) RERBMNREEEN - TEHRMIUBE—EBRE (BE247) 1 EE
f:00,1) — U E&E
f(z)=ée*% 2z el0,1).

R f BAREEMOEHRE - AW - [T f(0) = L FREFMB > ARRMATUZBFT
Tn =13 Ryn= flen) o EE—K " yo —— 1= f(0) * 1B f 1 (ys) =z FEFE[0,1) P °

EI 3.1.17 [Heine-Cantor EIE] : & f: (M,d) - (M',d) BEBRE - RE M BB
By - FRFE [ B EERER o

B e > 0 HIRER v € M 1RIR [ 7E « BUEIENE - FfFIREE 6, > 0 1S
ye€B(x,0;) = [f(y) € B(f(z)3) (3.1)

FER > BAEKBAMES (B(2,. %) v e M} BR M WBAEE - CEED > HAFFEHKRU
2) °iEB M NWERYE - RFIENERERERFESE - U2

)

n
M C | B(z:, 5)

=1
Hbn>1Hua,...,2, €M B = jminicicn 6, ° HR v,y € M BRE d(y,y') <6 KM
BERE 1 <i < nfF18 y € B(ay, 2) BE > HMEE

d(y', zi) < d(y'sy) +dly, zi) < 6+ 25 < 8,
HWELEER * v,y € B(x;,6,,) ° EIb » 1B#R(3.1) » TR

d(F(y), FW)) < d(F (), F(m:) + d(f(@), f&) < 5+ 5 = e, H

5% 3.1.18 | TRA—WHIEDET » (RE]EEBEIB R FHY Heine-Cantor I » RULINT : E RTEMRER
I CR LRGEBRE f: 1 — R §2ITEMERT
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F=E BEERKRTHERE

SBZED PR

E 2, 3.1.19 [Bolzano-Weierstrafl property] : #aERREEZER (M, d) - NRBRER M PaIEL
BRBIFET (2)n>1 » HPIRTAEEUHERTE M PR FFET] (2,00 )n>1 » IR PIRAREEZE

fE (M, d) i E Bolzano-Weierstral 8 (Bolzano-Weierstraf} property) °

FIE 3.1.20 : EAREEZER] (M, d) # > Borel-Lebesgue 4B LA K Bolzano-Weierstral M8 & F(E
By - #RA)EEER - EEMERBTE (M, d) PHRRFEIIEBWEFFY > B (M, d) SF/AY -

#ZEA : Borel-Lebesgue = Bolzano-Weierstral. FFIR% K ERE{HY > L EHBERFFIEET K

B (zn)ns1 ° B A= {z, :n > 1} BULEIIWNEL - 1R A RHRN - BAATHKRD —

18 (zn)ns1 W F Y] o MEMRE A BEEN > ME (a,) RETEMBBBFFET - &

RKRE > HRFAE 1 c KEBEE, > 0ME AN B(r,e,) = @ F {} o LbH - FLFIER

{B(z,e,) 12 € K} B K WREE - B K SRE - RMERIERNTFES iR
L a, 18

-

K C | ) B(xi,eq,)-

=1

it - FfFISE
A=ANK C OAﬂBxZ,ax))
ELRF - EARNES A BEER - BAHNNFH - METRIEERIE - EBREREES

HRETRES  AtAAIRERRES - EREMAFE -
RFLEAY e E - FfIcREA T EmES 3 -

O

EE3.1.21 ¢ AEMEZRE (M, d) - IRBRAE ¢ > 0 FEH M PHEEH « FEERFTIEK
HNEREE - HMIER (M, d) FEZH (precompact) B » M B (relatively compact) Y ©
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F=E BERERKRTHERE

513 3.1.22 : W1R (M, d) 21E8M & Bolzano-Weierstrafl 4B HIFREEZER - AEM T EFER
ey -

Bl BRPEAREE  BREEE > 0 EFHMABERIERZAFE - REKNEBES - &
Z  BAIEREEREE M RBFY (2,)n>1 €15

cBRIBnAEm > 1 BB da,,om) >
- BHRFE n > 1 HME M # U B(z,¢) ©

BDr € M BEBEBE > BPIE M # Blr,e) e Tk > 1 BRFREMEKHEET 21,..., 74
BEHR L <n£m <k BIE danan) >’ B M # U Ba,e) ° ERERMEKT
Tpy1 € M\(UE_ B(zi,¢)) o 3E8H—K » BB 1 <i < k> BAIESRE d(op, 1) > ¢ RE
BRERRE - HFER M # U B(x;,e) °

HFIBEHRNFET (2,)n>1 FRAWAERFY] » BEAMBNFFIEAEEAAERFT] - it

RIERE 2.4.6 » RERIFREIIERWE o SEZE Bolzano-Weierstrall B F G © O

5|13 3.1.23 : © (M,d) &% E Bolzano-Weierstral F B EZR - ZE M WHEBEE
(Ciier - MIBHFEE c > 0 E1F

Vee M,3i €I, B(z,e) CC;.

9B ERANREE - RERYERAE ¢ > 0 FfIREHRE 2 € M &S

B(z,e) € C;, Viel

BARE  HIRE n > 1 FfIaERE

BESE 2, € M fF13
B, = B(z,, ) ¢ C;, Viel. (3.2)
A3 Bolzano-WeierstraBl #£8 » FFIREIEIFFI (24,00 n>1 ERMMEURERED] 0 € M - IRIFR
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F=E BEERKRTHERE

» BBl i e IS (e C, UK r > 0fE1E B

B((,2r) C C; ° RIBFFI (2p(n))n>1 BIW
M FEN> 15

d(Tpm),€) <7, VYn=N.

Eitk > En>NHoemn) >1/r BEEE

Yy € Byny,  d(l,y) < Al zpmy) + d(@pmy,y) <7+ 1/p(n) < 2.
Wi LR - BIFEHE B, C B(,2r) CC; 0 BERN 3.2) F& -

IREFPIRT USSR ETE 3.1.20 AYEEER -

EIE 3.1.20 KIFEEA : RERAREEZER (M, d) M & Bolzano-Weierstrafl 14 E
BE - RIF51E 3123 -

= % (Ci)ig[ % M E"JF’%
HPIBEETE > 0 15

Vee M,J3iel, B(xz,e)CC;. (3.3)
ARSI 3.1.22 » FPIPTLURE M ABERZEFER c > 0 NRKFAERNBEZE - S n> 1Y
&xl,...,xn GMﬁE

M = O B(l’i,é‘).
i=1

AR (3.3) * BIFAE 1 <i < n > HMIEEIKE j; € I 818 B(wi,¢) C Cj, ° EEHMRIURFEIT
EE'J%EIDHH :

<
I
A
Qo
O

TERERIL/NER 2 A - FRFIEFTRCA A EEAAE

SANME - BHAREE TENRES &S

=
BRAZEEERE—(ERENBEZERS AR/ - 1t - ZFILEERIRERER

10
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F=E BERERKRTHERE

RIE3.1.24 @ BEMEZE (M, d) - EEAME TEMREZ—FREN - 8l (M, d) SEE

(1) FrE M BFSERETE M PUIRERIFF5 -

(2) ] M NEEFESTE M PEGHERE -

fhRd 3.1.25 | T (M, d) HEHIMEZERE < 8 M PHFH (2,)n>1 LERZMAIAE—EFFT
WBIR 2+ BB (2 )n>1 EWERE] « o

58 RPIERREE  BRRIEFIN AR SWREE « - BFIRERD) e > 0 FEEHRFAEN > 1
FEn > NRRE dan,z) > o EREPFF (vpom)n1 BR/BERABE R > 10 BMAE
d(Tp(m), x) > € © B M BB - BIPBEHW (2,01))n>1 PERRHNFFT - LAZER

lim Zy oy =y € M.

n—o0

R d(z,y) > e Fillz £y TIE y R (20)0o1 BFFFIER - SREBHFE - 0

BE > HMEZERTIEESSH I WEMEZRE - AMEESMERERE © () I SBRHN - HE
I=[N]={1,..., N} HREBEEHE N > 1; (i) ] SOUEEEN » XE I = N - HFIEIRERMMESE 2.6
EIRE B 2.40 PAIEINERNES

) BN = 1R (M,d),...,(My,dy) ZEEEZER - RFIEZRBEZER M = [[,c; M; = M; x

ox My BEESE 201 PROTRIERE - EEM

d(z,y) = 1211,a<>]{vdi($iayi)a r=(r1,...,oN),y = (Y1,...,yn) € M.

(i) B ((Mn,dn))n>1 =D EROMEZEFSY) - HMAZBEZEB M = [1ic; Mi = 11,51 M, EH
ZRE 2.46 HEVTEREEEE - ©EM -

d(m7y) - Z 2indn(xn7yn)7 T = (‘rn)n217 y = (yn)n21 e M

n=1
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F=E BEERKRTHERE

HPEERR > EMERET @ BEENHRESEERTES BRNEEZE P IRREFE - RaU5ER -
BREER M BHFET (W) BFIEHE

lim z® =z < lim x(k) =uz;,Viel.
k—o0 k—o0

i 3.1.26 : WIRETE (i) 2K (i) B @ PG ERIEZCR B E & BN ENFEIREEZR - FREER
WEHRFAE n e I BMEZTM (M, d,) SBEH - 8] (M, d) L2BEEH -

BEE B (M, d) REN o WRFIE 1 <i <n - RATUERIRZRBAEEY - KEH
M; SEEH - BRYMR - RABE 1 <i <n- B M AUBEES M ERERH Proj, 2
TG - BARME®E 205  ILIRREBSEEN - B2 > RMABHE 3110 K58 M, HER
ey o

HHEO;E > ROLERRE 3124 ROHRAR o BT (M, d) FEIBEFTHE LI E S
(@®)s1 » BPBERH—ERKTFY - RALEIRD - 1F 0) 86 () IR M BE5H
ISR ERL T A A S BRI LUL TR TR THOMEE © RMILUEE S SRR
RE (pp)ner " HRI=[NJHRN>1H2I=N-

B BN M 2REN - RAOERBITEY 0 0)., 618 (17W) 11 M, kel - 1
£ B8 Mo BEMRERFT (20 0),, £ FIURFIBESREIFRET (a(oroet), .,
#18 (2092 0)) ) BT M, PUREN - —EBEHE TE » BT ZERERE (0,),1 15

lim x(“‘)lo oonk) — ¢ e M,, Vnel. (3.4)

k—o0

EN>IBI=[NHBERT BMUEEERRE: Y = p1o...ov° BHREME
1<n <N BERES @) 2B (290D, BFRES] » B (3.4) -
HSE i th BB AR R RIIRR ¢, °

(i) £/ =NBIERT  MEEAERERALENAN  ASRMARELIEREESARING
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B-E BETHRTHETRH
B ERIER - BfEREEIRRE - FPIERY BHRE AREEZIRE -
(@WD)s1, B(n) =100 pu(n).

HWNESEn e N> ROTUBHEER (o)), BRHFES (2700, BIFFF) -
BRI (D)ot I SEIAE R BOHRIR ¢, o

fre LEBERL - ISR

lim 2™ = ¢ .= (bn)ner € M. O

n—oo

FM/NE ERREEERUZER B Heine-Borel £H

WarE 310 B RIFERBESHLERERAE - i/ NEFR - HEMEED > ERXNZE[R" B
F ERAEHERBES » SEHKFIFEIE Heine-Borel FI - EBHMELBBEMNHARKRESE
R" NFEEEERREBN > MAREREEEE 313 P EERBURVAEHANNE - U2
Borel-Lebesgue 48 © AT » BELRNE @ EENSERMGREE—RIVMEZHEPIARMIIA - &M
GIERHR 3.1.34 PEIIRHA

ERFIEZE TS R PRI ERIKFIERNES :

G ={B(x,r) :z = (x1,...,2,) € Q",r € Q}.

FII3127 : SrzeRPURACR"ABAS  NHEE - BEFEECGecGFBrecGC Ao

SBOA : BHEBIRGC c GRB v € G C A RPESHIIIE « MFHEREIEE |, - A%
$NNETRS - > 00 THER G = Bly,2) °
B A RS RN > 08 c Blae) C Ao BE - RFM y c Q" 15

dlz,y) < §°BRATH IR Q" ER ARWEN - % rc QN[5 5] BHRMAATUE

N0
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F=E BEERKRTHERE

r € B(y,r) ° BREMBERSE B(y,r) C A #(TE 2 € B(y,r) * BE=ZAFEFN » ZMEE

d(z,z) <d(z,y) +d(y,2) < §+5 = e

Rt B(y,r) € B(z,e) C A

EI2 3.1.28 [Lindelof BETFIE] : SACR" UK ANRBEC - BBEGEE C WEIHFE
Bk WEESBEF A

53fE 3129 @ WEBRAREREE C ETAAHNEHES BHEH - FALSES ZREAR © It -
EERFHFES A REEAENNRE -

2R RPICHBE C PMTTREEC = {C i e [} HP | BERIEZEES - &8 dHEET
HZEREK - HPIRTLUEEFRBTREE G = {G1,Ga,.. . } °

HRNBE s c A BRFIEMAEE i =i(z) € I 15 2 € G » BRIFSIE 3.1.27 » HFIAEFE
EV—EGeGEBreGCC ALTIRHE f: A— N BF

Vo € A, f(z):=min{j >1:2€ G, CC;}
TEERIFN - EE &
J={f(z):z e A},

ERRERBES - FLE EEHES » BIYSE
A= U Gj.
Jj€J
B HREME ] c o REFLUEEEE 2, ¢ /() BEMENENNTER C,, ) BE
R C R o Eit > RAVSEITEIB C MRS - EIEURES A URER

O
AC U Ci(a)-
JjeJ
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F=E BERERKRTHERE

EIE 3.1.30 [Heine-Borel FIE] : § K CR" - MR K SERPE @ BE K SEEH -

582 3.1.31 @ RAITLUEEE > % Lindelof BETE (FIE3.1.28) - HER K HIRABES - 3
MAIUERAI BN FESZHR - SEEEEHATO G - EERMEHRIARN B FE
= o kA IR R BN - EBAITESE 3.1.6 PEAERIR

F2EA : FAE K R C ° Lindelof BETIEMIT C NuIBF&ES » 5B1F
{Ci:iz1}CcC

WREHBEET K - HMn>19
Sy, = CJ C;
i=1

EEEERE BMEERBREEn > IFEKCS,
HMERE—EFESRFY » EEM

Ap=K\S,=KnS;, Vn>1.

BPIFHEL BB n> 1 - £5 A, BHK 88K AL CA ML BHA CKR
BHRH - FRAREE  BREAEFEn > 1 K C S, BEFRBES A, BEIFZEM  HE
BUEF Cantor RETEE (EI 227) @ SFEFAKE A=A, BIFEN - B e A R
Bre KBHERFAEn> 1 BB 2 ¢ S5, BRAHBER AR K C U210y © O

5% 3.1.32 ¢ 7RI/ NERRAERRVMN TS » FFIRER R ERVSBEBREEH |||, o 7AM - HRESHMSE
ERVEEE ||| - RERZRE (R™ ||-]],) 8 (R, |-]|) BEEFEN GEE2520) - ERAKRBRE - BAE
HERESHBIZEERN  BREENERBIE  ARMRIBURNEENER (E&313) o
Hitt - EFXFIE R L TFHMEELER - G2 |, =2 |||, B (@EF2525) - Heine-Borel EIE
TR B
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FE#%3.1.33 © E—MRIRER > Lindelof BETIR » Cantor XEFIE » BA Heine-Borel FIERIFEA - &
FELEAZ BN - HEAEZHEEIEAEREEREDEZ[FD - R L - RAIEREEE
3222 BEREED  FERRHERLAEZFPHNEHERFEN - EK—K  EAHEREEDE
ZEEEM R B8 - REFE LEEREESEHENT - {GEEK IR - TEAEREERER
EZEF - BRASERER -

1A% 3.1.34 1 E—MRBVAKEEZE B AP > Heine-Borel EIE A E AR IL o FMInI U E EIREEZER (°(R)
MREMRAEK B = B(0,1) GEREAREERMAE - A AR EEHBES  BAMTERE
Bolzano-Weierstrafl 48 - BEHIEHE - HFITUEE B PHEBRIFES (a);s, @ EEM

a(i) = (ag))n>1, ag) = 5n,i = ]]-n:i, Vn 2 1.

L3R B FFY - BR

ol _ a(j)H =1, Vi#j>1.

EENREENE - TERKENHEDEZ[F - F40 R" » Heine-Borel EIEMEHFILLER
ZERANER - RREFEESEE2ER/ -

#iE3.135 : D KCR" IEEEME K eERH%E Bl K @88 -

B TRZEE

F7E 242/ 0B - HMABREAERRFEZRWAEFY] » ENEFTIRSSIRK - B ERER -
MFE RS RIRE E TR AR - IREIECEE99 5N » USRI FIEERE - AR
FZEEGE U - EHNENIERTHBEZEN—RMEE (FE321/0H) @ SH—EEE
RFER (5 3.22/081) - AREEHATHMEEZR > BBIF Banach ZZM (5 3.23 /)\E1) HBAER
RUREE -
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F=E BERERKRTHERE

el EBREE

FMEIEEEER 2.4.10 FRAE BN THEZERER Banach ZER o TEEEZERET - AN RFAEMEFES
BIRE » AREEMET/RY 5 Banach ZEREEI B AR M= ZER] -

@Rl 3.21 ¢ B (M,d) AEEZEE - BSC M AFEE -
(1) W (S,d) BRTTHER - BRE S 2% o

(2) IR (M, d) B=HERE S 2K » BE S LEMHRY -

s AR RERAINEERARERNER - URRE 2415 FEBFFIREMRFAENT
it o

(1) R3K (S,d) B5eHRY - REFHR S BRA%K - EARE 2415 PEBHFIEENGR -
RAFEREHREMBER S FRRBFY] » tEERESERE S 25| - NRF5
(2n)n>1 £ M PUEL > EMER M PRFFERS - FRUERE S FEMERS - BR S
e RAFILERIEEE S B -

(2) REX (M, d) B B S B2ERME - #8E S FRAERE (2n)n>1 ° BREEESR
WZEM M PRAERY > MERHBER (e M- BEK - REBERE 2414 - BRAISHE
(e S =5 FitFFIHBETE S PR - .

R 3.22 | © (K, d) ARBIEEZMHE - FE K WEE -

2R D (1)1 B K PRNIEERS) c RIEE 3124 H > FRFIIRIGARBESHN AR » &R
RSB ZERMRE o €5 vy —— 00 HF (€ K - RFIERFRNZREFHFS
(Zn)n>1 BEURELE ¢ -

Te>0° B (zn)n1 SMAFY - FHFIBERE N > 1 E1F

d(Zn, Tm) < 5, VYn,m > Ni.

BB . 20244 11 A 22 H 11:20 17



F=E BEERKRTHERE

IR T RET (2 oot W > BFIBERRE N, > 1 578

ER B n > max(Ny, No) - Ef1E
d(fl'n,g) < d(l’n, x¢(n)) + d(xnp(n)ve) < % +

E%ﬁﬁ%ﬂ Tn m {e ]

323 | RERBEZEBFES (M, d),. .., (M,,d,) TEEEREBZER (M, d) HPEEHE
EM =M x - x M, UREES 2.6.1 PETEERH - EEEMHE BB 1 <i<n>
(M;, d;) B B5eHEH - FREE (M, d) HE2TER -

B R&BRE322 o 0

i 324 ¢ B (M, d) AEHEZEME - ZREAERS (4,),>1 > BmE :
c HRFAEn> 1 BB A, C A,
U Elﬁﬁﬁm% . 5(14”) m 0e°

EU@E T € M ﬁi% A = mTLZIATL = {x} o

18

B HREE > 1 BFE e, € A, R O(A) —— 0 B (a0)1 RITER o B
REEp> 1 FEA A, SEHE  BEGE 21 - RFME 4, EXHEH - AL - F5)
(an)nsy BIE A, HUTBRTE £, o BB p > 1+ IABIR ¢, 2HEREN - EABREME—M -
TR FIRT BUBSE B FEREIE (- RERFIE p > 10 BRME (€ A, FURMPELES
(€ A= N1 Ay

B 0 B 0(An) —— 0 HAIEE A PREZIGEF—ETR - O
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F=E BERERKRTHERE

325 1 ERBRI(A,) — 0 RRESH - BNRMEEAERFT (4, = [1,50),.-1 * 8
WREMFEBE + BRFE N,o14, =0 ¢

FBNE AENREER

EE326 1 D (M, d) AEEREZTRE - QR f: M - M - IRFE L€ [0,1) FF

d(f(z), f(y)) < kd(z,y),  Va,ye M, (3.5)

BUFRFIER f B{EEEHNERRST (contraction map) °

FIE3.2.7 [FHRETEIE] | © (M, d) BEEWEZ™[ > B f: M — M BEREMRST o BBEE > f
SEH—WNAHE  WHEEEHE Nz e M FE f(r) =2

B S ke 0,) BRENEE  EBR G5 ML BEwc M EHRHEn > 1
EE o = flo) ° BABBHMNE BRGNERFE 0 > 1> BIE den,o,) <
krd(, w) © B BEEFE m > 1 > 1 0 BFIAIN{EE

k’rl

ATy 2n) < AT + T_1) + -+ d(Tpg1, 2n) < (™ 4+ 4 EM)d(z1, 20) < —

d(z1, zo).

EEFEMFI (2,)n=0 =FER © BR (M,d) R5THER > FHFIFE (2,)n=0 EWEL » FFIF
fthBYRPRECIE « ©
F1 f 2 Lipschitz &R » thB @ 2ERH (RIE 2531) - BEBFTIRMEIEENS -

e
flx) = f(nh_{go :rn) = lim f(z,) = n11_}1(1;0 Tpil = X.

n—o0

it > 2 B2 f WEER -
BE ERMTAEEHNHE—E - BRRr,yc MRE f(z) =z AR fly) =y BE > &

BB . 20244 11 A 22 H 11:20 19



F=E BEERKRTHERE

(BE=]

0 < d(z,y) =d(f(z), f(y)) < kd(z,y).

MR k<1 RBEE dz,y) =0 BEAEFEXA B EENIL  RAER =y ° O

M 328 @ FHHRAMANS —EREERZE  EFERNFY > BEER 2 € M REE
Tnp1 = f(zn) W n > 1 FAER @ BEWHE f H—RITENRS -

51# 3.2.9 : FEFMRBEMIBR (3.5) PEIRERIEK

d(f(z), f(y)) <d(z,y), Vr#FyeM,

ARG sR TS B0 o Fldl - EAREEZER (M, d) = ([0,00), |- |) H » KB f(z) =z + e * REEFAF
BRL o AT BB (M, d) B BER 3.5) PHBERESUZRMASEINFIHUEE  REE

3.16 °

Sz HEREER

EHE3.2.10 :
. BPHERE V Bl W BT E RSB BIESSIE L(V, W) ©
. BB V B W BB EIER MM EBRNE S LV, W) o TR F £.(V, W)

THEEES - BIER FEHH (operator norm) :

Ve L(V,W), Ifll= sup [[f(z)]y € [0,00]. (3.6)

lllly <1

EREFHRBABBRT - N 3.0) BHFIE L(V,W) LFZRBIITAERER - HfIEE

20 BRIBIB : 20244 11 H 22 H 11:20



F=E BERERKRTHERE

BoIRdimV > 1 HERV # {0} » HHLEHE

Vi e LV w), Al =sup LW _ o 1@l (37)
20 lzlly lzlly=1

- HEEB V= L(V,K) PRITTRIBERIEZR (linear forms) » 7EE A L (V, K) FRITTERA]

FBIEEABIREIZ R (continuous linear forms) ©

&6 3.2.11 :
(1) BREENRERSZER V KR - BME ||dy|| =1-°

) HFAIUEF M, (R) B TR FAEaEREE ||,

VA = (aij)i<ij<n, Ao = sup |aigl-

1<,9<n
A FIERARIEIZER tr: M, (R) > R

- B A € Mu(R) > BFIE [tr(A)] < 7o lawg] < Al o EFEE tr BB

B |trlll < n

BB | tr(L)| =n M ||L], =1 EFRAT ||t =n-°

BE3212 1 B feL(V,W)BHEV B W BREMS - TENEERSHEN -
(@) fTEV L5EME o

(b) fTEOEIE -

(c) f7EV BUENRIEAEK B(0,1) LBR -

(d) f7EV BEMEER S0,1) EBR -

(e) TE1E M > 0 FEBHIRFE v c V » BFIE ||f (@) < M|z ©

(f) f 7E V =2 Lipschitz ZAEH °

BB . 20244 11 A 22 H 11:20 21



F=E BEERKRTHERE

(g) [V BITERD -

5 3.2.13 @ EERMMED  MBERMBEEBEGEME f c £(V,W) SEEH - RMFTUGER
(e) » WMERMEREH M > 0 18

veeV, |f@)lw <Mzl

MREFEEER 37) PHRAEENEFEE  AANETUEENRF (R/)) NEBRM =2
M = || f|l - SNREFEBERIERGY f € L(V, W) F2EMERY > FHPITTLFERR [ £ 0 FFHE o HFITLL
BRI 2, —— 0 845 f(zn) TEIEE] 0 - BHFREE 329 ©

55ER :
c(@e® BHRzeV UKy c B0, &fE
flx+y) - flz) = f(y) — £(0).

It - 7£ o FUEAE I EETE 0 RUEIEMESHE -

c (@)= ()= ()= (c) ° BMIRAR (c) = (d) UK (e) = (c) BREFAM » MPIRFTEH d) = () ©
S M= SUPges(0,1) [1f (@)l < oo B z €V RIERMEUREEMNLE  HMAFE

(H;T’V)

LF @)l = s < M jzflyy

w

ESp= € 5(0,1)°

lelv

. ) o (g) ° BPICKERE 2531 PEEIHE () = () c R (@ BIL o $ e > 0 WHEIE 5 > 0
18

Ve,yeV, lz—ylly <d = |f@-ylw =If() = fWlw <e
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F=E BERERKRTHERE

BEE - HRERz,y c ViR z £y BFEE

9
<=yl
w

I£(2) — F@)lly = 17V

Iz = ylly

’f(f?(ﬂf—y))

. (2) = (a) EREARY -

e (b)=(e) ° ¥/TE ¢ > 0 1B f 1 0 BOELEM » FFIBEFHE 6 > 0 F1F

VeV, ylly <d = [fWly <e.

Hit - HRESRERN 2 e V - 1B

e dx €
5@y =55 ()| <5l
c @@= HRER 2,y c V » HZME
1f(x) = fWllw = 11f (= y)llw < M llz =yl O

3214 I [UV,WA=ZERERNEZEM - BN fc LU V) B ge L(V,WV) HMHE
gofeL(UW)BElgo fII < llgll - LAl

S EHRcU BB
g o f(@)llw < gl [1£ @)y < Mgl - WAl -

HaEEsR - B

g o f(x)

I
llg o flI = sup gl -
z#0 ||x”U

#3215 ERABRU =V =W 2T k@B LULRERE U LERBERE (endomorphism)
BRESZERPBIRAISRIEREFR » ELEEHR

gl < gl - WA, VFig € Le(U) = Le(U,U),
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F=E BEERKRTHERE

Hep £.(U) WRBHEBHRIRE - RREMGESR o FTGER © S 2MMEE (normed algebra) BI—1E
BlF o

#3216 . Smn > 1 BB HRERE A ¢ M,,(R) R EMAINEREEREEF
R® — R™ X — AX > HPFEME R EFE R” FHRAERAITTRE © EERPIIUEEMEZR EE
R WEER
VA € Mpya(R), ||A]] = sup Xy = sup [[AX]| = sup ||AX] € ]0,00].
xz0 [IXI x=1 X<t

EEEERE ENEHEEE FEH - S - BEm =n K LEFEIETHE

IABI| < [IAlIBIl, - VA, B € Mn(R).

EE 3.2.17  STHEMNEEREZEEIME(E Banach ZEfE (Banach space) ©

EIE3.2.18 : AR W 21E Banach Z=fE - AEEBREZEM (L.(V, W), ||-]]) & Z{& Banach

ZEf o

SHEA D (fo)no1 A Lo(V, W) RRAERS - HFAIED =EFRRBEIE [ AT EEEIR - B
EftREERFIZRIER -

- BE 2z e V o HFIRTUERER]

1fp(@) = fo(@) < fp = fall - llzlly -, Vpog =1,

HE (f(2))n>1 BE W FHMFERFS o W 218 Banach Z2[ - EILES (f(2))ns1 B
138 - FPIBAEIBRECE f(2) - EEBEFIRTUERRE f:V - W o
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F=E ZHTHEREHEZTE
- HMIERE LEERHRNRE f SKEEEEN - BN 2,y eV HMA
flx+y) = lim fu(z+y) = lim [fo(2) + fuy)] = f(2) + F(y)-
HiRee VR IeK &R
fQz) = Tim fo(Az) = lim Afo(2) = Af(z).

BRI REMENE - B (fu)n REFEFSY - RAZERY (08 2438) - HEEFE
M > 0 ERHIRFAE n > 1> IR || full < M - BRER 2 € V> HAF

1£ @)y = || fim fu(@)| = lim |fa(@) e < M fally -

. BRHMER > BIBBEBRE (f,)0o WRBTEHY ||| 2 TURHE fo >0
FEN > L BEEREE pg> N BB I, - £l <coBEp> N - BFFSH

Vg= N, |fp(@) = fo(@)ly <y = fall - Izlly < ellzlly -

EUEER ¢ — oo » 1R f,(x) BORERE - FFIEHE

1fp(2) = F(@)lly < ellzlly -

g
MR EEEEAFAHERAE « e V &I HfIHER |/, - fll << HRFABEp=> N

54 3.2.19 : EEFEEAF - HFIEDIMZFHPAMEEZEE 28 Banach ZEERVIRZETE RS BR - BREYINY
0 RAIELMIFR =2 -

(1) BE—EEETH (LEAHPH/RE) - FEHMAVENER -
(2) BfIREEEEETE (R HLE - BAMEFEERNZR™RT -
(3) BEEEIRETRIEGEMWR -

EERE 331 B (RFIETLAERAERIRY S BREREERA -

BB . 20244 11 A 22 H 11:20 25



F=E BEERKRTHERE

Id — v BFFH - BfRIRTREF

Zu —nh_{roloZu e L(U).
k=0

W 3.220 : DU ATHEMSEEEZR (Banach ZZf) B u e L.(U) WE ||ul| < 1° ABEE

(3.8)

2B - RFIEREN 3.8) PHBREEZRBIFRY  ARBBREMHRTRZEd—u°

cHREBE >0 TS, =i v cHRERm >0 >0 HMAE

Sm—Sn= > uP,

k=n+1

Ism—Sull < 30 [l < 32ttt < L
ol SIS STl
k=n+1 k=n-+1

Et » 5 (Sn)nz0 BTE L(U) FRIMFERS - 1RIFEE 3.2.18 » HFIRELLZERRTH

B > B S = limy, o0 Sy, TRERTE L(U) R o

- ZFIETLGERBENFEREERR S Z 1d — v Rtk - FfIF -

_ T _ T _ontl
(Id —u)S = nlglgo(ld u)S, = nlgngo(ld u"m)

ERMBLEYAI - FFIBEESE) SId —v) =1d -

=1d.

sifE 3.2.21 @ EAELRYEE  BFIIEESAEREBBERRE w e L.(U) BYEH - ERNT :

n>0 n:

Fffith A] LUEBAB R RIS A AR SR AB S H A UR R B AR -

EiE 3222 @ TAERKENREZEF - FFASHETESFEN -

26 RIBBEM :
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F=E BERERKRTHERE

ARV AERK=RIHC ELNEREEREZER - HFHEMBEESEn  RARERV
B—EEE » 5CE (e1,...,en) ° B Noo B7E V LAIEER - EHRMT

Noo(z) = sup |z, x= Zmzez eV

1<i<n i=1

BN&BV EVEH - IAEEERA N, BN 2FEN -
Bz eV HMAETLUBHEF v = 1L, zie; » FRAMAEHERE

N(z) < Zn:N(:L'iei) = Zn: |zi|N(ei) < aNs(z), a= zn:N(e,-).
i=1 i=1 i=1
B[S ={r eV :Ny(x) =1} ZREZEM (V,No) B S BEAZE R > MEHRMZE
£ {1} BEBRHE v — Noo(z) K THIRER - it & ZRASK - 5247 3.1.32 HFIEH
(V, Noo) FRIBRBFES o LA RE N : (V,Ny) —» R 2EER - EAMRE Lipschitz ZE &

(R 2531)

IN(z) = N(y)| < N(z - y) < alNoo(z — y).

Hit NES LEERIBIMMMNER A TR (MfE3112) » FIUAMABBRE AR 0 HKME
b=inf,cq N(z) > 0 SAETKME

Yz € V\{0}, N(z)= Nu(z)- N(

FHf# 3.2.23 © FIE 3222 HEFEM  ARMEENEEZHE L  RATLEZETRFABENEDH
HARZSHEESSEABCRN K FIFHEER & -

- NESEEHRNHLTHERHEFEN G 2533) - EAKRE - FEERFIMFAE -
A% - i B8 28R - BR&ES  E8&ES - 3R - RENERIEEFS T FRAEHT
EEEER -

- REEENEIS - EREMATER (B2 - MARBRREZREDN  TARBH THEE
@ - FIINEENERMEEERBGIEEN
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F=E BEERKRTHERE

RiE3224 ! TEAREE 3222 ER -

(1) FEARIE TS PR FE il 0 ) 22 2 ] B {7 iRl 80 (v 2 2 R RO AR 14 PR S 0 2 B A Y o ) 5EER -
R dim V < oo FEMB L(V,W) = L(V, W) °

(2) FFEERHEREREEREETTHE
(3) MEBREZEET - EAEREEFREZ[HMELHAE

(4) EERMENHEMEZETS  BRESHTFMEERHE -

sif# 3.2.25 : TEERESMEERVAREEZEME o BEMEERMALIL o
(1) HMETUEZENBRNEEZEM R(X] EHFEHH

VP = Z an X", | P|| = sup |an|.
n=>0

5
ARE 5B
i RIX] - R[X]
P — P
SIRMERY  BFEME - RFFLCERBLR : HRFE 0 > 1> BB |f(X7)] = n - He
X" =1
(2) TEEEREZERT C((0, 1], R) H » BAFIEIUE B FHI5 5 RBAER AT

Vn—n3lz, BO<L«x
Vn > 1Yz €[0,1], f(z)=

0

N

3=

)

i)t
e

N
—

<z

BBE - BME
c 1 fulle, = Vo BRETE n > 10 FRUL f, NE1EEE ||| 2 TFYE
s lfally == 0 PR f BTEERE |||, Z THERIEERE 0
o fally = J5 BRFE n > 10 FIAES (fu)no1 FEEH ||,  TRERK < 2 - thAE
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F=E BERERKRTHERE
W B EBERE 0 - MBERBERNKE—E - BAFRHEBTWEMBNER (EFEEH
FREARER) o
E T2 - HASHHRBFT A ERRBEIR -
(3) TE5EA# 3.1.34 HF » BfFIBRITE >°(R) B - BBEIRFAEK B(0,1) RBRMHE - EFARREES -

SE=H MEEZTMRITHEIL
F—E ERAEF

—{EBKEEZER (M, d) RASBTTHERY » EBUIRFFHEIRLRDH (FWEHSIIN) WIRRGINER » &K
TR LUBME R TTERN - AT ERLERN - HFILERESA M NESSIFTERRIZER - &
EZEBLRERANZER M REGERHS (EFESREFATHLER) » BEE—EAXTRERZEME
FHIFRRT - FIURMEZEE—LaRE5EEHERERN » THEAGKFINEMEETMEN - KN
TRIEM— BRESRAEHE M R NEEEE (EEESRERTHLIE) - RMAEHEE
(M, d) B95EHAE -

EHE 331 [EEZEEMSEEL] @ B (M, d) AEEZRH - FEREZRE (M, ) Uk EiEE s
i M — M B THIMEMRIL -

(1) i(M) 7E M h2EHH -
(2) BREBZERS (M, ) BTeEm o

Leo% » SEREMIRREEZERT (V,0) E TANEE TRM—H o § (M1, 6) & (Ms, 5) BMERME
BREEZERT iy : M — My iy : M — My, BMBESEBEHES i, (M) £ M, PERBN B
in(M) 7E M, PRIFETN o BESFESEEHRE o - M, — M, (BEERFE « € M » B
A p(ir(z)) = ia(z) °
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F=E BEERKRTHERE

My

3.1: WEIRTIE (M, d) TECERNE—E - B2 AeEE—EEs
FEEH oo

&%l 3.3.2 :

TEHREEZMTHLEIGF -
(1) MR F M = (0,1) BB |- | FEMHISTHELCZEEER M =[0,1] °
(2) SORFFEF M = (0,1] BRE 2.23 FEVEERE 4 BBEE M = M B (M, d) B5eER -

(3) MREMEF Q ABFEHIEERE |- | > FBEQ =R » EERE Cantor BEBHM A - 1ELLE
EARH > SEBHAIUREESEMERS

(4) MBEFIRT Q BEEEEE duiserere * BBEQ=Q

FAHEEE 3.3.1 BUERIFAES TERMESE - Bk » ERFICEEREZRE (M, d) » FFHE M R
FRETBERFI U = (un)n>1 BREIEREECIEC ©

5|3 333 :

BRELO:CxC— Ry ERIATF : R U = (up)ns1 ARV = (vp)n1 €C* B

U, V) = Jim d(up, vp).

Al 0 EHERYF - BAHEN  BRmE=A1FEN -
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F=E BERERKRTHERE

$6ER : RBRE 226 (1) ° O

5|13 334 : £C L BMEHNEETEEEEFERR :
U~V & §UV)=0.

BE > HAEEREE[ M =C/ ~» BEREERTER U c ¢ RFICMHNFEEREU c M »
M L BFIRIFER 6 5B HEER § - FEMNERLFBRRSEBEFNAR - U2
ROBRU~VEES~W  HMAEEU,S) =06(V,W) FRLER U, S € C » TR
5(U,8) = 6(U,S) ° 58— » (M, ) E2EREZR

s2ff  (IREFR ~ REFEHR  HMNFTERESMEE R - BEt  EFERME - BRI
RN - HIBMERT MRS 38 333 FRUERIFE - MERMHEEE 220 ) PREBT -
BT (M,)) 2EMEZTR > RAFTERET I WEEFBURRREMESBEPMEEN
TR o EEEZE 226 3) PREBT - AUt - RIBHEEAGR - Bl 0 REEH > BIRIRS
333 IS EHBEN > BRE=AFEFR - O

> R
[4
>
.
.
.

-t

-

C/RxC/R

CxC

3.2: lLEIRRRBUNEIBE R C x C LRIRE & (R2EERE) #RMEC/R
LRYEERE 6 - ERMHERTIRARNESESFEREPIHNARTE -

MR 335 P HHE M > MEBMT - H{REB2ze M Fi(@)X » ER X = (2),51 5
HHFY o BE i GREFEES > B i(M) £ M PEREER o

BABIB : 20244 11 H 22 H 11:20
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F=E BEERKRTHERE

& RE u,ve M BB

Rt - | BESEEE - Fr R -
BE BIREE (M) 1E M DEREN DT e M > BER T = (un)ns ° RFEZH
FE (i(un))no1 BIBRIARIE © S c > 0 BR U = (un)o1 SERERFT > HIFREH KT

d(um,up) <e, VYm,n>= N.
HEE m > N KR HFE

(U, i(um)) = 0(U, (tm)n>1) = lim d(up,um) < €.

n—o0

&t - FHAFIFE

A

lim i(um) =U.

m—0o0

SERRE T N PRBEERAT BB 1% i(M) B BERORFFUIEIR + BRI i(M) 7E M HERE
By o O

R 3.3.6 : FREEZERY (M, 0) 25 -

SHEA 1 D (an)ns1 B M REVRITERES o AR i(M) 78 M PEREEN - BRFE n > 1 K6
B 2, € M E1F 5(un, i) < Lo BBEE > HRER m,n > 1> BHE

1
n

d(l'ﬂ% xn) = 3(2($m)a Z(xn)) < 5(2(1'771)3 am) + g(anm an) + g(an,l(-’ﬁn)) < 5(Oém, Oén) + E + —,

WELRER * (zn)n>1 =B (M FHY) MEFT -
B (2n)nz1 € C B o BEFERR ~ Z THIFERE - HMBEER ()1 SRR 0> 5
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F-E ZEETRHEKMEETE
e>0° HMEEXBI N > 1 F15
d(xp,xm) <&, VYn,m>= N.

BBEE - HIFRAE n > N » A

§(ctn, @) < Bam,i(ea) + B(i(en), @) < 1+,

£ L - FIRE

S

(i(zp), ) = W%gnoo d(xp, Tm) < €.

Hitt > SNRFLFIE lim sup > EIFH)

lim sup S(an, a) < e.
n—oo

BMRe > 0 UMEEN HFEB limsup, .. 0(an,0) = 0 BAFER: HMAE

A

limy, 00 0(tp, ) =0 ° O

R 3.3.7 1 SeLZERI (M, 0) EEIE 331 WEBETEM—M -

A B (M, 01) UK (Ms,0) % (M, d) MIMRIBREL > BH i UK i, HIAHFENSIEE S
BRIEY o LRV R REEIE 3.3.1 RMEA o

HWIRETE 2 € M » BIER o(i1(z)) = ia(x) » EZRPIRESIE p ERER i1 (M) 2L - B
FHIRE o, (o) RIESIEE -

Va,y € M, ds(p(ir(2)), @lia(y))) = da(ia(2), ia(y)) = d(w,y) = b1 (i1 (), 1 (y)).

Rt > o 7E i1 (M) L RIGEEEN - B i (M) C M RRENTES - B M, 5E0
WBE 3.23 BRFATLUSH - FE—EW— o 72 M, ERHSEELES - RFEEERTR I
IOAMIESCIE ¢ o LES » AR o BEE (M) EEIERIR > 58E (M) £ M, PEREN
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F=E BEERKRTHERE

o FEIEMRES SR TR o BEE M LNEERE - SESRNERMIERS o SEBEHE
8 o

EFHE o REMRFRE > BFGE y c¢ M, UREERIIME o 2 THRE - RAER
io(M) 1€ My PRIFABMRREFEN (v, = i2(@0))ns1 » EF 2, c MER 2> 1 BERE

Yn —Y° HRER p.q > 1 &HME

A

01(i1(xp), i1 (2q)) = d(wp, 1) = d2(ia(p), i2(24)) = d2(Yp, Yq),

HEPITTUBEIK » FF (i1(2n))ns1 TE My PRATFER o BH M BFEER - LLEFISHRHEE—
BIRFR o = limy, o0 i1 (2n) © & R ¢ BUEIEN - KSR

pla) = lm p(ir(zn)) = lim ds(zn) = lim y, =y.

BEHFHM o ZEMmETRE O

SZE IEEZRATAL

BE > ZMFREREEZREEFARBERCT » MAREETHELER - HFILETER - R
HENREREZMERBETHEN  IUREERMNEENEZRHEEEHER - ERAVF
WA REREN BRfITUEENZERE : BIIZERM #(K) B p =1,2,00 » SUZREZER - HI40
C([0,1],K) 8% B([0,1],K) - #BiEAE&H - EFEAVZRATPHN—EEE - RFIEES RN
B o

£ (V,|) BEK = R 5 C _EREREREZER - BFE V AEHBZRRIEE V= L(V,K)  5ES
BV _EREESRIT RS - R T E T

VieVs lfllye = supf{lf(z)] : z € V. [lzf] <1}.
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FZE BEZEERTHEEM
Bt EREEEZRM V> = (V) = L(V*,K) - ERMEE TS 7 EE
Vo e V™, (@l yen :=sup{[®(f)] : f € VT, (I fllly» < 1}
WEE 3.2.18 » BAFSH (V*, || ly+) AR (V**, |||[ly+-) B2 Banach ZEfE o
BE > RMEERERNTRME J:V —» V!
J(@)(f) = f(x), VexeV,VfeV*.

HFIERE I BREERIF - URER  BRFABE 2z eV HMATERE J(2) e Vo | f,ge V*
MR\ e K - fINEEER

J(@)(f +Ag) = (f + Ag)(x) = f(z) + Ag(z) = J(2)(f) + A (2)(9)-

BR - g J Z2ERMERS - S AcKEB o, yc V -HRER f e V*» &HfH

J(z+ M) (f) = fle+Ny) = f(2) + Af(y) = J(@)(f) + A () (f),

J(x+ Ay) = J(z) + A (y).

HFBE 2z c V> &HME

T (@) g = sup{|J (@) (F)] = f €V IF - <13

= sup{|f(z)[ : f € V7, I fllly+ <1} < [lf]- (3.9)

2R EEEE - WY Hahn-Banach 12 » HEFRFIBENRER © € V - HFIRTLEREIRRIEZ

BB . 20244 11 A 22 H 11:20 35



36

F=E BEERKRTHERE

& fr € VRS fo(o) = 2] BH I fally- <1°

(i

A=FiEoq (bl

T (@)llly+e = sup{|J(2)(£)] : £ €Vl <1}
> J(@)(fz) = fo(x) = ]|

(3.10)
FEM 3.9 BER 3.10) FBEFIRE ||7(2)|ly = |z]| - BHRER - T SEZFEERHE o

IR7E » BFIEL V> PO FZER Vo= J(V) C V> BRI - BESAML - J(V) B J(V

) R -
I 0 R Ve REREREREEMN BESE 21 MNETES 1) BEREEN -
it BAFSETLURE (7,11, REEEERZR (v, ||) Bt -
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