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Lecture 1-06/01/21 | tvoduckion and examgles o topologies
?ﬁ_ﬂ AJ@@:‘% ona st X g a toleken T of Sl.J\a’:.ef{'DQ(2 X
such

- ) FET ad XeT
opology D) 8 UieT for ol EL,whee T i some iﬂf\eﬁ“-% Set, finen

U Ui ET-
el

foc U0, €T,
uhuet. & n Uie T
J&TS

Urless mentipned otrenuise, gssyme X+ . .
Recald tg definition of g mekric space od an Open sek(.ﬂhm Reol Amj#‘s)
Stce tne sek of opnseb is dosad under orbibrany unions and

finite infersechions, observe that the ek of open subseks
of a4 wetfic <pace (X,D s a 4o - Thet s,
T:{Ugfm; Ui ofen in (X!Jg‘?fa‘a
s a Jmpulogg- (F asd X ar trivlbﬂﬂalzn\

Toyo\uaies escentoldy exterd the idea of ofen sebs. Hewo?
Db K tOPdc(;(iwlsFaw XT) is e st X doyg with o topdagy

Topological -E on
Space

Fora.l'oladﬂﬂtah spoce, e call the elemonks of IO_FQ;\.
(x, 38,XY) is o krivial l:ofv\ogtwﬁ space o0 & ek X-

Open Set

We shil inbrodoce he qnalogues of inferior points, clod  cpls, ote.
Siace we dont Yove "balls’ in I:oFal%n'caﬂ spaces, we have bo
dfine e.vu{fl‘v’uné]n an  alkernake way that vemaing  conkigtent-
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 Fora mkric space  (X,a), the I:p?doag
'I'\'/cl)?(?lf)gy T- { VEX: U is Eﬂ‘!
e calld the mebric i:ofo\oﬁ indwced "3 the mebric d.

piscrete o€ O sek X, the ‘IZDPGQ% PO called the
Topology A}sd&e EO?O\‘B& on X.
Observe thab this is the melric ﬁopb\oaa induced. bla the
discrebe  paghric. (he xMNEX , d(x,a) -0 i X=y ard | ofrewice)

Indiscrete FO( (0 8 52% X, ’W"L l:OTd% i’é)&‘!& s C.O-U.EA &Qz
Topology lnAJ—SUm b?dogu on X-

L X be o & ad
Finite Tp- iP5 U fuex. x\U o kniel.
ooy 1 B e fopoloy o X and g calld the finke compement
topology, or t% co-hnite bopology -
'C/hﬂfg, ¢5 ad X ar in ‘[‘F'
° Fo( LUD e1 in Tq, )

U UL)C _ ﬂ D¢ i Ante  (since eacn O} is Fnike)
e1L £1
* For (U'.)r,-:l in T,
(h l)-,)c . U V. i finik (o Gale omon o Fnite sek)
We hae seen M oy mebre defines 0 {ofw\ggw ls the

Converse drve”

No!
l:‘g(;d%ies Yot ose induced by a meltic o said ko be mekrizoble.
sContider the indiscrete I:v’;doﬂa §%,xY. (& XISD

Vse tre fot thaf distinct poink o separaBle by neightbourhoods.
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If Xia Finte seb the Kale complement ano\ﬂgg is the discrete
topclogy -

Co-countable &rru‘a’ “10 h@ CD"PN&E& b Dlﬂ% ’Lf y We con dﬂr‘c\ﬂe Tb:
Topology M co - CQUTIJ:GID\E bFO\Q&%

(2¢1 ViveX: x\yis countabu})
Lecture 2-08/01/21  Pases of topologies

%’ SUHJOse T ard T Ore two foroln%ies on a seb X. |8 T'2T,we
eﬁ‘t\'\a.t’[ s finer tan T gd T & coarser than T We
Finer can ol define stflaﬂﬂ firer ard s’mcﬂﬁ Coarcer i thre 1s a
Coarser ahick contpinment
T ad T are sad to be cOMparaby, # TST o T'CT.

(Ths ig similor to the reﬁmmudi q)f' farbbons in the Dorbo
r't‘eﬂraD

Pj_g" B X is a s, ab@is(bra tofo \) 5 a collechon
- B of subeds of X C(cglled basis elemanl'g such -I:\-Lﬂl'
= e xeX, 3Be® such tut xER (that s, 3&%6 X )
® I.‘F XEB,nBz ‘FD" Bl)Bze B ) ‘I;W ‘H’\U@ C)O&‘s 5368

suh bthat x EB; C—Bl(\Bz '

B is o boss, the fopology T genercded by B is dsbed as
Generated T- [ugx: u. U 6} <‘Ef/ ng-.weu,age&b

Topology
BES, st xepel

Abernatiiely,  (10hy!)
L= {UQX : U- UBpr(Sorne(BJ Ln B}

LET

® s then <pid o be a bosis o T.

We l:alce\awnwlb'on tht Us - 7.
sed
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Observe Bnat
* Wwe b’ivie,Ua hoye ¢6T
- khe fist ~ condbion jmplis Heb xet-
o dowe Undar (Binke) intersechions folows from the serord
condition.  (Why? )
* cosure Under a.r\m"crexg unigne follows fom the Way e
debine the bFO‘DS‘i’

Mo no{e Jdﬂei' (B_C_’IZ . ]
Note thk baws hue o Qx{ratne.\)a difforerd from bpcec in

Linger Olﬂd"m' A letter anaiozan would be a sPa.nru’n% Sek.

How do we bind o "smallet basis -E\rwuah?
(on a,md%w. of Linar mdepefdmce, erhﬂrﬁ?)
bor example, 1(a) - a.be §F %emfﬂi'% M}
Euckidean meiric topelogyy of R*
Lecture3-13/01/21 Mova abok Bases and Topologies o R

Moo, ow do we #ind a (rion -trivial) besis for a ’co\ootg%?

Lomma. Lt (X, T) be a topological space - Soppose ot € & a
(0D colleckion  ofF oped subsels of X sth Hud o cach open sk U of X
and cach xe\), thee s Cel suh Hut xECc . Then

C i oo basis of T
P_@i' Gnen xEX, Yrete g, })]d Wothgsig CEPL sun Hut xE(C CX
“Next, lk x€C,Nc, for C\,C, €€.S%ce C,ond C, are
open, so & C.NC;. Thaehe, 3C, €8 st x£Cy €CNC,-
= T ¢ & bsis on X.
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let T' be tne EDPO\OEH aena,rafed b& C.
« Lek Vel Then VxEL, 3 ce? st xECcU.
= Tcrt. U'H the dofintion of o 3enerated wfdaga)
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* Let LET. Thm ¥xEU, 3CkerC st xeC,SU.
= U- U «-

xXeU

Howewer, each (€ T c .
= pe-T. '\'haxmeore,_‘ 1eT

2 T-T. o

Le,nma. let & ond B’ be lbaces /For He IJDFOLOSLQS T oand T on X.
(1-2)  The '{!’o(.lowing are esl})ivw‘

) T & fner than T
() for each x£ X ord BEBR with xER, thee is a B e®
cuch that x€B'CB.

Foof- (#) = (i)
let UET and xEU. LY BEB st xEB CO (since thwafat).
let B'e®' st xEB SBcU.
> UET’ E\d definition and  thgefore, T ST,
(N = (i)
Lt xeX and BED with xEB. By debiriton, BeT-
> BeT. Since T s quwrated oy @, thore existe B'ER
such bt x£B'cp. m|

DfQF\
The collechon B of ,cirewlar rgglbns in R* es te same
tbf"bﬂ'& as the collechgn &' of a,UoP inre.cra-ﬂgulﬂf rza'ions in R
(Show Hnat each & fingr buon the other vsing the above lerma)

_Dg_@- # B i te cdlection of g0 ogenin/bﬂf“ﬂl& in the real lre, thep
te bopdlogy genwrated by B is calld the standad topdogy on R.
i?ﬁigi Unkss mentiongd otheswise, R js taken bo have thic Jcofpl.ngq.

(This & Yo lopdogy indocel oy the Eucidesn melric)
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¥ & & tu colackin &£ gl holP-open infervals of be form
[alb\'.a,bE,\'R whee a<b, Y kUPO[og*é- %emral'ed L% B i M the
t.or;\N.Sr lowey Umik toplogy on  R.
Topology\,)haj\ R is 8IV€I‘I \!H s ‘tDFt%aJ it o© d_ULObQA Rﬂ'

Lt K- f%:0€72'l. Lk 8 \o the coledion o all
ibervale (0,9 alorg with <o of Hhe form (aw)\K . Te

K-Topology{,p?dgg% %Wal:e& b} B“ ie, M Ye K- l;o',owﬂ‘d on R.
Whan R s aiven \58 Hus tofot%a, it &« denctd IRy -

(Do chnecde thak Hre dbove colledions ase bages)

lemoa: The topologies of Ry ant Ry ase shritly finer than He ctandod
(1-3) —l;o‘ao\ogé on R, bt oe not CDmPa.ra-hlL with eadn obhgr.

Fod-  Leb the topulogitt of RRy, Ry be 1,T'.T uidn baes .8, ®".
Given (o) € ® gnd  xe(a,V), x & Ixb) < (a,b)
Z)é@' »>Tet.
Also, %Nlﬂ [x,d) &8 , there are no (a,5) spch that
xe b < [x,d)
->TeT
TcetT' @ wl'lg shoon snee RS B
To shoe thad it s S’ﬂ’fdia finer, conwidr B'= (-1, O\K and
0cR: Thae & no (oY) suh tat OE(W c B!
> TGET"

To ow Yut T' ad T ar ngt compareble, considr 2€[2,3) e @'
ond OE L-LNINK E£R" The dedals e (eft to the veader.
2 Neither T'et" ngr "< 1'.

O
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ng‘ A <ubbasi: S for a bo‘aoloag T on X is a colechpn of
ahoetse of X whow urion w X-

Sub-basis Cs c OO swh Yl Y- X~>
UES

The ’cg\ao\p%\a %Q.I'M kY S e the coUechion T of all
puons of finte (nterseckions of elements of <.

Led ® "{@'Si : (Sﬁ?eslr

The b‘zl.oaué gemrded \m& S is just bhak aenﬂrd'eA L& the

basis

L'Wnﬁ?ﬂ\;s 1> ensila Orecked usira the dehinihon CBF a. basl's.)
Lecture 4-15/01/21  Ocder T@o\oaip,s

D_;_X" We s«ghut a relafion ( s a complete oder 0N set X i

I. Foc XYE X 'X-CA& of %C'X-
2. P o xeX; xCx-

3.\ 20y ond ¢Cz, then x(z.

Order

Dt Lt A ad B be oo ok with odes <& and < We say bad
A od B hate the same gder hdfe/ if bee < a bdah'm f:A->8
Same cudn bt for any 4, a,EA,

Type Oy <p0, = ‘F(C*A <B‘F(Q)J

Def They dicklonan) order felahion < on AxB is difnd by
Dictionary G.lxb\ <O.,_x\92 = auﬁaz o QICD‘L and b|<é‘32)

Order

Two fate omdered sebs of He came mrdawzb’g aiwad& have came
order ‘('tn! Ludnz’))
C:lNU' on ovder <, we write a<b # a<b or a=b,

as>h b b<a, ad
a>hb & a>v or a=b
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Leb X be on odued s with oder <. Giver @ ,bEX, we dehing
. four intervels
(0,0 = $%XEX: agx&b}
la,b) - SLYGX:a.é'x(b} (a,b] 4 {XGY L a<x <Y
[, b) & {xEX1 a<x<by
7/ with aF least oo emente\
Lernma. Let ¥ be on ordered %L’b,_LEJt B e t collechon of ol
(%) ks of Htuo l:%?as
I.  (e,8) , 0, pEX
2 [0,,0), where 8, s the swullest eloment (Fony) of X
?;sf)lrogy 3. (a,b.], whee b, is the lnr%esk elemankt (it anﬁ\ of X.
® is o basy for o topob% on X, wheh s known as h‘\b
(oY1 V) g {TDPD\D%, on X.

Fict of o, evey xEX & conkained in one & the above inkenygls:
ik xebe, xE [0p,b)EB
» iF x-bo, x€(0,,b,) EG
Second, note Yk the iersedhion of buo seds (n B g either wnphy
or n b.

The vesolt  follows O

Dpeee thdd Yo stondedd boim\oﬂ‘d on R e Ye oder l:o‘ao\oa%
under e psva) oder.
Pnother example : tne d.idn'onand relakon on RxR has
®- {(axb,bxd) . a<c or a=C ad b<d ¥
~ _
(0.0 xR ax (b,d)

lek B.’—{dx[b,d) . b<d Y C B.
Show bt @' is g baeis and  Hat tre bs‘roLOﬂ\& le

by &' is’duzsameasﬁwfaammlzdbd .
.

Hi

Introduction Page 9



Lecture 5 - 20/01/21 Product ond Svbspece Topologies

¥ X son voeed b and aeX, we dgfie the rays determined L:H o
(o,00) = {xE,)(: x>al ]Dfen .
(cas, &) = 1x EX: x<a) K
[a,00) = {xex-.xé_a} dpsep\mdS
(-00,a] = §xEX: x <al

Note that any open  fay S Open in the oder borolo%-

Dﬁ Let X ond Y be l:oFclaaicaJ spaces The Produak h’?"lﬂﬂ% on X«V is
product t\ne hPDlDaﬂ, Wwith basis
Topoloey &=§Ux\l: UopminXMdngm in VY

Whﬁ 15 B a basis?
> XxYed
- For U, x\, U,_X\In_ ED,
(o) N (Uzady) = (UMWY « (U NN €8
P‘lSDBnegd not be & +ypplo
] CJOM[AM R x IEO %
(G, (1,3)) U ((2,1) « (2,) ¢ @.

Theo Let B ard €  bosos 4o the -bpo\,oaies on X amh Y respecﬁua\ﬂ-'rhm
(1-S) P-58BxC:BEB om cely
k a bans for te ,Prod—Ud? JCOPOlQKlé, on X xV.

Fooof  let V=0, %Yz be open in Mx¥ and (x,%,)EU . By definition, e are
BEB ad CEC suh dwd x, eBCU, ad %ECCV,. Then
(2, %) £BxC € U,xU, so P is & basis of the produd ’rofo\ow.

(by Lemma |.)) O
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E Lt TN,: X xY—> X be deofinal (x,@l—vx and T,: XxY—Y bld_
Projection L'X.,‘a) I——>% The \W’-P‘S T, amd T, e uw.U.ed the F\’D\SQC)T‘.‘D"IS of
Xy ordo its 4t ond tecord factors resPedNele-

Note fak for UcX and vev, m(U) = UsY od T (V) = Xx\.
= |f U is apen in %, (L) s PN in Xx Y.
£ Yie open in Y, T is open in XxV
ZaTNs becomes televard when we
Aefine conbinuous MG.pS.-

M' The collechon
(-6 S= § 1 V): Ueenin xtU {7, (V). Vopen in Y1
1S & svpbasis for the Pmdudi {'DPO\-OQH on  XxV-

E“lo-g' S i OLVfOusll& & svbbasis o= (XxY) € 3.
For any open  Uex,vey,
OxN = (D) Ny
The req}ax're& ensihf ol oux.

_Dﬁri' Lt (X, be a bpobﬂ{m-l Space. I Yex
b Ty- £ YNU: vetd
?ipi‘iiéi T JcoPuLOﬂx on ¥, called 4ne subsPacc %DFOLOM on Y ad Y is

then called o SUbe"Png' of X (vacma,ﬁut it isa h’l"’bﬂﬂ s trivial)

Note tak if Y & open, Ty = fueT: vevl

Lemia 16 ® i o basie dor the ‘EDFUUJ%H of X, e collechon
- By: f8nY. Bedl

is a basie dor the subspace éopaloﬂd on VY.

(‘Pmu‘F LE-& (- U &XUU&Z)
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F Yis a subspace of X, we sy el 0 st U s open in Y # it
be.lonaq, o the ‘tBFOlga\d of V.
A ot open in Y need not be open in X.

(ot it & i Y s open)

The LFAESa_subsFaceD'F)(ano\Bl-Sﬂh subs]:aceoFyJﬁm‘ﬁu
(%) produd’ ’cOPDlO&L on AxB s eq/ual o th JcoPgloaH, it inherits o a
.subS.FGCIZ of  XxV.

Pﬁ._ Indeed, o basis of the former is
I (UnK) « (vNB) < U en in x, Vgen in V3
and of tre ladter ©
{ (V) N(ARY = U pen in X,V pen in Y1,
whid'\ o both eq/ud. U

Lecture 6 - 20/01/21

B X is an odered set and yc X, the order velshon on Y need not
be equal b that ilented os a subSPacz of X.

. consder Y= [0,l] CR. For open (o,b) & R,
(G-,D; ajbey’ _
(e NY = 4 [by), agV,bEY, DQ:: :;1 order togelogy
(a,\3, o6£Y, béy. (oth ’ﬁwl’%’f‘%l’ﬂb
2. corwider Y= [0,V SR. Thep 123} & open N Y as o subspece

of X, but not vndr te oder lcoPolﬂgg on Y. C'fbfoba'gs mq},a.l)

)
Oocerve  thak g order JcoPo\Dw on VY cnzbiﬁc;rser than that on Y as

o 505599&-
When are te 4wo {:op-oloaies equel 7
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We mygt determine when e order Jco‘ao\,oaa on Y i finer than Hat
indvced EU X.

Lecture 7 - 29/01/21

Db Qien an omered sek X, VX is goid ® be convex if for any
Comvex 5 BEY i  a<kb, (ab) ©V.

Tho: Lok X be on odoed cot (with He oder topolegy) ord YeX ke
- comlex 0 X- Tren the omer topology on Y s the same as te
tepology on Y inducad by X

Proof  For aex, consdy (a,00) cX-
IF aeY,

(a,00) NY = § 2: 2£Y and %>al. ((a,m]y=fa,oo3ny>

Othenvise, a s either an upper or lpuwer bovrd of Y U")hﬂD
Co,00) NIy = ,(z‘/ S (0,e)NY =Y

Sinilacly, the inwBeckion of (-oe.a) s either on opn ray in Y,

enphy, or Y itself-

Cince Hue foms o Qubacic for He subspace, {-;oFDI.oH on Yand
it open in Y, the order tDpoloaud_ on Y is frer Han bhat induced
by X O

Do Lt (XT) be o {'Dpphta(cd Spoce and ASx A s sad to e
Closed CkOSCd if X\A is ‘Dfﬂ“'

For example, in the finite comlemi bfo\pa«&, Ho, cloced webs consist
& X e and ol faile sobetls of X.
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Thg/o- let X be a JrCPDloaiMJ poce . The 1£0UDWI'H3 hold -
GO ) B oand X e closed
i) An orbitary ndersechin of  clesed sk is dmed.

iy A Fnte ourion of dowd <5 is cloged .
The proct o the above is stwigatforard using the defiaition o o fopo.

Def 1B Y & o gobspace of ¥, A is sauid b ke (o in Y iF ACY and
Closedin A % Jowd N H’ﬂ. 50%{;9(& ,:D{?ol% gr— Y.

subspace

Treo-  lek Y e & sVospae oF x. A jo dosdd in Y (B Az CNY for some

—_—

(DY elpsed CcCX-

Theo [k Y be 0. despace o X. IF Fis coted in Y and Y s doed in X,
(H2)  £in losed in X

D lek A be o Subser of a %bfoloaicpl space X. The inleror of A
Interior s

Inf ’A = P\D = U g.

ScY
S is open
Th, Clowe ot A i«
Closure LP. A - 'B\ = n S.
yesax
S s closed

Obiowdyy, A"SACSA, Kis open, and R is eloted
A s D‘JQJ'L LF-F' »?z A-
Ais clued A=A
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Theo. Le)f\lbe,a_subspacaoi’x,kgv,un.dﬁmda&ngﬂA
(1) i X Then e clave of A in Y is
K\"KHY-

Pooof  Since A i e 0 X, ANY ic closed in Y. Since ANYE A,

—A.y anY
On te other ad, Ay - COY he ome dxdd Cox. Tn

since C is o daed seb of X cnmtw‘qirg&, AcC and the
ceverse inchusion Cand thoe the o) follows. O

Now, how do we dgpterming A? Fmd,in% ol clowd subsets  containing A
& infeansible

Theo. Lk ACX ond xEX.

(m\ i) xeER [BF event ofen se¥ coni’a.inir%, x idersects A
i) i te topolagy of X i Gien loy o pasis, xER F ey bask
elonot B condoining x nfersects A
ook

) b is equivalent t0 show thet x €A #f thue s come ogen <ok
Con*uinirg x  teb does not indersect A

- b xfx, U-x\R & opn and xeU, bt de neb inkersed
A (since Ac?)

= ® U is open, condains %, grd  does ot taforsed 4, then

X\L is daed ond does net contain x. Since A 2 x\U,
xg A

iy If eNery  open se} ooni'ajnina X iakersecks A, sp does evey basie
elemenk c,ord:a:hirg x. The Convose (s true ag welh, becace any
open U cordiain.ing x gontains & lbasis element untaimng X.

O

An opn st conbuining x is sometimes called o nejahboumood of X.
'ng— shewiag tat the cosure, of (001 i R is o).
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Def- let AcX and x€X. x is a Limt poinl, clycter poin, or point of
accwomulafion of A if everyg ne;'ahhourhood of x intescedds A af <ome
poink ather thun x.

Ahemaively, % € A\id -

Lecture 8-03/02/21  Havsdorff Spaces

Toso: Lk A be tg st of lmit poink of A Then A = AUA
L\.\S)

Peof B xEA, x€ A3 =R 3 AUA' i
let xER. Suppee X E A Thn by Ther Lik(a), enery
n@'dh\:ourhood U of x inkerseds A rwr\f\:"l'via.ﬂ-la. Trerefore,
weR. = A c AUuA' O

CDM A subsek of a {'DPO‘.OSICAI SPQQQ > dOSQd i it containg B\J-l. ks
(M6 it poinks

Recall Hwat 4% ond %(x.ht\"s for x,ﬂeﬂl" are cloed n R ad R*
res?o_d"weht-
Houwever, s'ln%lf,bns Meed not be cloted in %engraj JcoPolan‘Cah spaces-
C X={obey T-{g.%XY
or T- 16X %o.bl,ib,ch, 1641
O\okus\.% ib'fs ¢ net Coted m X.
(for eithur topology)

Moo, ecall thad, (0 R ﬁ), o seapence  (xp) wnve:ae,s,'& at o}, to &
Ve poink-

How wovuld we exterd Hus noton o auwak JCO?DLoa.ich spmz Con we
extend  bus in o mearinaft] woy in Genoral ?
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Dt L (D ke a {-opolnan'ca.l <pace. and (%) o sequence in X % is
ConvergenceSmjé. ‘{D C,On‘ezrae_ ko -xG.VL L; ‘FU( au ow Sd-s Uax i X ) 'HUC
exisk® NeN soth thad XU for ol neN.

Howeves ) Sequences need not have uru'q/ue, Limiks in amu'al g
ek X-{ab.c8 ord T=1g x, fa,by, fhck, b1}
Consder +h Coratont Sauerce  Kasb:
B\1 our akove definthon, Yu Cmverags to any of ab.c-

In  what paces  ase Lmike unjq/&? When shoum‘ng urigueness of lieks in
Mefre  cpaces, we ordd really used ke hd that dhoe i a

S&Pefe}{rg open <ot

Dex- A tor\aolaaiw.l space X s called o Havedo® cpace i for any

; ffxnxz EX (%, %), thee o apen seys U, 2%, and Up,3dx,
Hausdor
Space sudh H'W.t U| N Y, = ¢

Obseyve JCW‘IT Meknie spacts @ HavsdorFE.

T Every Ainite Foinl: et in o Havedoer® ace X is closed.

(M)

Pook I cubftes Fo Show that singletons e Cloed (clowd s are
cosed vnder Fiite prions). lek wex. 12 xC X\{%}, thee o
clis"\oini neja\‘\wwk‘wods ON o x,,%x. Sirce v does not inkersed
ix¥, x cannot belorg b the clowe of ixol. R o result,
vsrg  Theo 15, He clowe of ixY is ket ond £ is clowed.

O
o the converse te? No corsider R under the cpbinite topology -

The  condition that faite Foinl' X are Cloed & colled the T, axiom.
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T lek X ke o bpohgfcal Poce sakishying Hy T gwom ond ACX.
O Then X ¢ 0 Lt Fbini’ ol A exery nai%hbourhood ol «x

Cortains 'mFinil:e&g many poinks of A-

Poot  The backwerd direchpn is trivial -
for the forwsard diedion, soppose xE€A gl Some neighbounsod. |
of ¥ interede A of 5"“\21)3 oiaks. Yhen
U N (XN (UnANXD))
‘F\';i—kﬂv %0 ;.lasu\ and. Complement is ogen.
s & m.!‘a’hbourhoaa of 3 bod does not intersedd A, Hwe gi"a a
conkrodidion ond provig the  clam- O

_n'_w.o- 12 X g @ Hau.s&orf‘fsf’mae,, ',:hﬂ.n 6. SLQJJ@CL O-r' Poiﬂ.fs eﬂ X
(h19)  converges, i at ol b g vique  poidt in X.

Po lek x, be o syqoence in X that Conyerges to x. Let 4Fx
lef U,V be &isdoint (\aiﬁ\\bﬂurhooﬁs of x. % Qince U covdrains

all  but F{nil:e!a many x.. \ containe o finite. nomber  of (X -
Then L}La ot o lmit Point of ixal (o2 @ gab) bg Theo 1418,
SO (Xn) cannet converge ko Y-

Lecture 9-05/02/21 (Conkinvpus Mo.?s

The. a) Ary  simply ofdufed sek uvnder the order topology ic & Havedorf?
(1.20) space.

B The prodret of hwoo Havsdodf spaces is o Hausdodf spece-
) K suespace of a Hauvdoft <ol (s g Havdod? Space .

The lmo@s are all s%rmdl\l-ﬁwwa vsing the, definition
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