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Recall path connectedmeans contpath y connects xandy VI y

note apathcoun come

foropensubsetsof1127pathcoin com

examplefor X thatis combutnotpathcom topologistssinecure lx.si l xelo D
u laod

m nopathfrom0 torestof care

amaximalconnectedsubsetof X iscalled connectedcomponentof X O

someresults Ic IR connected I intervalorpoint

f X Y cont X connected fat connected

ftHnotcom s f Va f11 openandclosedand10 tftxt samefor f IV bycont
contradiction

f X IR cont Xcom isuppose F aibeX s t flak04lb
3 F c eX s t fCc 0 Xcom fix com fix interval



2 Manifolds DefinitionandExamples

2 7Topological Manifoldsnvm

manifold lookslocally like112

Def A topologicalmanifold M ofdimension u is aHausdorffandsecond countable

topologicalspace s t everypointinMhas a neighborhoodhomeomorphicto an

openset in IR

Kpc M F openHcM peaandopen KIR andhomeomorphism y U sV

note equivalently couldusehomeomorphic to someopenballin112 or evenunitballinIRY
Why let y UsV asabove s f r O s t Brkelp1 COIN

3 use 6 6 fBrkelp Brhelp

initballbyrescaling

thedimensionof amanifold is a topological invariant an n dinmanifoldis never
homeomorphicto au m divemanifold for m F n

Def Apair Nice withUCMopen homeomorphism 6 U V foropen f celal412
is called coordinate chart Also wecall

U a local coordinatemap
I n

le p x Ipl X pl localcoordinates

g Ks U a coordinatesystem



Examples anyopensubsetof IR is atop nmanifold

n sphereS Cx x KIR xp I
Hausdorffandsecondcountableclear

note Hausdorffandsecondcountabilitygenerallytransfertosubsetswithsubspacetop
chartse.g usestereographicprojections

at S I IR y'Tx x t 1 x x
northpole

6 S l to a ID SIR y Ix x t Ix x I
Southpole

O

x i amxd
x

y arebothhomeomorphisms andtheirdomains cover S

S istop u manifold

Thur let Me Mabetopmanifoldsofdin n un ThenMex xMnis atop
manifoldofdim hat tune

Proof Hausdorffandsecondcountablefollowsdirectlyforproducttopology
locally like112 foreachlp put cMix xMvchoosecorrespondingcharts Uiki

y x xq h x xthe IR t K ishomeomorphismontoitsimage 0
Ex n tows IT S x xs


