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Thin let X t besecond countableTheneveryopencoverof Xhas a countable
subcover Lindelof space

Proof Idea we indexsomesetsoftheopencoverbybasiselements s t westillhavea
subcoverB countablebasis

th someopencover

By BE B B cV forsome Vell O O

for each BEBwchooseoneVBE lb s t B cVB
the VB BeBa iscountable does it still cover X

pick some ye X toshow yeVBforsomeVBCUc
thereis Velb yEV lbopencoverI
thereis Be8 YeBoV Bbasis

BeBu 3 YEBCVBforsomeVBEUc theopencover 0

next subspacesandproducts

Def t.tl top space Sc X Thenthe subspacetopologyon 5 is

Ts Ucs U Vrs forsomeVET

Ex naturaltop on a circle
Cartesianproduct
to

Def let X 41 Xa41 betopspacesTheproducttopology on X xxx Heisthe

top generatedby A X xUu U c ti i I KJ thecorrespondingtopspaceiscalled



productspace

Def Tci Xx xXk Xi T Ix xx Xi is called i th canonicalprojection

note e ti's are continuous Mi tkil X X xAi x x Xv

f Y X x xXvcont fi ri of Y s X 1componentfats cont

I compositionofcontfct.si bydef

next compactness finitenessconclusions oninfinitesets

Def Atop space IX t is compact if everyopencoverof X has a finitesubcover

note compactsubset means it is compactin subspacetopology

recallmainresultsfromAnalysis

If lX T compact theneverycontinuous f X IR assumesitsmaximumandminimum

HeineBorel Xa IR compact X closedandbounded

f X Y cont X compact FIX compact

f M Me Mi d and Muda metricspaces CcM compactThen

f eout flu uniformlycont

note X secondcountableHausdorfformetricspace

X compact everysequenceinXhas a convergent subsequencewithlimitinX
f sequentialcompactness



next path connectedness

Def Atop space X t is connected if theonlysubsetsof X that arebothopenand
closed an Xand 0

note Kt disconnected FU V nonemptydisjointandopen s t X UuV

I UopenandclosedUtX Ut U openandclosed sUuU X

U Vopenandclosedandneither 0 nor X

Ex Q1 u 231withsubspacetopology I
B f Il n Homu ta311 10 I isopenbutalsoclosed 3disconnected
in
l tEl

note for ScX theboundaryof S isdefas OS peX allneighborhoodsofphave
atleastonepointin Sandonenotin S

S bothopenandclosed s 05 0

Def Atop space X It ispath connected if theyeX F cont y all Xwith

plot x y111 y l j path

note apathcoun com

proof V

pathhastocrossboundarybutsetsthat arebothopenandclosedhavenoboundary

foropensubsetsof1127pathcoin com


