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ฎ 3 hteiw closure boundary

Recall fast time A CR

hteùor of A ԫ AO G int CA

U u ucA.no open3
Closure of A 2 Ā or eeCA

A l V V7A v0 closed3
Boundary of A ԫ 2A or bd A

Ā A

points in Ǎ one called interior points
c Ā contact points
a a A a boundary points



ฎ9n isopen.li it is union of open sets

2 Ā is closed C it is intersection of doࣳ
3 2A ԫ Ā A Ān CAT d cloned

dned honed

4 Ǎe A CĀ To smallest cloned set containing A

danger open muneteg A
5 A is open A A0 CAT A

6 A is cloned A ԫ Ā Ā ԫ Ā



Zhgg Gaiman Definition of A9Ā a A 盪
a x EǍ

ԫ open set uwhngxs.t.us A

ԫ Ezo s t.BY CA

b dx EĀ
050open net u containing x un A Ӿ 0

vczo.BE n A Ӿ 4
c x EDA

U open set u containing X un At4 un A Ӿ4
Us so Be n A Ӿ4 BE n A't4



pf bg def of A

bydg.gs open nets

me open haus are open
50 Suppose aw Then ԫ on a set a contain

gxsnt.hnA ԫ 4

is A i ù cloned

is Āsx xctu Ъ

GO mna open halls are open

40 Suppose aw x 4Ā.ie XEĀ
ĀC o open Ӿ ԫ BE CĀ

BE n Ā ԫ 4
But Be a n A IGXxE2A ԫ ĀIA XEĀ xt Ǎ

toren set uatangx.ua At4 an Ǎt
Us so.Bsn At4 Bean n A Ӿ4 2



Exy Bfao UB.la v lx.co tax El ԧ ԫ A_

 s

A B G.o UB Go

Ā ԫ Big U B.TV I Cxns Exs IS
2A 2B Go U 2B Go v2Cxio EXE13

Exg A 0牧1 no

A 0 Āz G 1

2A.ATG1D.i ZED.DE a B

CĀJRemark 2A ĀIA ԫ Ān IT
A CAR d.int eanplemeut Q How many defeat

sets can you get



zheorem.ro Given A.BCN
a CAUBT A0uB0 dtnB An B

b AUBI ԫ ĀUĀ Amore Ān5
4 2CAUB C2A v2B 2Gn B C2A v2B

 a A C A C A UB ǍCCAUBJ

Similarly Nc CAUBT.i.ATBOCCACBJ.CAn BT is open subnet of A B

i.CA n BI c An B

On the other hand A n B0 c An B

An N ù open Nnric An BI
a dn BÍ Ӟ A0ni

d A CĀ BC5 ACBCĀ v5_cloned

AUBT e Ā v5
On the other hand ĀCAUB Be AT
i Āv ŌCACB AT Ā v5 easiestof ng



of A

Remark CAUBTGǍUB s can't be nemaa盪
eg A GD B 1牧2

CAUBT ԫ Co 2 t G DUG2 A v5

Amore Ān5 c can't be replacedጱ
egn A 011 nQ.BE Con

Anis 0 t Con Ān5

Df We say A CB ù deune in B if Ā B



Chap 9 Convergence in ౮
El ࣁ units of Sequences

Df Given sg 2xdi.in Rn

We say dsav.to xaui if
HE20 ԫ NE NS.t.llxu XUCCU

kzN.luthis case me my x 0 the limit of 2as
Denoted by fixu xorxu sxask

o.ltxu3convengestosomex then we rang IXB
is convergent aw we say it ù divergent

we ng xd is bounded if ԫ M

os.tktell EM th
we say 2as is unbounded af to not bounded



we say 2 ԧے is a Candy tg.it
Us so ԫ NGNS.t.hxk xmUCEUK

mzwzueeranl.ro.Cutenessof hit
a A ixus eonu then its limit is mine

gxu sxasksx.tuenangm.my.of ly
who cnn.to

x.Zheerm.sn2Algebraic properties of fir

Suppose Nmxu x.limy y.aewsoo ksai
a him G.tgD xy.mx

him xx x him a UX ER
ksoo

c liwxnoyux.yk.to
d n 3 మߝ Xaxgn ԫ xxy



zheorers.rs Criteria for Convergence
a County are Candy
b Candy sg are bounded
C Bounded
sy.hascouunubsgGolzawoWeieutanteere.us

d Candy ny.ae enu

a td is the Candy erimion

A Same as the case n 1

Jut replace absolute value In1 by nom hall

and intervals by rectangles
fab I CanbBXCanbzJX

hnbniaNlif

J.it



Df Given A CRY we say x EN is an

accumulation point or limit points or ehnten points

of A ifwnbd.tl of x u contain infinitely many
points of A

Example A 0 D Ъ 1 Ù an accumulation m of A

A G.is n any xaco.is oanacc.pt.of A

we my XEA 0 an isolated point of
ԫ nhd.us xst.hn A 2 3

Examine A 3Èinewlfioy Ěīi
È 0 isolated pt.tn
o S accumulation it of A



Rn Suppose tous CE CR and a x as msx

Two cases ui
xk xUKZN.fr some NEW Efferent
Every pt.in S Ò isolated in S.to

趝 xrly many xktx 玟ظ
xdanacc.pt of S.net M Ӟᅩ_0

Zheorem4in A set Ecmi 0 closed if and oug g
it Contains all of its accumulation

pts.pt.ES

closed E is open

VXGEfzcsoat.BG e E i.e.BE n E D
txa É x is not an ace of E

rfyǜiE contains all of its ace.mrs
2ࣳ



I2 Compact sets

DA Cien E e N A coven or covering of E

o a collection ui 夺 ogsetsst.Uui E.EEI

ln this case we say luiliaz wnens

E.lyeach Mi d open then we say uisiez is

an open coven or open coming of E

u uz

we say Ec ౮ is compact if

euey open over of E has a finite sub wit
ie.lt open wen Iuistz of E ԫ fire collection

Yui Uiz Ӟ Uim ԧ S t.EC È Uij



Exy E ԫ Gil Uk ԫ ֖ 1 each Uk is open

Éyk E

2 2us ù an open coven of E
螨ᶎ

w o finite share

i Can is not compact

2 E 0c Dn CO UXEE Take SO

IBdx x EE3 is an open coven of E

it has finite sub care 犖
we can find an open coven uyofèmte Subanen
for E xkhi Fix oases

cǜ ǛIBCDIĚ 0 an open even fun E

aeù total length Is E E ____

2E 1

zui open coven has no finite share


