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Todo.a'. SuLSFMCS' ’))r‘oduds, c}isd'oin’\ unions
Ow\d» C%ud'\'l'e,n'\'s.

DCQihiTlén (Su\osPaLc +o)>oloata>
G\Vev\. Q,‘l'oFoloaico.l SPO-CC (X)’t) ond-

Sec X we define the Su\osPo\ce "'oFo\o(f}j
on S l’)a C‘C«Clar'wa ne S open &

’lLsVnS 'por Some Vﬁ’t.

EXo.m?\e Consider (X\"C} = (\R|Tu5u.n.\>
ind S=(04]). Then U= (03] is
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/Pr‘oPer'h'es C‘I\QTO.C‘tCY‘l"Z'\Y\s ‘H\e, SU.'OSFO-CG 1_0?0‘053:

Let (X T) be o fop. spece and Py 5 X.
let T, Le *the subspace ¥0Fo\083 on O .
Then T, s Charadterized. by The followaing
properties
® ¢ £ (%) — (,T,) is onbineus,
+hen .Cls; (5,Ts) — (v, %) is oo s -

@ The mdusion ;ZS" S X is a +_<_>E\oa{__c_c:\_

emkedél;\a . This means "“\a."l' :2.5 s a

‘l\ome,OynorPl\'\sm orito 'd‘s 'wmﬂe.

@ The S\LLDSFOLC "'oPo\caxj on O s Fhe

Sm\\es'\' +0Foloa3 on D ‘¥or wkic‘r\ the .lvsc\uS;an

‘\ S (ovx“ oW S -



@ The SU..LSFQ.CC _\'0?0\083 DV\S is ’“/\e,

un %ux. _bo?o\oaj on S For which, e Qo\\ow'w\\r)

hold.s

Univer Sa\ Fr OFCF\ j

® I‘p (\/’T>,> 1S o.\r\o'Hr\cv- +°?'5Fa'c'c’ 'Hrf.n
Y —>5 s cortinuous ifF iso £-Y =X
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T'n'ts means '“'m."\ Jrkc, SUJOSPO.CC {'oPo[oas on O
is '\'\‘\a l'hi_h-a-\ +°PO[083 (OV\ 5) w.r.t. the

.\ hc.\\l 5.\ o
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o For @ &@ note  thadt ;ls " S — iS(S)SS

.]5 5'”“?\5 ‘Hne, \6&“1(‘5 on 5 . TL\\S is CDV\*\-Y\MO&S

becose AET = L: (A} € TS Since
L (A)= ANS.
* Tor @ , ensider (\/,'lfy> omd. F1 Y — 5.
a\ 'c: (\/;T‘/B — (5"(,’5) (Ohh'muous

.(mF\ics isof; KY,T\/) ——-)(7(,'2?)

Corlinuous. (Lcmma- i. 25)

5) Now, assume thod 1o f s tontinuous and
note that

U:ercs‘% u= VNS for Somcvét
= Z; (V) for some VeT

Ths, §7(0) = (i08)" (V) € Ty

and. £ is wntinuous . 2



KK Ur\'\gouev\ess —co"ows Qrom '}L\c 'pouow'ms .

LG“ :ﬁs !pe, o.no’“nex "o‘)o\oazs on o) So'-hs-pai“‘j

s Lomverso) ‘OroFﬂr'* . Then
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3\\/65 .lS: (51%5) — &X,EB ) OOV\T\'NAm_S.

(‘since Reont. 2 igef it
But then this implies T, < %5 }Déj
M\n\ma\l-f& ot ts (5&@ > .

'T\rw,s) ’Cs is olso coarser (svm\ler)
Pran T, . Hence, we hove equalily

T.=Ts -
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GuncL hC\B ('H'\c, “'b‘)o‘ogj 8@7\3?5—\'60(. I)O B)
‘\5 Ca“ch ’H’\c Produ.c_\ +c> Po\oauj on X x y .
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Notation! T\-x D X )
(2g) >

(xq)\'—) L
Torad: = (o
?row,fi\.f\?\. Given (x;t"> and. (Y’TY)/
@ ’Hne, PFOCL‘LC—‘l— ‘l‘oPO\oaj on XXY 1S 'w!,
5W“e$+ +ol>o\oat3 on Xxy 'por WL'lGL\, EL_(;E‘:

Probc&\t'ovxs T(x ond TTy ore Conlinuous.
@ The Frodu.c'\' +0Po\08x3 on Xx\/ 'S the i %u.e,
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o e (8T:) — (% Ty)
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LA LAW
(y5) e (XxV, Tped) — (X, %)

ﬂyk X + %xof

(2,T2)

Exercise Lt (X"Cx> and. &\/, fy) be Tweo
+°F' spoces and. et § (X)"(;) — (Yl 'Cy>
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Reca.\\ P = !?)ro\‘)‘m (-ﬂ = * (1, 3) € XxY, :j:-p(’f-) %

and ﬂx\‘_\ : [ — X
(2 f@) > %

Novd) \&"' \P: ﬂ*\f‘ . ’B(‘j ?roPc\Fkﬁ® on P:,/

ﬂx 15 (onlimous . 50, Ue 'S Continuous

'oe,cmLse is e T’cs*r[c‘hbv\ of a Covd{mmw
'YUhc:l-ldv\,(@ on P2> .
Néx'\' Consider N N

Since. both, TT Y =id, and TV o Y={
@on’:'l 8‘vcs Vs

-\" X-—-%FCX{?/
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'De_-?\m’\fon (disbo'\n'\ wnion 'l'o‘Po\oas)
Given ‘}wo ‘}OF. Sraccs (X;)ts > and_ (Xz,tz ),

we define

X 11X = ) (x,0) e X; |

ston MFS

T"\is Spo-ce Comes \)Ut’H/\, inclw

Q.b‘. X, — Xiu X?.

x +— (%,b)
and e Jefine the disdd\n+ Lnton {'6?0\083
on XA _Ll- XZ L:j dec\ar;vs\j

_\ .
W< X_\.LLXZ open 4= ?L (W) is
OPen n X'b Lor 1=42.
TL\\S 1s 'l"f\& loxacs‘\' _ijPo\Oa:S on X_, ,.LJ- X?_ ‘por
which  4he ¥-b are Gvtipuous .
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Delfintion  Given +two sds X awkyl and a
\maP £ X = Y) we  Soy Sc X is -P- saturated
£ 5= £7(R(s).

'De:pnv;\'kl'o\/\ Lc‘* (X‘Tx> ond. (Y; TY) be

'}'Wo _l'oI)o\aal.C.n-l 5\90.666 . A EWJCQ\_\_/_ C VD_O“P_

T X=>Y s called o QUOTIENT MAP

iff
Ue Ty &= T (W) e Tk .
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apens of X 4o cpens oF .
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rmP '\%cc‘r [ é\'Hf\e.r Gn oFen or ao\osed ma.P )

dhen T 15 @ %quﬁ'en‘) map -

{1 \ X = [o,l] u[Z,B] 65 o Subspace oi‘(lR,ﬁ.sUA)
¥- o) :
M % — Y
r ik XE (o,1)
X2 ) o p e (23)
This s Surk']cch'vt,’ Conhinuous ond cloced ) h

However, TT 1s nst an epen map:

encl

o %\Lo’“ ent map-
EO'I'} 1S oPem on X ond. TV ([0,|]> = [O,l]
s r_\gj open on Y. Remem ber, we are
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D‘/Q\ﬁ\’\\bn (%u,o'h'ev\'* '\'oPoloan)

Lf;\' (Xlt*s \oc (% +O‘F- S[30~667 Ya _Sfj' and.
T X— 7 o ff),ur')gcT\Ve» map - We define
WU CY oFﬂn

o -\-0‘)0\083 on y ]D:j dec\arinj
R ('u-) 1S oPem n X

(‘\3 ’“\\S 1S the \,arffS‘* ‘l'oPo\QSS on \/ YmK{y\a
™ C,on')(\'nu.ou_s .
(4‘3 \\J( [E3 ‘“\c uv\ic_kwe- _\—OPO\QCCJS ov\y mo-\('ma
N o qowo‘\'l'cv\‘\ mop -

Tlhis +°P°‘°33) 'tqowy}) 1s colled. +he
q“uo'\'\é,n’) + oPc|08t3 Cje_'\-e,rmtf'\ci 190 TT.

% T\'\C moz')or\'\'& o—p exmmP‘CS Come —pmm
Fhe following.



° (X)BCB o +°P S?aLG and. Y: a})ad\'\\év\
O*\? X 'ln"o C)iSAd\h"‘ SU.LSPO.L&S \x/\nose nion 1S X-

> __3 eg“u.'\vw\e_hce. rc\cdiovx N on X s

Y: X/N ands We consider

m X — X/~

2 +— ]
X =Y

'(‘\OY‘ m

’X,N?C‘ onX

o Tnfact, any quahiend map
can be viewed. as o wap of the
M. X — X/ by SeH'ma
1= @) =TT(x") . Thatis, Fhe equivalence
classes are Fhe Fibers of T

* The Wi ver Sou\ PV‘OF:,Y‘*J c‘f\ara.c'\'e,ﬁz'lvxj
the qouo’\'\é.vf\ '\'o Po\oa‘s is the "po“.o w'mj ]
Vi ‘F: \/ - 2
G\ en ) T %u:iP
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