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Defn : A n-diwl manifld X is a 2™ countable Hewsdorf? spece st VxeX,

3 ofM x el aM,A a Wwomeo pr : ﬂl" — LL .
b Tyeicauy el X an n-wanifold sud wrle X“,
Ex: O R = pemanihld

O IK' = medne space => R" = Haws
@ er. l«.as \oq.%iS 3 (a.,L.) X o % (Qu‘ LM) I a,;,L; c R § =S Zwé C,,u,“-\-a_\.,le

& fo-f\ln dake W= R"
® " 2 Xem““l le—l} n-manifold

" S‘u\o?(aa,ce og H’au,s => S l—la.u.,g

—

S
® S

n p\ l as:sS ‘-r
@ m C—Obbﬂfl'a.\a\& => S = cauw‘l’aL[C (S\i:;\u"-k‘»ln37>

' H\ Z (-X'I"') xMt>€Sw |1X1' >O§

—_:,i = 2 (x'r"a XMI)GSW Iix{ ';O-i

Mo‘(’e H): cover S“. eTS J(,c.a.{: H,: e [Rm
Define CP;!: B, () D H: L}’

3

QPii is cks wcl is b ‘e,c'l'l'ue, onto :4.3 wagy €.
E,(l\) = C-r'l; ) E? = Haws => QR;Z = L—emeo
=> CP? |t>°(t\ - B M — Hii is a homeo.



® fP'= S/~ , X~y ff x=z2y
Write quiy class of X as (XJ
‘_(: S s RP" s ZO{,W, Since gr;‘(gcmh WL -U =open
closed " g7 (3()) = C L-C = closed
9" () = 2 phs = <pt
P+ bllow fow HWY Exe-B.
Considec P+ R™ — HF
Define i * BT —> q(H) = open , K= qe A
s bijeckive ~cts.
B2 e open = hi¥ = open
=> set-dheocetic iw. is <tbs.
=> A = lomeo.
Since dhe W cover 57, dee i(HF) cover  [RIP”.

Lemma.® ‘X“= w- wmandld ) Ym'—' m-manifeld => X" Ym = (wem) = mani fald

Prook: O Prod. of Haws = Haws =2 X=\U = Hous
® Basis o# XxY is BixBi whee Bi,B{ < beswoele b XY g
So X,Y Uave countable Lases ; XY hLas countelle basis.
@ Fix (x,y)é XY 3 opoums Xéu, ye\/ amd  oweos
PR o U, ¥R —aV = P R — UxV leoreo [

Ex: T“—_- S‘*A...‘LSI = u-'c.opie,s a{: S‘ = wn- w.aw'.UA,

kS

T = Tocws

Defn: A (- mawold s 2 curve.



F’ag:l': E‘\la‘\/ Covwn ec)reé l‘v».aM{fo I.CJ Xy ]M)wu-,o 4'0 e,t'MA.Br [R or 3‘.

Ex'- O Fa.'e eo;ﬂ.—l' : : = m U R/’V
= I.Doa.“y \I‘OMc {s m) 2.‘,"6 wm+ﬂ'OL€J lau,é Vbo+ HCUA-S.

@ C"ZJ S‘-l;cl)x ([R) J;Sc>= [oco.l(y I/uow\-eo ']'0 'E ) H'GM-SJ Lw‘{; W"' 2:6& CAu.w'j‘

De-Fn'- ,Au. ewLe,JJeJ W'wmiﬁlcl 1S a $uL5rm.ce X ¢ HZ” st ’c/x&X
3 open xeW ¢ X and 2 lhowmeo CID: R" — W.

Thm : X = panifold ncf X = eMLoJAeJ w\a.u.iﬁo\a.

Proof (4=3 X emLeclcleA = X= Haws =+ ZW& countable =) X'-" wmanifold .

(=$) Wil re?uire woc K,

3 a coun'l‘o»uc ‘# og olams LL; ¢ X si

Lemma’
O 3 heowess CP,-: ﬂ?f — u:,
® X=\; ¢ (3.0)
PC‘oo‘p" \/X HXCUxSX op ev w/ cpx..m" — Ux lomeo =+ ?x(°\=x

E La.SiS e[em\o,..-l- X € Bx < ch (Ko(')) =oPe.V'-
1™ et = countalle # of Ryl cover X
=) CDU'“""’-L\G #H# of bu (2@('\) coverc X

Proof * (M= opb mafold => M= emb maifold )

A\oo\J& L&\M\Ma + Cr‘é =2 g U|, -, U” S£
CD ﬁD{-‘ nzn —_— ui lﬂ.ow

@ l'01'(‘2('\) cover M.



Nosmal + ur‘ysolm = 3 /0,"- K — 0 st
© /D;(‘P&(B(_l)))ei
® /o;(H\qQ-(Bm))so

Debn ¥ M- l’&“;ﬂ

A (%) = g(f;(x),/”*“)'cﬂ'ﬂ("ﬂ , xely

o R else

By Pasteing Lomme, i is cbs.

Debe : = R™NY 4pix = (L (0, ) |
Nebe, ¥ 15 chs.

T (X)) P = BX-Ry) Y

st g =l sice B(BM) cover.

If pipn# 1 =2 ¥ily) # A

= A= F ).

Foing = x=y

Se ¥ s injective

= ¥ A > YN 5 by L:)' fom M=cpt 4 “P (M = Hows
= %P s homes oy P (M)

=7 M= oml. manifold.

Paro.c °w!€uul- Szzo,ces

Debn:

X = Space , tUale = opon covec of X
© U ts bocally fite W xeX 3 oo xell o
W meebs only Fiuitely wany Ua's .
® A refinemact of Weliis an opn cover Vpiz of X
st VR Fst v/ Vel




Defw -

l”o.(ninq :
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Ex:

Fact:

Lemma.:

Proof':

\Ma,minq :
)

‘)( =S(;a.c,c is ()ara,c,omrgg{' i:"'{Z i"' is  Haws and @Uet‘y o,mm covec au:lw"l's

o locally fiude refiement.

Come  sowcces do pot requite parecompact spaces o be Hewrs docfiE.
X = ept , Haus => X = pacacot.

Every mebic space is pacacph

B 55 parecompact

S‘os‘e, Ua Us = "

Note R = Un B, ()

Heme - Borel => m = clo'E

= Va, 3 W, Ue dhef cover Rulw)

Vi, = Wi o (XS Bofe) ) ; these cover B0 N Bofe-1)

Note Vi e Wi => U ) Vi, are o cefinement

Us Vi cover B~ BG) => Un U, Vi cover X

Spse xe R" => x ¢ BM) L some w.

B only wmeets U,:;, Uo\- \/;:n = finde # of opeus .

= PV T = lecally foite. o

&,u.o-l'ie,n'('s o-g ‘)afa,cfé # ‘)a.ra,c,P'é;.
S Foc szam\ol,e.’ de Lot ‘ao'm‘l'.



\Mwm.in:, : X, Y = 'Oa.ra.c.f)-l: % X" Y = Fa.ra.c.r)'ll:

o R w besis %‘.”“/E)} = Vlbfma.l)
(R, 3te0i)x (R, 30ab)]) # yormal = pacacet.

Thwm - X = eara.cfj'[: => X= normal

Wacning MQWMI %> Parac«:w‘oac}
J

Pro‘P: A < X = {Ja'fa.c.]o‘é' W/ A =GLOS¢A =2 A = ()a.ra,c,'a‘&

Waring A€ K =pocacpt K> A= pocacys



