(losed sots

X a f‘bPOID(jica( space. A QX ig olosed if X\A i§ opem.
Note fhat <ets can be simultomeously  opun amd closed ("3‘75"’"‘*@.

D_d: AcX Omy  subse.

l) Twe closure ot A/ch,mo{-«z\ K is Twe Sh‘\alle_d- dosed St contai niwa A

i-e. K = ﬂ \/
Acv
V vlosed
cloged—

interse phion
ot cloged Sefs

2) The M" of A, denoted l'vrl-(A}’ i5 Twe lﬂng,gf- opem set

(ovtained in A ie. it (A) = U
UU.QA

umton ok B
gty = ope

3) The bouhdwg of A Cobvmrl'e oA or BA(A5\ is A -int (A)

4.) A< X is domce in X if A =X

@(_3 A =[OJ,>§ YR Thum
A =CO’|]J tnt(A) =(°)‘)J and 8A=§,°J’3,



@_1 @ c n"L gi\nnm subs poce ‘f‘DPolOSI:).

Consider @ QR Suppose x Gfp\\@ , wWhich (s open .
Thaus, 3 'xc—(o.,lo) c R\T} , ut Twepe' ¢ some rabhtomal muwmmber (“:10)-

P —

Tans, R\@ == Q=R = @ ic dmse in R.
&vik; A is closed & ;&:A

Limit Points

v & metnic Space, We have twe notim of tn, limit of o e q uemee
x, —%x it Ve>o 3 N st. o n2\,
|x,-xl <&

We also PYUV(’.d e iy eun t,quiva\wrl— OLV,\D-LVH{'\M iVlVO\Vim.ﬁ oen

sels: X,— % it CVLV% opem uBP contains  all byt ﬁnﬂ‘{[ta Mwwa X

We womt a nohbn of [imit [JOM‘I‘S ot 3\&/{3_ more }wwu“.\l]\

Def: D X a ’rbpu\oafcql spare, e X. U (5 a wighborhood

& x it xe US X awd Uis open
2) (£ACX, xe)X is a lmt poivt of A if for evuy niighborhesd
D oot x, U0 (AR # ¢ A

vy
fa
Poiwf /“"'”'f

N T P



Ex: s a limt point of [Oﬂ\ omd of [0,1).

is not o limit point of A= (0,4 U LR sine (%,%)NA=E1S

Remark: 1+ X is o netric space, omd A S X. (£ x is olimt
Pufm+ ot A, V Wn We  Comn -('—{V\d ?("'7"')( s.k. ’Xn € B\/n (’X) ﬂA
Thus X, Xy e Comuer g €5 b x, so it's also T limik of o Sequumee in
A.

Thm: A=A U Llimt points of AE,

’Iiﬁ: Suppose X ¢A amd x not a limit  point.

T I mwﬁl«loor\/wod U o x st UNA =}b. Thus

AcX\u = A cX\u, s UNA =<4

closed

So X#Z

For Te otharv  inclusion, assumae 9(%7‘\_ Then U=X\TA\— i$ an opm

Ni_j lnloorlqooo( 04‘ X A.‘Sdoiw]- —(LVDW\ A, So xX 1S y\,u‘l‘ a (n'ImH' Po\'l/d-.D

Limits

oA fe qlum Ces

X om akbf'h»ar_:j ‘f’bpoloj{cql Space . Tam X%, ... Converagps +
x it £ LVUevy Mijh‘oow[«ood U ot =x



3 f\}q k. W V\EN“ %X, ¢ U

FDV o hrlai'hfowg ‘I('bpo[ujica{ SPQ%I wot all limit Pa)'Vl'fS ot 74

e limits od Fequences  in A ‘

El_: Lb+ X: ’R Wl.‘h/\ hPolog-a
T = [(/ U[ X\u is X or ccu,mhbbjg

(Cl/u,ck That thig satisfes e axiams\

—

Lt B=(o0,1) Mem B=X

, So 2 is oulimit PD[V\{-{

Put e is no Se,ﬁuumc& G eB «t. a,— 2 , Sihte
m Lo‘valuzv\_(y\,{- of Twhat Se_qu,w\u, is Oom 0‘9-4/\1\ nei 3"\;30"['1000[ ""@
92.

H ansd o £ dpres

Recall: In a metric space, eveny sequemee Cam converge fo at
most one point.

How<_v<,v, twis 1s hoet Pue v an qrb\"hﬁamj ‘f\)?blé‘j"wl Space.

Ex: Comsider X=R w/ Twe Hfinte complement 'f‘o'oo[bslﬁ,

(L+ (L,J A, Jap. 'o-& o- St(‘uu/nc.e,

Thm \d xeX o mijhborhood A o4 x contmins all  hut '('\fhl'-l-ella

)

many A, So Thwue is Some N st on eld V n2N.



Thus e Sequence Convrges to aVeny point ot .

We com  owoid s b'6‘ vquirim:j owr SPa,Ce. b be Hauso\ov(l@

Def: A +°P‘ Spa e X s H%usdoﬁ% i+ oy paiv of-
distnet  povis x and %, have o(n'_sd‘oka‘ M‘éhborhooots U, owd

We | respectively.

EX: l.) AVW() metvic Space s Houcdor ££
Bg("l) Bfr(*‘)
CIA,DDS4, 0<¢ <JZ- AC'X\JWL)

A\ A2
25 The cofintte {bpula% om K is hot Hawcdor™  sinee Weny

pou'r of non&wllo+'ﬂ o pem scts  intersect (.'1,\ \'n(lm{i-o\t& mm«a_

Poim";)_

3D X w/ distrete J“’P"[bﬁ'j is always Howsdorff: (Un:é«""x) uﬁ{'x‘)))

,_‘_3 ) «— Tis %'Pon“wP se ¥ is not Hamsdlor4.

Tam: 1+ X is Haum;l.ov%@, Luery sequomie WV‘W-'/Dcs'f’D at  most owe

Paivﬁ.

'&e_: (£ %,% ... tonvergey o x amd x#yY, thoose Uﬁ?«,u‘aag

disjoint neighborhoods. Then  Mure's some N et %X, 6 Ux ¥ n2N. Taw

s Xnet, - § U‘a: o Twe Su{“‘""’“ﬁ", pesn't wv\uw%fb ‘% D



Historicul hote: Bebove wrrentder of topologicg | space, Tere were

Ceveval othar proposed Aefinitions, Some of which assumed various

Q«K{UVVLS' how calle b 'h’\c, Squ,,a_'h‘bn oaXiomg:

e x s _J—; it Y ™y distinet, one of twem hog o Mijkborhu,d

—

not Loh-l—qihfwj e otaer

® e
x Y

e X ig || it all ene point sets are closed

—_—

* X s T, 4 X is Houmsdortt
Clearly T =Ty s T = X\IR 5 o wiquborhod of 4,

Tham: (£ X is ‘Ha,usd,ov{l{’-, T wevy  one - point Set s Closed.
e T T

PF‘ et xeX . Thwm YV lgex sk 'x#tg' Com fHnd o

—_—

V\Ll'alqbovlqood U that Aoesn't v .

= UNLEY =6, @ g s not« limit point o LA s Lk
= 7% is closed T
e converce doesn't hold °

_E_X"' Cofinit< ‘h:\oo‘oaf'o is T, but not HQMSMV#.



