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§13. (\H2=R/E

SRR L CERSI NS D TH S, 2 2 Tl HZEMICET 2 HAWHEIEICD
WTHER K 9 .

EERE XZ2ETLHEVEARLTS. X OWMOEAROVBRD (1)~3) 2Alcd L&, O z2futHe
VYL E7 HL(X,O) £I3HICT X 2R E v

(1) X,0 € 9.
(2) 01,05,03,...,0, € D% 51,0, N0,NO3N---NO; € O.
(3) (OA)AEA%DODT_‘Ei)‘%&%%{i\ﬁ%&.?% &., U 0O, €9.

AEA

PEAHZER (X, 0) 1T LT O DIz X DHEALE V). TDLEE, O% X DRESRLED V.

I (BEBEZER)
(X, d) ZEEEEEM E 2. T4bb, X IZHTHVES, did X x X TER I 1 FEEERE T,
RD (1)~3) Z2H7T LT 5.

(W EED 2,y € X ITNL Td(z,y) > 07T, d(x,y) =0L%5DEr=yDLETDAHR.
2)w,ye X LT 2L, d(r,y) = d(y, ).
(3) z,y,z€ X T 5L, d(x,2) <d(z,y)+d(y, z) (ZAAERN).

COLE WHidZMNEZ LIk, X DBEAZEDD I ENTES.
B, O % X OEAREIL 642 X OMAHEARET S L, (X, ) IFHERME & 5.
Bl Z 1%, d 2 R" O Euclid il & 3% &, (R, d) (ZPEEEZEH & 725 5.

Bl X%E1DODTLpDAPLLELIELETD.
COLE XIINLTEZDLZLEDTELMMHIZ{D, X} DARTHS.
X%Z20DTLp, g6k 2EA8E L, X DBTEELER O1,0,,9;5, 0, %

Dl = {®>X}v 92 - {@, {p},X}, 93 = {®7 {Q}’X}a 94 = {®7 {p}7 {q}vX}

WEDED .
COEE XICHLTEZDZLEDTESMMIZON~O, DADTHS.
B, BRESIINLTEZS I LDTE 2 HOELEZEHICETIZA S N TLin,

B (BEZEM)

X %22 THROVEGLETELE, X OFTEER {0, X} 3 X ONtHEED 5. 2 OMHZ BE&EMHE
E\ ). BEAENMEEE 2 IR BEAE R E V).

X220l Loz &dinold, X OEEMHIZEN» S EE MM EIZRD 2w &80
5. IOk EE MMM ATV E LS.

B (BEEZEM)

XE2RBTRVWESLETLE, XDOIMES, Thbt X OIMTEAREDI S 22 HTHEARITX
DA ZED % . Z DA% B & v 9 . BERIAH % & 2 7= ArAH 22 [ 2 BB & v )
ZITC, (z,y) e X x X &L, X x X TEZRINFEHMHEEE d %
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WWEDEDD L, (X, d) IZFEHEREH & 72 5.
HIZ, XD1E»O R0 EEEdICBAL CHEA LR 206, dIZEEMHZED .
& o T, HERLZERITEREEAT L TTRECH 5.

(X,0) ZiMHZER ET 5. X 22FEAE L, X DT EARAZ
A={AC X|A°e€ O}

WEDEDD. ADILE X DFHESLE V). 72, A% X ODHEARE V).
EE A ZMHEZEM (X, 0) DFEAERET S L, XD (1)~(3) D3 ) 72D,
(1) X,0 e 2

(2) A, Ay, A, .. AL eABZBIE AJUAUA3U---UA, €U

(3) (Ar)rer Z ADTL LR 2EAHEET 2L, ] Ay e L.

AEA

(X,0) ZAMHZER, M % X OTEEE L,
M =| J{O c M|0 3 X DRES }

EBL. M2 MOWNERE V). NEB IO ERL D, M X OBEATHS. MP D
MZEMONEEVT .

RIZNZXDHTEALEL, ae X ETE. aSNOHNEERBEE, NE2aDEHEE NS,
FRZ, a Z B LR a DEETH 5.

WEZHAGS L BEAIIRD X IR 2 2 L TES.

EE  (X,0) 2R, O %2 X OETROWETEAL T 2. O VHEATH 2720 DHEA+
DFEHIEED 2 c OIINLTOD 2 DEHETHD Z L.

PrAH 22 D> & AL AH 22N D BAR DM IZ R D X ) IZED .

E% (Xl,Dl), (XQ,DQ) %f'ﬁpFE%FEﬁ, f z X, "5 X ’\O)g{%& L, r e X £T5%.

f(x) DEEDEHE NIZH LT FYN)DWeDfFE kb EE, fldr THHETHS LI,
o, fIMERED 2 € X, THlfii2 L ¥, X, THFETH D &),

BRO#EHEICEI LT, X3 ) 720,

B (X1,901), (X, O0) ZMAHZEM, f %2 X, 000 Xo NDEBRET 2 & XD (1)~(3) IX[FfH.

(1) D 2 € X 1cx LT f & o T,

(2) Xy DIEEDOBES O TN L T f71(0) I3 X, DFI%ES,
THOLHLILEED O € O, I LT f1(0) € O;.

(3) Xo DIEREDOPAES AT LT f71(A) 13 X, DPHES.

B L | AAHZRE (X, O1) 2 S AHZER] (X, O0) ~NDEL [ OSHifETH 5 2 & DIEREI
FEOEHD (1)~3) D ENZEHTH Lo,

Bl (X, 90,) ZHERCEEM, (Xo, O0) ZOAHZEM, f 2 X, 96 Xo NDEHRET 5.
00, L4 L, f10) X, DUHEETH .

D ER X D, f71(0) € O1.

X oT, fILEEGE

Thbb, Mz o RO ANDGHILHEFETH 5.
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Bl (X1, 0) ZOAHZER, (Xo, Oo) ZHEEZERM, f2 X1 95 Xo NDGRET S,
EAEMMHDERLD,
0, = {0, X>}.
2T,
FHO) =0, f7H(X) = X1

MAHDER LD,
0, X, €9,.

X o, fI3E.
Thbb, EONHHZERD & BE =R NI ERTH 5.

Bl (EEEH)
(X1,901), (Xo, Do) ZAMHZRM E L, yo € Xy ZHIEL TEL.
X156 Xo "NDER f %
fx) =y (rv€Xy)
WEDEDS. Thbt, fIXEMERTHS.
COLE, fFIFHERE L EDTD 5.
Thbt, EEGHRITERKTH 5.
Bl (ERER)
(X1,91), (X2,05), (X3,03) ZfrfHZEM, f 2 X3 205 Xo ~NOHEHER, g 2 X, 25 X3 ~DH
mEHRET 5.
CDEE BHERgo fFIZ X, D6 Xy ~NDMHERE L 2 ENTD 5
Thbb, HiGHROGHITHETE TH 5.

LRIRZ BT BB BRI U T, T2tz B3 2 72 D125 2 SEE A B &
7213 Hausdorff OB &\ 9 3BEABEZ LIS L IXIRET 5.

EE (X, 0) ZMHAEMET 2. HERZEED 2,y € X ITH L THWIZRD 6\ o DWHF
BXOy DEENHFET S & &, X 1Z Hausdorff TH 3 &9

Bl (X,d) ZEEEEZRR, v,y e X 2R R 2 2M 8T 5.
DL E,
d(z,y) >0
o, r#
0<r< %d(x,y)
ZHITEIITGEATEL ZENTES.
IT,2DEHUEBL YRy DEHV %

U={ze€ X|d(z,z) <r}, V={ze X|dy,z) <r}
LD EDS.

CDEE, ZMAERKLD, UL VIFAEVIIRERDOSRWI LG50 6, (X, d) IF Hausdorff.
I bbb, HEE2#E]1E Hausdorff Z2[E]TH 5.

Bl Xz2ol homzaUbEEREMLET 5.
2D EE, X X Hausdorff Tld7Ze o,
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1. PAXR [a, b] TEFE S N7 FEBUEHH RIS DG % Cla,b] EERT I EIZT 5. f,g € Cla, b
Wxf LT

b
d(f,q) = / (@) - gla)|de
LB COEE A(f,g) > 0T, d(f,g) =0 EHDDE f=gDEEDHTH S,

(1) d(f,g) =d(g, [) B37=D DI L Z2mE
(2) d IF=AAREXE AT LERE. KRS, (Cla,b], d) B2 & 72 2

2. (X,0) ZhAHZER & L, R L Td Buclid BifED & & ¥ 2 @H OMHEZE 2 5. X TER
SN EBUEEGRIE, Thbb X 206 RANODERTHEEZ b D% X LoIHEF R & v
9. X LoItlfEBeRoEAZ C(X) ERTILICT 5.
f,geC(X),ceR,xeX tT2L X TERBINIELMEREAK f +g,cf ZZNZN

(f+9)(z) = f(z) +g(z), (cf)(z)=cf(z)
WKWEDEDDLIENTESL. ZOLE, f+g,cf cCX) ERBIEL TN,
(1) f,g € C(X) I LT X TERS NI FEMERIE f — g %

(f=9)(x) = f(z) —g(z) (z€X)
ICEDEDS. f—geC(X)ThHbI LMY,
(2) f,g € C(X) % 6I1E, X DI ES
{z € X[f(z) =g(x)}
ZPHESTH 2 2 L 2RE.
(3) f,g € C(X) % 61E, X DIFIES
{r € X[f(z) < g(x)}
FEHEATH D Z L RRE.
(4) f,g € C(X) 2 61E, X DIFIES
{z € X[f(z) < g(x)}
FBEATH S 2 L 2T,
3. X % Hausdorff 2] & §5. x € X L T5 ¢, X DEITHEE {2} BHEETH S I L 2mH.

4. (X1, 90) 2220, (X, O9) %2 Hausdorff Z2[H], f,g 2 X, 206 Xy ~D#fRGHR E T 5.
DEE, X, DEIES
{z e Xulf(z) = g(2)}
BHEATH 2 2 L 2Rt
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%8 13 DRE
1. (1) d DEFE EHMOHEDEE X D,

b
d(f,g) = / f(@) - g(x)lde

(2) f,g9,h € Cla,b], x € [a,b] £ T 5.
HERME ISR 2 =AAFERX KD,

|[f(x) = ()] = |(f(2) = 9(x)) + (9(x) — h(x))]
< [f(z) = g@)| + lg(z) = h(z)].

£ - T,

IN

/ z)|dx
/ ) —g(x |dx—|—/ lg(x x)|dx
=d(f,g)+d(g.h).

LidioT, d 3= AAR%RE AT
2. (1) f,(~1)g € C(X) Eh> 5,

f—g9=f+(-1)g€ CX).

(2) £7,
{r € X[f(z) = g(x)} = {z € X[f(z) — g(x) = 0}
= (f—9)7'({0}).
{0} X R DEAEALEDS, (1) & b LOHEAIZ X OFEA
(3) ¥7,

{r e X|f(z) <g(2)} = {z € X[f(z) — g(x) < 0}
= (f = 9)7 ((=00,0]).

(—00,0] IZF R DBESZE DS, (1) £ LOEEIT X OBES
(4) £,
{z € X|f(z) <g(x)} ={r € X|f(z) — g(x) <0}
= (f = 9)"((~00,0)).
(—00,0) IZF R DOBHESAE LS, (1) X D LOEAIT X OFHES.
3. X ={2} DL EEWHELELS, X D {z} L LTXWw.
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yeEXZx LERLLHETS.
X ¥ Hausdorff 72206, 2 E D & e\ y DIEHEIHFET 5.
EoTC,yl3 X — {2} DHREREZHD S, X — {2} I3FA%EA.
L7eD3> T, {x} ZPAEA.
4. BEOWIEGZ AL BL.
ADBHEATH L Z L Lo,
reA LT BHE,
f(x) # g(2).

Xy 1& Hausdorff 722> 6, H\IZEE D 6\ f(2) DILE U B LW g(x) DUEEE V DEET 5.
frg 3R 6, f~HU)Ng (V) IF 2 DILEFET,

fHU)YNg (V) c A

L7203> T, A l3FHEES



