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recall peU fCplEV
charts h y 1441st fluteV

then fM s N issmoothinpen if 4ofoce is smoothatcelp in theusualsense
i.e asfat fromanopensetin IR to anopensetin IR

Standardresults

Proposition f smooth f continuous

Proof Notationasindef then flu 4 Yofoie 4 U s V iscont as compositionof
contfats s f contbyHW2Problem1 0

Standardstatementswithstraightforwardproof

Proposition fi M Ni smooth 3 f M sNx xNy ftpl If Ipl fulp smooth

f M NandGNsp
smooth got M sp Igof Ipl gHpd

smooth

f g MSIR X M 112
smooth ft g tf andcf.gs smoothin

fig M IR afig11 441ylxD
fingik

Classificationof smoothmanifolds

Def letMNbesmoothmanifolds Ahomeomorphism f M NS.t f andf aresmooth is
called a diffeomorphism Mand N arecalleddiffeomorphic MaN1 if thereexists a
diffeomorphism f M sN



note oM M use id

Me N Nam bydef
Ma N lwithdiffeomorphism f N P withdiffeomg M P fusingfog1
equivalenceclassofdiffeomorphicmanifolds
classificationof 3 manifolds is a currentresearchdirection

ex any compactconnected 1manifold is diffeomorphic to S

Ex B x EIR 1111cB R withstandardsmoothstructure
take f IR B fat smooth

inverse f B IR f lyI smooth

B diffeomorphicto112

Homeomorphism invarianceofdimrequiresanadvancedproofbutdiffeomorphisminvarianceiseasier
let f M Nbe a diffeomorphism Yofoci celal 14h is adiffeomorphism in n

9pm car

Diffeomorphisminvariantproperties are a centralresearchsubject

2 4Partitionsof Unity
mmmm

tool to gluetogether localsmoothobjectsintoglobalones

Def let her ER

asmoothfat h IR IR with hIH bthenI I r exc r iscalledcutoff fat
O X 7k



asmoothfat H IR IR withHH
between To Br lollBrlo
O ou R lBrdo

iscalled smooth bumpfat

Suchfats exist
e X O

e.g def f TE IR ft xI o e o
fromAnalysis weknowthat f is smooth

Then hH ft is a smoothcutofffat HIH h111111 a smoothbumpfatf Ir x tff x r I

n hIH

s
r rz

Notehecall supp f xeM flit to supportof f

next gheingtogetherformanifolds

Def let X Yet beanopencoverof amanifoldMWecall YaM IRcont smooth1 a a

smooth partitionofunitysubordinateto X if
OeWH e l taEA XEN

spp4 c Xi HaeA
supply a locallyfinite eachx cMhasneighborhood Uthatintersectsfinitelymanysupply's

WH 1 the M

Thm For a smoothmanifoldM andanyopencover E taken thereexistsa smooth

partitionofunitysubordinateto X
WeskiptheproofandrefertoHWforapplications


