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Smoothmanids
motivation M spaceof configurations of a physicalsystem e.g Anglepoiselampparticle movingon52 want to solvean ODEthere diet equationofmotionspacetime generalrelativitywant tobe able to do calculus on M differentiate integratefunctions

what are smoothfunctions whichobjects canbe integrated over M
whatkindofobjectis df
def Let1Mbe a topological n manifold A coordinate chart for M
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is an open subset U C M and a homeomorphism 9 U HU CIR
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IieEEP apes ceacuanup icepcuanup is C

Rn open open
recallthat I b R is smooth on C if ithasPaditivative ofall
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The defnition of a manifold

Tue atlases Ua G 4,4 on M are ibk if theirunion isanatlas
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A e on M is an equivalenceclass ofatlases

def An n dimensional smooth manifold is a topological n men bCd with
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fi M IR is a smoothfunct if V 02,92 cordchart
fOEI oftheatlas

IR 392ND U2 R
is a smooth feet of n variables

n
m

Note on an overlap UanUp fog is smooth

at eacx
ft to9J is smooth at qc Varus

7 7 Cfoei ca.gs
transitionnap112 Rn



continuous

Armap F M N of manifolds is asmoothnap

ifeahkemaydu.HUied chartof M and

4
4 cha tof N

the function 4 of oeI GCUan F Cvn IR

is a Nato Cx FR
M F N

Vi

aon

Remer it is enough to dede I for one atlas it is then automatically true in
anycompatibleatlas since 4,4J
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is a smooth map with smooth inverse


