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Deg:'- x=5(a.,ce [ oomPa_c,"' Zf ea.c.‘a c,oue_c:{‘iow ud o# 0{w$ S“LL:
X"UoLUu,Jg We. -, Uae 5t X= Ui Ua;

- E\)ery ofw cover  adwits Q‘«iét subecouer.

)

'Degv\" X = Se?um-ha”y c,omloo.c;{' ff VYV Xa , 3 Su‘neﬁ Xw, —> X

TL\QOFGV": X = CP{, * I# cowa"'c..la(g =5 X = Sei, Ccm,)a,c"‘ (C—_-' |¢ X= lM-e,"*m'c s'ao_c,e,)

?roo]c: S(’SC the Xu do ﬁ have a covwerﬁm-l' Sulasa%ueu.c.e_.

3 \/. >~°Vm,..- opews st xe W =>4 >7p st Viéu.
onl}/ -Q’:u"l'e(y many  Xn lie i some VU; foc i suff. la.raer‘
O T{ wot , Wen 3 a sud sez Heat converges + x.

= ¥xeX, J Uxax open st Ux N Dnxn s finite .
X= Uy U = T Un, ., Wy st X= O Ui
Since each Uy, contains only fiattely may Xu in dhe Seguence
= J fuite # of Xus5 =c&. I3

T : (Heiﬂﬂ'gofcd Any Su\,s‘oa.c.e_ XC- R" i clo{: e 4 s closed
a/wA loou,wcl,ecl

Lerma. - X = c‘yE ,
= NCu + &,

Cad, > Cot-h > Cun. Do L/ Cu=closed + won -e,vn'o"l:)/




?roop‘

Ex:

Weaming :

Tl,,,eorewl :

'Proog :

SPSC [\d(d— = ¢ ) Mnem u«x‘ X ‘Cx vae, X"' U,g U

= d W, U st X= Ul
No“l'e, u,oc c ucu-l. SO 'PDf ssme N¥20 u'\' = X .

)
=> Cp=¢ =&

)

@ @ [\ C - .
- y v Cu = co\,\fvlucd{'cé

X=c()'£ , C<sX closed => C s cré.

Spse. C = LDe €0 U

= Y= UgUs u(¥X~)

= 3 U Uk sk X= Ol o (X<
= C = cnus

X= c{)": ) ‘( c X C.F'E #’> l( c(,osecl
L X = Q K s _"l‘i closed
1< ’

[_au"’] is Com‘ja.cfl'

Sf’se' [a,\’j = DaVa

let S = 2 X € [q,)],,j‘ [A,Xj is covered by *‘:{m""el,y wmany Wa -{

No‘l'e S# ¢ and S 'S Lou.mele,cl Ly i
=9 3 veu\a L of S.



Claim: L €S.
L ste Lell =5 3 ¢vo st L-g,L.]clL

3 ﬁ\m"l'e U..’.._’ Un Haol cover [“-, L - g‘/'z.].

=> u, u.,___) Un cover [_a’\_]
Claim: L =1

© SPSe L# | ) let Leil =>Jec-0 st [L,L+a\°u.

3 ‘Fv\.il-c u-,.-.)Un -H,.o.-l-, covec Y_O.L‘].
=> U, W, Un cover (@, L+ €727

=> L ~%2.¢5 =) 2 g, =ve

Theorern®  TE X,Y = cpb, then X =Y = opt

Prook : ® ’{LCMQ() frx:X*Y — X is open
e, Px(0) =open VO XxY opon.
> 0= U UerV G U e X, Vae ¥ cpuns
pr(o\ = U, UWUs= opent.
® Spse XxV = UsOc | WLOG assuwe Ou= UuxVa.
Siace Y=cf% => 3 Wux Ve Hhal oer xtxV
Set U= i lyi. ool Wni= U Voo Ve e some s
= Ux v Vi covee WY awd are contamed in Usi ¥ Uiy
As x vacies, I WUx, ., Uxw ot cover X .
=> ux;_,i ’C\/x;,; cover X
Prook (=) X bowded => X € [L,LT" £ some Lrvo.

[-L;L—_!‘A iS c.ovnfa..c,‘l’ ow»cl X is c\oseé =5 X: cf'L'
L (s\'ace [—L,L_J“c R" closeAJ HW 13



(=%) X = D X0Belo) => F e st X= XnBed =X bdd.

8‘05‘(_ )(émh iS a ,Q;w'(' 'o'é o‘F X
o> eso BOONY 26 = =B AX *

Sb Cn>Cuii P-- = nested saq(. of c,l.OSGA> wﬂ-ew'l:y w X
= $#+ NaCn=Xa(l, Bl = Xab)=>xeX
=> X has all ds linct pbs => X= closed. 3

H aws doc £€ ngc&S
1

De.«n" A ~|-of) sea.ce X is Ha,u.ScLor“(:‘p hﬂ ﬁu each x,YeX w/ X-&f,

3 orm& UJ\/ st xc'l)t,)/e\/) a4 LLK)'\/=¢

Ex : © X= teiv. -l-o\o =S ot Hw‘.;éor#

® K= jpekic space = Haus doff

L oy,ye X, L=d0,y) B2 R, (M2) =P
® X= B w/ opans = R~>3%, ., %,

Any oo nem-enply opens will have wen-empby iatersechiown.
@ Fat ok, BLR/~ = " = Uawsdeckl,

Lemma '’ X= Haws iff A = Z("a*)e Y*X} e X~ X s closed .

Proof : =) X = Haws => ¥ xoy, 3 Wy Vi st xeUay, yeliy | Uey NVey =
Way = Uy xVhy € Xx X
Wiy A =2 pud UL, W, = X2 X~ A =7 A= closed
(¢=): A=closed => Y x=y I lase oo WXV & X X=A W/ () UV,
Note, WOV =2 snce UV NA =P Ase xell, yelU => X Haws I
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Lemma X = Haus Xn € X st Xy — ¥

\ Xh—ay => X:y_

D)

Peoof : 3 opens X € Ux,7€u7 s Us aly =&
fn =% = IN s X €U VT N
=> Xn¢Uy & n> N
=3 X '—/’7

?r‘of . X ) Y = Hews

O xe¥% => XV = clogsed (5o x=T)
@ AEX Su\aspace => A Hausdoff
@ XYY = Hau.s

Warving Quotient of Hhaws doc € Space wmay ot be Hausdaeff.
J

Proot: ® Vy#-x, D Wy =opar st x &l

=y x = ﬂr (X~ Uy) = closed

® Xy €A o x=y = 3 U, by ¢ X open w/ UxnlU, =2
= (ANl)n (Anuy) =&
= A Haus.

@D (xe,y.) € XY | CapYe X sk (x,pe) = (x,y0)
Spre. %o+ x, = T U, U <X open v/ Wi€U | U AU, =
= x¥ allxy = (Uenw) <Y = b,
= XxY = Haus.



Lemma® X‘: H—a.us) AQ X c'd, subslm,cc => A closed.

Proof Fix xé€ X\A

Vo.GA) 3 'u,.) Vo st WanVv,=¢
A=UpAtUa =5 J Ua, . Ue st A= Ui, AN
=y V= il Vo sehishes xel, AaV =&
= X+ Limd ot £ A

= A containy ol d Lin. pts

= A= closed.



