
e g matrix Lie groups Glen R SLG R Oca Ulu Spla

identify them with subsets in 112m and matrix product smirch
mapsin IRM

Fat Ado Iwasawa Every connected lie group can be almost

embedded into GL n 112 for some n

eg such maps between
lie groups

Fix g e G g G G multiplication by g onthelf

fix g EG Lg G G x g x
g

F G G smoothmap between ntds t group homomorphism

such F is called a Liegmphimomurphis

Ruf Lie group homomorphism opens a door transferringfromgeo toalg
local determining theorem later

c(g) \cdot x = gxg^{-1}



reduction from a lie group action

Group action G IM means an assignment 0 G Diffyn

sit It g he G Ochog ah rig

In particular if G is a lie group
we also require Gx M M by

g m Ag m or simply g m

is a smash map

eg IRAN IRM 103 de IA I TU Diff IRAN

mictiplyby d

d Xi Xna G Axl Anti is a smoochmay

e
g

S I Santi Onetides I a e Diff Santi

x'it tXzntz i GLO z Anti EE Etna
Zi XitXitnfi

aft ten I



Ideally group action GIM enables to split M into the

following structure

M U
G orbit space if x p

X EM

In otherwords M splits into many copies of G

Goode
g T A G k Q On z zu etiolz etionen

angular
momentum

G F T M 0
iz l zu of polarcoordinate coordinate

S

Bad e.g s as
s x 1 5

Some degeneration occurs at both northpole and

south pole



GAM is called free if U xe M the stabilizerof x satisfies

Gx Ige GI g x x se

Good rig
Bad e

g for morehpole south pole

Fat Milnor For any lie group G there exists a contractible space

EG s t GT EG is free

1J Gas then EG I z z eat all but finite o

E 12512 1
contractible

Starting from Ga M not nec free one can cook up a new

mfd X st G X X free and moneimportantlymex

X M X EG and g M X
g m g x

diagonal action
This is called Borel unstruction



This For GAM where G is a apt lie group and action is

free then MG quotient manifold with equ relation

x y tf y g x for
some g f G t modulo the

orbit spaceis a mfd of dimME dim M dim G

eg Rn Koy Erp says Kap My KIR

GAM is called transitive if there is only one orbitspace

Thy If Gam is transalpine where G is
a apt be group then

M GY
I GG

any XEM

Such M is called a homogenonousspa Eteria

why notation GG makes sense



eg from Exe Ola SAE ELLn AAT ATA AI orthogonal matrix

is a cpt lie group of dim MEI
Consider

Giri K n f k dim linear subspacesof IR
Grassmann ian

over IR

Oln acts on GreCK n transitively

For Rtx103 E Graz ka Oca
no
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4 0 and Xt Olk and We Oln K

Therefore O a
mkay Olk x Ola K

Tea Rink above imply Grielkin Okk xoca k
which is a manifold of dim ME icky than

f 2k tank K n K

In particular when K l Grell n kph flings
in kn

Rat Over A argument above works and

Gre kn
mfd ofdime Kent

UCK x ULn K

In particular Grell n tap t aggings
in

any


