
 

Recall o F G H lie grouphomomorphism Fury FH FH KryeG 7g

subgroupHalo iscallednormal if CgHtt H Ageb l CgkkghgY

Thm Every lie group homomorphismhasconstantrank

Proof use isomorphismpropertyandchainrule HW

basicpropertiesof liegroups

Proposition let60betheidentitycomponentof6 theconnectedcomponentcontainingthe
identity Then60is a tiegroup dim6Edim6 and6 is anormalsubgroupof6

Proof HW

Def letye6 6 liegroup thentheleft
andrighttranslationsLgRg b baredefined

as LgCH gh Rg1h1 Hg
Proposition LgandRgare diffeomorph us

Proof smoothas compositionof smoothmaps LguRgasmoothinverses 0

In somelaterclass o 0 n So I n Ulul Sulu as liegroups
representationtheory representation liegrouphomomorphismb 644
eg 4th solution to a translation or

rotationinvarianteg
4esomevectorspace Ialso functionspaces Hilbertspaces
41121 Re6 is adifferentsolution

41121 171127411 important research topic
in

representation



5 VectorFields andDifferentialForms

51VectorFields
mmmm

Iff
toeachpen

Def let Mbea smoothmanifold thenthetangentbundleisdef as

TM p.fmTpM Ipul PEM veTpm
Isdisjointunion nTpM fibers

Note a projection x TM sM rlp.nl p basepoint basepoints
E p calledfiber

simple case TIR ahhTak E a x IR 1121112

butusually no canonical identificationofdifferentTpM's

Proposition let Mbea smooth nmanifold thenTM has anaturaltopologyandsmooth
structure thatmakeitinto a 2u dim smoothmanifoldFurthermoretheprojection
it is smooth

Proofidea takechart Une peu TpmTapMEIR

def I Ul IR ftp.v lce1plidTpH ecelulxlR
FR

smoothness of transitionmapscanbe checked 0



Def Asmoothvectorfield is a smoothmap X M sTM s t XCplEtpMApeM

i.e to X idm

note a X is a calledsectionofthemap Tc TM M

Ex a zerosection Xlpk Qpm not a constantmap Otpµcanvaryfordifferentp

openAcIR TpU E IR def vectorfields p ei ei i thcanonicalbasis
vectorof112

u basis of TpU HpeU

anyvector field canbewrittenas X p Eifilm Ip fi smooth

M Itil o X I Eady i r FAT
X FE IF

calledorthonormalframe since X Ip andX Ipl orthonormalHpeM asvectorsinTRY
check

F M N a diffeomorphism X M TM avectorfield

we def push forward X N TN F Xfql DEyaH call
w

F X is a newvectorfield TpMTpN

Choosingchart IU yl wecanwritelocallyXlpl X fploffIp
smoothcomponentfats


