
Cht
.

SJ . A .

Sets and OperatlousonSets

또 집합 = 정의할 수 맞는 것들의 모임( )
fPow 와Set[)LetAis aSetr

P(A ] = Sex. falsubsetsof A (2A)

def ( Cartearan Rroduct )AXB = SCa . b ) = atA , baB 3

S (
.

J
.

functons

deff f ÷ A -→ B 에대하여

A : doman of f 예 ) .fDom(정의

B : range .f f (치역) . Rangef

if range ff = Bi *f isovt. (전사함수)

f *if d . =dzwheneverfld. =flaz )
. fisouetoone(- 1)

def ( graph of f ) = .ca , fla ) ). EAXB : aA 로

def Lex ε CA
, lrmage of E) = fsla) = a EE 3 = fla )

Let H CB
,
(prernage of B ) = 우 atA : fla) 태국 = f- + )

성쯔
…

f+ f (t]CEa에

b> ffn (H)래



펜 Lex A
… Az CA , then .

*참팬

에 fIAvA에 tHAntlAn

( . tlAx
.최해가다
""N송*지지시' ↑Afl.ptA)

Lex B,2 B
C B tlhen ,

C) f리 ( B
,
UB2) = f

- (B. ) v f- +(k)
!

d > f- + ( B , M)= f 지( B.
] A f -

1 ( 3. )D

e)f -+ (Ba7 = fL+ ( B ) ]
E

>C+

Pf .f~ ) B . M .B C B
,
B. A B. C □ 이므로

fuL ,
n 2]BC F 1( B,7 0 f -1 (⑬ )

EC2
다

)Lexa ε fu( B.) n f +1 ( R ]

flay E B. and flay E B2 이므로 fLa) E B, DBR

a Ef+ (B , MB2 ) 이므도

f
시
(B, lnf- +() C f

× ( B. MR )

SSI 3
.

Mathematrcal Iuducon

파PrCinapleof MathematrcoalLhductron )

for n alN
, Let plu) be a Statemewt . Suppose

a) Pli] is true

b) pln+1 ) [s fmewhenever Pln ) rs frue

Then
, Pln) [9 true for all n EN ,

동차 = Well -orderedPanapleofN

: every nou -empty Suhset of dU hah the smallest demert



Pf wop .PUf cby Contradrctwn > - 왜 글이 woP가필요?

Suppose the ondusron [s false
.
That Ts to say ,

AK .G1 N
,
K
. 2

A
, 한PI. ) 7sfalse

Let A= 우 KGIN :P( k) csfalse 국 A국

Since AC IIU
. hy wop thevc cs the Smallest edoment 남)OfAA

plu) is false and paui ) Ts true
, thsontraduts b) 매

§

1 .
4 .Least Opper Bound Poperty .

체의 성작

tfaib 이면 atb tf
,
a - bEF)

미 교환법칙 atb = bta
,

ab =b -al)

3) (합법칙7at( btc )= Catb)tc ,acbc ) = Cab) c

4] (덧셈의 창동원] 드 EF s
.

t
. at o -ao

5) (덧셈의 역원) Vaaf . A
- a Ef st . at ta) = O

6 ) (곱셈의 항등원) t af S -t. a - = a

") (곱셈의 역원 ] 비af A alEf 3 t. aa =/

8] (분비니법책 ]la- (btc ] = abt bc

체의 예:QR
,
1R
. 동 구rrtra : rnR EQ④



def (PositTve Real set ) ㅋ PC (RI st .
( ) if a , b alP

.
a - bap & atbalP

시 ordered [
2) Tf aalR , only one .f the followrng holds.pwpertres

: aEp -aap , = o

f Lex a , b EIR
,

we say arb if a-baP1

a aiPl 7따라서 a- O EP =<xa7 O

로
…

부증호에 관한 성질

이 d , balR
,
arb

.
a=b

.

acb 중 하나.

' ) :f a 7 b . atc ybtc

) if a> b & cro
.
ac > b - c

β) :f arb & cco
,
d - e < b - c

4] :f ato
,
a = aayo

5) :f aro . 허 w if ao, * 이

Pf진 a- b
, C이므EP EPICa-b)- c EIP .

ef( upper Bound of a Set ) Lex E IR & EF . we say
ε is

" bounded aboven if fhere Ts b G비R

s~ t
.

H≤ b , YU tE
.

Zu Such a case ,
b cs calleddnupperboundof ㄹ



Examplef=9 권 =z… 로

11 2
, loo are uppen bounds .f E

미 any element, of ε acnnot be an apper bound of t
.

3) 1 sanupper bound .f E,

if bal , b shotanupperboundd

3-IN번 국 l . 2. … 국 basno upper
bound

타오 IB = 9 r E : r 7o ,
p × 23

) J is an upper bound .f IB

의 IB does hot have an upper bound in reself
L파 Let b alB Th an uppen bound of IB

감 = bt2< 살 가

b <bv< K. < 받이므로 남티B
m

def ( Least opper Bound ) Let ECIR & EF 이

An dement a of E cs called
"

least upper bound of e
"
:f

i ) α is an upper bound .f C

미 :f β 2 α β ?s not an upper boun d .
f 터

CE) if
β rsan upper bound .f E, β 2α ) -

a, Ydz첫 27
. the least upper bound of aset Ts unrquee

d. ≤ d.
) 의 a=dz

wedenoteα=SupE Caupremum of E )
상한 -



Let ECIR & t 이
. upposeE hasanupperboundalRhnl프

then
. α= SUPE , iff for evenyrLa ,thereTsan &EE

s
.t -r<eK의

한 C←) Srnce α is am uppen boand , ft Ts enough to 6how 2)

Lex B ,
ㅋ 라 t 고 st . β C

& α

so
, P cs not an uppen bound 블

L⇒ ) a= supt 이므로 rca is not an upper bound .
f 로

so An tE S .t . r <u <aa

다른 stutement : for
비

E
> ⑦ , there 2s an u tE 3

. t
. supE - ELe

택 Sup 우z …국
= 1 ,

uP S PEX ,만 oK2 ? = 날

def ( VeatUpperBoundProperty of R )1

Eveny houempty Subset of 1R ehat Ts bounded above

bas a Supremum[ leastupper bound ) inl둘

⇒ "

counpleteness of 1R "

f Let ECIR & E Fo
,
ther

sup t =∞ if E is uot bounded above

대f ε =∞ if τ T또 no어 bouadedheloww



§ l .5 . lonseqwences of least Opper Bound Property

Thm 1년( Archrmedran Poperey) Let YlR,x 20, thenAnalws .tt
ne 7 y

<☆ los not bounded

←⇒ YE70 ,
JnGlN ME >13t. ( E 7호 )

of)
+ y≤0 이면 noelirug torover

Y 70 이면 Suppo 9 enotforomeYGIR,thereTS mo nG 1 INst.
=

ne ry ne ≤ y for배 비NC)ie..
~ 고

터 Enn n 1 NS isbounded aboue

터이 supE exrsts,
← 완비성공리 ,

supe - e < non

sup
ε ← ( n+ 에 ) U GE이므로 마바

[유리수의 조밀성)
um( .5. 2. Let Uiy GlR & ucy henAr aQNS. t . uarcyㅡ

구 < o <y y r= oNot@ 2가지 case oEecy 아 aco I uky ≤o E7 o 도 -y ≤
-리

,

dus
, enough to ousrder ☆ 스n <A .

P= bry ArdumedranPwperty , ㅋ nlN stn ( -yu) > 기
En aut1 <My
m

By Wll- ordencdPrmrple , A smadest m st
. mecm

어내 cny ,
m- 거 ≤n 라이므로 m≤nutl ,ne imkny
nutf ㅡ

없y음"
지 e <뷰 < y -□,이



김김계 1 .2.b , > (nI2)

ThmL. 바즈LexnlN .for비u0 . y 70 st- yn = e+

wm
*g는 유일하다.

reinde) aibro
-

asb ←) an > bn

PH 그Let E = 우 tGlR ,erv &encn?

.

n=2.

건o .

darn y= SUPE - ← :
1 ,1 에의해론재 oa <n .( p

ㅇ

) 짧( )
0
= 께m
거 cu 이므로터이는

β
-IC)

πtnzn[ ( (tn)가이므로 t거 is an upperbound .f ε

we need to Show y
"
=훅

Suppose yn t건 A) yncu B )
y

7 건

byn c ε y-k)
u
7nforh

임을 보이면 된다
.

for Some h>o - kro
.

souwe

-> 상제임에 문순 .

여최소상계임에 모순 -

A) (yth7 n
-

yn = h(
y
에머 t…ty ] < h … nyy )

께
cu-yn

take och < mn fyt) " ) 1

며 cyfh 7n <급 이므로 걸

mn

13) yn- g-kn
z
k -nyn

-1 < yn-리

… take Ock cm. [ Y랍
y
서 ' A )D

-

>
[y-k)

n
> d 이므로 H 바



§ $
.
G

. Brnany and Fermany EaPansrons
(Pef

-

(ternany EXPantou) Lex &ε Co, ( J. DefrneSuk구여asfollews :

1 ) Let nk Go1 l . z3

미 M 내bethelangestnumherthofSatasfes 용②

[ 3 ) suppose m… nR are closen
.

ThoenletnKt be the largest
se 중. 나, Z2 + 이세 - 31메) <씨는 쌓 n☆ 5) +

3 k (+1 )1
= 두쳐중 Z5 … 녀 .2i? …3lhn -et E the때 'npve

백 EFol , Eisboundedabove ( 1 ) )

supt exxsts &U =SUPE -
<

재값
.

Sup ←
-
EGE

,

비 0<에는 3 고) ≤ 5 ( )t 융
or@ kn@

Ssl .n Countable& Oncountable Sets
.

학 Lee Ai B be sets
.

we suy ,
A & B have the sume avdnaty

( i. e. A. Barlarduallyqunnht)
고f thevc TS aHn & onfo functron f : A-13 ,

Wewrrte e hy AvB .

b :1 AvA 띠 :fAvB , BvA - 따) :f AvB & BNC, AvC



Pef Let lo= 역 1 .2 … n국
T) A is frute cf A ~ 6ou for Some w or AF이

1 A Ts ufrnte fA csnofrufrnrte

띠 A is comreableif A vN
π) A is uncountahle cf A 고s Mercher frurae nor ountabler

V > Aisatmostcouneaife if * cs fiurte or ountable

탄 (Ncountabledl)

Zouneable (IN~7(b)

tvery infrurce Subset f( Ncscountablecd

pf, Lext EC /N be annfrnce Subset

Let fT t ε be the SMallest element .f E

r2EE be the smallest dementf l우 73.
:

Contucurugeheprocess above , we have

KE < 53…터 는 K,역 … 구

fiu) = fh
. f = IN →C ?s tH &ohto이그승

(NXIN[ scountable(d )

pf) Let C ) GN×IiminxN ) ,

fcanin ) = 2m (u-t ) " fsoutoil

π) flmin . 7 = f(mi nz) 이면 2
m, ()= 2 mm (H2-1)

,

n =n1 m= mz ⇒ f is 내 6M



⇒ /NXINXINx… 도 가능
.

glmin × l ) = 2fcmnn (l1) …

Pf( Sequences)Let A bea Sex, A Sequence과 A [s a fenf :INAA

. fFor n lU,ln= f (n) (neh term ) -

m

Def( EnumeratunofGountableSetA ) , LexA bea countable set

AH & nt . f :lN -
→

AUn =fa
)
.A =우여,α" … ?수

cnumeraeron ofA mm

* wuntable set은 Sequence로 표현 가능하다
.

우

la3 의cscalled"enumeratronofA" 스-
Thm l은 tvenfufrnrte Subset 'f a ountable tsountableset
~

E
~A

pf > θH & ontof = 1 N-→ A .

ECA 이므도 , Some f+(E) CN , and

f- 1(E ) : scnfincte ,thusountable .(위의E터
?CC)

f =
f +(E ) → Es H & oou

om

Nf -t (E)~ N E
,
E :s oueable n

chmio말 Le+ A be a ouneable set

() B : s (at most) ouneable: fThene 7s an ont. f= A-B
.

8
ㅡ
-

탄 f . KX R-→④( **4는 wuntable
suc@ A / B ountable

≥AXBcourable) ,

fluink 9뷰fntoo(fu=t f is0 vt% ,
in atmo*

coantabler



pf) Lex β EB
.
f1 (우 b.3 ) 0 f1 (9구f = p ifbithk

Lex a (b) ε ft (Eb3?
,
bracb) iδ H

OA를
A= qacb) : b GBRCA .

5 A' (δ al most oureable . B→ A
'

7s Hiorto
없이

2) Bis( atmost)couweable t+ henc 78 an H f : B>A

p자, OBO화
→AOstlb )=naB

로 ' -"B
-rAliisf,

l-l & oa.
Act

toaneablr NNA' N B
-

Pe트 (Iudexed family .f Sets) Let A D X be aset . fla rndexed famly

of 3etwehindex Ais afn A -
→

PCX)
. Lxf .A -→ PX)

for eah αε A - Ca = f(α)
… 두EaRaGA 와같이 쓴.

1pef A
=a

9uEX :lata forall 1 aGA 3

있*태 그 9MGX : ueEn for Some α←AI

관련 성장 …
(증명 X] Let ECPCX)

. E이 더A고이 있스티기 En ) . (.A)
는 GAEc

. EU (&
&
AE시 = R- A(EOEn)(RA )는AC



Thm in쁘dhet9 En3acfh[ sa sequence ofourcablesetss

hen 잡태 sountable L: ! 공 :NN출를
pf) Since En cs ountable, * am enumeraeon Elni, k3워

0f En

forCa. k )GINHN.
e

flu .kl ~ lusk t = UN * N → 없 n 며
u
~

f is onto by hml .nn ,음태s at mostountablel)

약Qiscouneable

Pf , = 없수습 :KZ 3 말

->
rhml .n . (5
QX . somintablen= 우솜: kG4 Tisountablee

Unoantable 그 =⇒ ountanle set 아무리 빼로 Uncountabler

(A is unountable , Bis CountableSubsetof As AIB ancoutable)

편 U - = E(uily ' … 7 :xk =0 013,
K
=l 2 ' … 구cs moureabler

mmm

G Af : lN→ E0기로 Xe= lelilh' … )

Depfinyoutradwousuppose not : U cs ouneable ⇒ Aan ennmeratonSXe3eix .t .

pefne = (y" y~- ) ye= q
' 다 llro
. fdll

chen
'

Fdeforall l , hu +YaU 자바

r che Interval Lon] is uncountable
r

pf) & E (. ,( ] 의brnangexpanson :d =o -M ,nan 3 …(MK←0, 13 )
ufunte sanquer

> ( 이 1 g = U ,



Ch Topology of ehe Real trne
'

S§2 - 1 .

Mexrrc Spaces (거리 공간)

pe단 (Metrrc space (
X

,
d 7 ] Lex X be a nouempty set .

we say X cs a metrrc space
wch a metnc d - X*X -> 1R

( drstance fen)

Saxnsfyng :
1 ) dcu ) zo 바

uiy εX

미 duiy ) = o c다f e= y
3 ) dluiy ) = dly , e)

K)
D
(trnangleJuequalry]d (Uy) ≤ d (nizf d(Ey)θ

l,yizEX
타 IR dluy= u-y.yGIRA.

. XRkdluy)=rFl:y.14… fcud-ui
칼라 =↓ …ld ) 1Rd

< d (uy) = max=z스(
(ez - yI 1

y : cy … yx ) alRd

2 - abd of pomm y

모 입의의 Set, dlu래) = 우
6

텍
y
7

- 7호다 . dlig) <2 [
= 전체 집합

.
X

,

의 La ACIR &

X- Sf : f :A-IR .EupeaA lful <M for Some M ?
d (fiyx =suPiA (flul -glul

G 17 , 3)은 +Trral , 리는 d (fig=o E )flulzglu)for비 eEAJ

4) Let &GA & MGX
,

'flul- glu) l ≤ (fl-hluilfhlu)- glu기

≤ SuP lflul-huilt suplhla)-gal
eEA

dcfig ) = snplful-gla) l , 릭
=dcfin ) tdchig )

eEA ∞ L3 upper boundd



의 cIA) = 9 f : f A-R ,wntuuous &

uPutALflul < n for someMI

esp
A = I = Ca,b ] :최대 최소 정리

§ 2. 2
. open & Closed Sets

만CE - nerghbonhoodofap tow P2 Let (Xid ) be a metrc space

An a- nbd of apont PtX is the Set 우eaα , duip) cEI
GE- 0 이면 Ipout.We denofe 더 by NEP) E < O 이면 및

(0도 nbd )

스 X = R,dleiy=leyl⇒ Nalul = ( e-E, utE )

7e 란(Lnteror Pont ) Let (X, d ) be a metrru spave & ECX,

We sag
"
a pontPGX 또annterorPont .

f
E이 f 70,

S
. t . NEEP] CE

. Set Iutle) 그 EUEX : & 2s anmterwrpontofES 9htlE ) CE
X (R

, dtey) =ley ) , =la ,b )터 A)
~

fn alaib ),
E

= mn( le-al' la-bl )/ u 도잡으면.

NEla7 c Ca, b) ⇒ e Gfut E( )
다.U =a 1 b , ore <a,xh,the때U csaofanrnterror pontt

= fut la, b)= ca, b)
BXIR ,E = [ a ,b) . => JutE = la, b).

인 X 셔R
,
= 1 RIQ=며 LefeGlR,there es no E70

st
.
NECeCE 터

* C has Mo uteror Pomt [ 고 = QX인 경우도 마찬가지)
.



-

Def Let (X. d ) be a meeac space
& ECX

i ) we say
" E is openn 2f E =fnt고

(E7 tor 비PatAa70
St
.

NE (P]
CE )

2) we say
"

E

isclosed" :f EC 7s open .

텐 X = (R Caib ) , CD , a) , (biD) , Eap= ( - o , a) o la 1 D ) areopen.

* awon of open sets
= upen .

Sa… an? ( 유한집합) ,ca,bycdosed.are
cdsk… sanl

. Q ④csnot이ennezther .sRLX
⇒
QRic necthk 0pn

non closed
.

hm짝Fvevy E -ubd. f X (E70 )「 sopen8

Pf] Let E20 &

PX ,onsider NE 9)

ㅹ
.

P은
Let naNECP] and 8= E -dcu)

Lex yo Nslu ) dlay] < 8 ,

.

prfupf:터
Clanm : dy, P )<ε . (←, Ns(elcNElp ) )

의

dCy : p] ≤ dlui n ) tdla, py < 8+ dle, P ]
= 마
D

Thm 2인 Lf (Xid ) he a metrrcspace
,then

() Suppose SOaEaalt iE a famdy f- chen *AO. s0 pn.opensuhgets
ofX

pf, Let & &Oa.Then & EOα for some h
.

SinDceα C9 0 pn ,

y Ero Et .Nalu )cOnhenclu) c AOα 바



의 채pose O) … On beopenaubsets of X.hen, 평Ok vop

Pf, Lex e뭐다. ttokfor all 1 = k En

SinceOKs open, AEKZ0 S
.

t
.

Nn
( x)COK,

set E = nM 9 Er … EnR
.
thenElul COkC 테야

바
(for 비R )

i
" ) fEfa구aaA& faare dosed, aoafxs dosedd

Pf) (&oAfa )= 보tfcesopen .

21 자 F 1… fraredosed,닭 efks adosedd
P자 , ( 더어 Fa ) = 여 nfaccsopen …

트 예금, 최 며0 on = o3, d

.sedal

b) ENu 3 nabeanenumeratonofQ ⇒ A (IRI9 = ( RlQ1l,

말=
집계점.
LetX hea metrzc space & ECX .

LrneC Pon +)
)wesaya pPoutPEX c ,

1 때정Pountof EJ
"

every e - nbd of P ontarns (at least) an dement .fE (FP )
"

CE7O)

(E, -E> 0 ( 6oeI 우3 ] 0 F 0 ))

) we sag a pont PrsaniqolutonPomtof Ef

PAE 75 not a kmz pomt .f 터



태엔 XFIR
,
터 (a , by

st u Glaibm
,
U [s lKm더 Pout .f E .

[ 퍼 e = aor b , 9

nca or asb
,zf 건 c mot a lan& Pount .

b) = E↓며다… ?

If UFo , U ch not a lknt Pont .f E .

9
다 =, 건 또 a lrnt Pont .f &

여 고의 모든 Rowt는
c9olated Poe

N
µm 2브 Let Xbea metrrc space & ECX

,

fPcsa lomepowtofE , + hen veny E -ubd ofp
contarnsnfrnreely many dement of ε ,

안
-

ef t is a frnrte fex, then ε has no limepones .

Pf) Suppose thevc 2S an E당o such thatNECp) Λt cs afruxesetf
다 . ,(WElPI우37 ME = 우%" -qeEi( )

Lef 8 = mu d
( p ,E720 , (NSP'기 EPR)

이= 아

P 7s not a Rwt pomt 카 바

dmexrre space
Thm 22럭 Let fcX then frsclosedcfff contalns

evenyIrma Pornt of Teself )

pf> ⇒C ) Lex P be a lant Porut of [ " PEt
이까

: PEFC

Suppose P ε fC nce fc cs 0e".

S:
'

P를 낸 nbd와도
Jan a- ubd wacp CFC, NEppn ε = 이 당연히공집합

C8의원소업음]

P is not a anepovut . : PEf이어야of f



도C ] Need to show Fo 7 s 이대.

et Paf . Pi Mot a knt pome fε .

for Some E70 , Nacpp가SRC ) nf = ①

NaCp ) MF = 이 ⇒ NECPPC EC
fcs oP참에

Def Let ECX
, darrved set
p

lefme2 t
'
- 9 nGX . U c또 a lont pont .f ERshould coortarn .

E = EOE
1

→ cosed? E의 kn러 pomxtE의 lcmrtporwtcnm

bclosure > 설은
,

( EOE] ' = 레스 EC*)
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(C) Let Pa CEU티 )
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shoald be
1

ECEUE ] [EUE)hm2 .2분LetεCX ,then
'

C
M = Ei

이르로 야
() Eis closedd

Pf) (EvE7 = 티 이므로 EECCEOE= EM

27 ε = E iff E is closed
.

f)) f 트, Ers dosed.by 1 )

C) f ε s dosed
, ε

'
CE therefore ε=COe

'
= 틈이

3) cf EcF & F is dosed
,
thn ECF .

LE, Ecs the smallest closedSetoutanug E ) -

Pf ) Suce F is losed, f
'

cF and s7nce ECF
, EICF

'
:

티 CF
,
thus EUEl( ) = ECF 바

XCD
' 이것만 만화되면 …짝 Lot X be a mexnc space . Let PCX ㅇ

bX= -> )에 속하지 않는의 원소slw. ldeX

Pis dense nX f = X KGCX -→ by u에 2- 2 .8 . [β) 파말
.

7 POP '

( E7 tor any & aX & ETo
.
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X QCIR.
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.

%

Pf)

6
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. 1RIQXcsals .dense n IRI



hm2 - 2은LetOc (R open,chenthene exrsesmutkyundrsgonwtopen
rntervalsIon 로St ← =Uonat most ouneable

L, fonnon4 o)
,

on = orm
n

Pf) Lext tO . A
E 705 .
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← . ( U- e

,
atE ) CQ

let
nf9 g : gin )co3le= and On = (lu

, re )
up Ey . (uu )con= ?

대왜 Oe CO
,
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ESol : eEO)국
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thenql , #qt ~
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rhenefoe 우On국 i또 at most couneable .

U캠프 O and ny b 버SOinc 또mevally desfowe.

미만 ( Comected
,

D2SZfoTn SexfA csdrsjo7ntTfphere exxst
disJont 0p왜 Sx O, O
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.
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,
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A E 70 St.NacpAY CE .
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지 We say F is dosed relatrve t. Y Tf fC Ts open relatluet. *



땐 LexKCX,ECKC

I) E s open elatrvetoY effthere cs an open set

OCXs와. = × nO

pf) (←δ tvrvnalAE20S
. t .6OEp) cQscuceOik이때

[ 1[ ][ 11"트 AE) 0 NECP)NY
- C O1Y 9.

kt
낸 M

송

며foreachPGE,A
0
qt.NEL9 "lP) YC E0
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§
2 - 3 . lompact Sets

pefLexECX,A wllectwn SOn3nalt .f open subset of X is

an openoverfE f QAOaOE.
스 IR = 네에 = 에+)
fLetKCX.we sayKcs ompactif eveny open cover K

has a finrte subcover

iTf On 2s open and 없, Q OK , 시 Om … Oha st
c α " …a .배 )

없여
K.

ount 답.IR=(내게유한개골서wver할수사⇒ not날
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⇒어 qt블

타그 K 우고
+O, ⇒SupposesK forawllctwn
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J an OaN ㅋ p - 하나만 가져와도 K

t A finrte set cs 9자
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.

23.5(에

pf)wWe show Kc 또이때
ㅡ q
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Set 8 = 에램…e (
d () N ( p) Λ K =ds,
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= ⑨ )5
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때 Lex KCX , Suppose K cs cpt & FcK sdosed.

then F cs Cpt.
( qpt het 의 cosed subset 도 pt ]

Pf> Let SOa국 xtA be an open over
.ff.

K

Since fTsdosed ,FCc open ④Mf

우 Ox국aEA U Fc is an open cover of K ,

(E) 있xoQ U Fc oK )
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2
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안 x K FCX
,

Let F be dosed & K Ts (자,then FnK is 4자
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2.3.만
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삼
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)
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3.8.
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§ 2. 4 . compact Subsets of IRT

또Letds≤ b ]1 이
≤ 니드 K,

Q = Ca, bizx … x can , buy clkK scalleda K -oelll
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EE.
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pf) Enough to show

pop -LexR 70 thenQR =L- R ,RJX … xC-R , RJ9 spt .

< (: Lex Qbe ak-edl ,chen A Rst
. QCQR ,

since QR Es pt & Q cs dosed
,

Q is pt )

Suppose QR is mot qt.

A an open over SOxRαGAofQRthathaqn .fnreesubcovevr
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Sibcore다
,지변 H

)

ㅋ Q= CQ ,
thathasnofree subcover
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.
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o-LetE CIRKIfE isdosed& bonmded
,
E Ts 'dt

PA) A an <u7 o suchthat uel ≤M .

비e εE
.

← cl - m , M) x … X G - MM] = QM
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QM 7s qpt .

hy +hm
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고 cor. above
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thm
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§ a .5 . Cantor Set -che

PefCanltortemary Sex)*Remorngthe mndddeflirad sett

]1mvx
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ㅗNotc P

… . q t P 3
세

N
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3) R cs totally dcsounected ,
that TE to Sau , P contarus no Tntrvals

,

PfhSuppose PontarnsanZnteval a ,h 7

a <h(

then S = total lengeh .f removed ntervals ≤ - (S ) <ta

S =But 도거째=보의 자마바
나륵

4 )Let U εCo" ] & =는 않멘고 ,M: E9011 .2 ,

fM ;i 9 nottermuatmg' theexpnessronTsMunque ,
lm
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3 . 6 . Couvergentheqwences

fLet우 Rn3 n =iobea Sequencecna metrrc spaceX )

Wesay우PaBuiDouverges [f therc cs an εP XoththefollowingpProperty

: For evenfE 7 O

, 크N=Ncl ( )alNs- t .dcpmp ] LEf MzN )
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Pf)) Pf= - (a-d
'

…
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ㅡ
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e
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pef A sequenceSPRn국
D

na netrcspace 7s sord t. be bounded

fThene arePGX &M20st . d(pu ,
P )EMfornㆍu)

파 Lex 위제로
∞

cX

1 2f Sp.3 couverges ,fhenthelKmas unque r

pf) Suppose trapku = p & f
…opu= p )

.
Gwen Ero×

AN st dlpnip) < 를 & dCp . ,piV들 f nzN .

d (pipl ) ≤ dlpn , p ) tdlp . p. 01 α E if n= N .
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.
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)

Pf, 밝p =p forSome PGX
J w st. dlu P 1 시 ef uFN .

dCp , P 7 <max ( dcp "p ) … dlpn - ep ) , ) = .7
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3 ) Lex ECX,
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chendl 제 P) <E f n EN 빙



S
§ 3 .

2
. Sequences n IR

y -LetEdu 국
.Ehn 3CIR Suppose fandu=a & n

최
=b . chen

' ) fs. ldatbul = atb ,

27 수없a dubu = abb

) f ato & dnF ,했합며
붉=뷰.

pfy 드 v t. lau-aleE &밤 -bI < 들 'fazN ,

lanthu -latb ) l ≤ 1an-altlbu-bl < Ecfnz

의 Snce EanR . Ehu국 are ouvergent , AM .t
-

ldul ≤ u α lbul ≤M .

Lef Er0 -AvStldu -al <u & Ibu-bl < 와.

ldubu- abl= 1 dn (hm-b) t(du-a) b 비 ≤Idulbu-bl + 1 dur- al 1 bl < M-EqutuEkM .
=뒤

도f uyN
3) Since dn- 7 a

, A UEt . (du-al < 엘 +f M = N -
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A U 9t
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a…da
- n
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of) 버iven E 7 O .
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,
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3
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pefLet우anzR. wWesay -Eduzs
…

() monotowc7 nreas7ug
fdn≤ du+ ,

뷰

-
리 strcely tnneasrngcf an Lau 네 뷰

3) monotownc anasiugcfdndut .fule그

41 stncely ceasing 과 an dnt 세
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Pf)
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§ 3. 4. Subsequences

Pet Let Edn3u= DCX & Eun국며D
S
.
tUcCu22 …Then

수Pn국i∞
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alleda Subyequence f 우Pu3여서
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Subsequextra) kne")

탄 P= 1n모 = P =… = 일 과 의 rncreas7uysubsequencek
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