
25 November Zero



theorem Cran Neumann for EL , Leming G lie gp ,

Lie CGI -9 -
Cartan) G real Lie gp , HCG if X.ye of , then fort small
closed subgroup ⇒ It is a real
Lie group . exptx ) exp I -- expftcxtt) -10A'll

,

Rd False for complex lie gps .
ahem ¥ @CE) is bold in a

lemmai let a- be a lie gp , nbd of @ .

Lie#=D ,
tea abstract Pf of theorem

sibgp , dye of substage . let ÷Te God Subhan
exp : Uo →Ve be at ditto

-that satisfies #) . let

and assume

*) exp (von g) = Venti .
G ? - f XE G : exp c-Hitter}
To show :i¥÷÷÷÷÷÷f÷÷÷÷:÷÷÷.let x.Teg → lemmas

(expel) exp HE fexpftcxty) + oft) ))!
could find he went but

wet expcu.nu) -
= exp@ text) t @ Gt3 ) . So F a sequence (hulnz.CH

Replace t by they suck that here -2 e
.

and{Wo c ly s.h.hr#expCWo ) .(exp#A) exp#y)J= expftlxetlttn off))

tiny, fexp TEX) exp ⇐T))
"
= let y

'

be a complementary
-

Eti Casad) subspace of k , 9=1-04
'

-

= exp f-GtT))⇒XtT§In the previous lecture wesaw

because it is cloned - exp ? No × No
'

→ Ae
④We show now that (x , X

'

I↳ expgfxlexpy.CH)
exp (von le)# vent . is a diffeomorphism .

By obviously ⇒ the) c H ,
his-2 e

exp (Uo n y) E Vent ,
so so he C- Ae for large kn

tf # d-d not hold it Uoc 9 , ⇒ for large k=

andfree G such that has exp (xn) expand
= 13

, I



where 4k€ Noah
,
XIE No' old . Since her→e my XI with

i ) had exp Cwo) and the potatoes so far .

Xue Nao Wo ⇒ Xnd⑦ let her = IR Xie E PCL
'

) -
ii) XaEN

.
c Wo ⇒ expcxk) EH since Pai ) is contact ,

÷÷::i:.::¥¥. misa:::# smarm. .
Putting all of this together,

let x'e L - Rx ! Then

we got Xu
'

'¥¥÷*±÷f÷÷÷÷i÷÷÷÷:÷÷÷÷÷i
"

H X
'
- maxillae

,

that is RED orE) is a continuous

homomorphism te? G→ GL (nie)

II. Mexia - X
'
.

A remy is

But then a home of→ genial .

expx
'
= lying exp Chiaki ) = Fast Cseen) Any up . of

= nhjmycexpfXID.me µ,
G induces by other .

- a Lie alfebrw up r .

in ¥1 den : of → Jeanie)
Halideis ihyossible since Fait let Vo k

"

be a

X'E LE PEL
' )
-

IMT subspace . Then v is

Pause TCG)- invariant ⇐ it is

Adjoint representations deacon - invariant .
- we denote the the
G Lie group , D= Lie CGI . stab

. of V in alcniel

A- op-Eds over and Gv its lie algebra .

ft 8



We can find coordinates in a ) The Adjoint representation
kN in such a way that of G is

the affI-IEIJRGLG.se) Ad : G → GLAD
g i-7 decoy

fr a { } - ofllthkl ④ The adjoint representation

tf StG , consider g
.

.
@→ q

B D is

cgchkghg
'

. Ginnie context
aid : of→ gley)

of the Haar@ ga) - g' leg)
and# dead .

cgce) - e , g. car gn ⇒
Remake By naturally of¥i÷¥÷÷÷:÷÷÷÷.commutes

,
that is AXED Proof Since G-GL G.RI ⇒

expg .Adfg) = ago expg ⇒ decay = Cg Da

⑦ but also Preposition tf G is a
aid

exp.FFF
' YuenFF Eggman .

EXPGLCOD ad Cy) = Exit) -
G - y GL lol ) DefinitionAd
-

let I be a Lie

commutes
,
that is algebra . The adjoint

expayg.jo ad = Ado exp, . representation of of is
ad ? Of→ orca )

Proposition tf G is a closed x -said64
,

subgroup of GLChor) , then where ad CY) : - Exit .
Ad (g)Cx)=gXg

'

-

for all GEG , Xe og .
PFIPMosihon-B.ee#

it
and G) = cx.ydaot-des.de

✓

42



slop-p-sy-proof.NET we need to consider the

ad CY) - CodeAd ) G) = left invariant n
- f . associated

= #↳ Adcexpttx))
to an element in of

convention if 2-EM
,

= daff ,→(decexp#3)CY) E- erect CGH mMEe=Z .

=L! If
⇐jexpctxfexp ST)

Materiality of exp

AdCexpgLtxIJ-expencgg@dCtxD_dftftodzfs.oexpltxecxpcsyexpttx) = eaoettx)

tmatiix exponential
If G B linear decoy -_Cg If ye of
⇒ ad =dactxcyj.eada-qyy-dffltaoexpGXIYexp.CH)= -

= XT - y×
.

- t t t aid + Ear Ky)÷÷÷÷÷÷÷÷÷÷÷¥÷i÷÷.is:¥÷÷¥¥¥|=@gfI@e⇒=) *) -deff . Lg) (Ad Chie)) =

- deffohg) Cz) . =dfsf⇐o(f. Lg) (hexp Cst) ti
' ) -

C ) s↳ exp GZ) goes through
e at-sea user by vectorZ .

- dats
⇒

ffghexpcs.DK
' ) .

* ) at gexptx) From *
E-gexpctxfkdeff.LgapaxftdaokxI-dzlfoAdlexp.at#G)

⑨ he expftx)
→ das! hgexpctxskexplsZD-datfeoddsfs.offgexptxlexpsylexpt.IT
← dsdls⇒ ffgexpftx) exp 62-2)1/5

.

46



EI
. If Fair) is ohtt . ⇒ =[X,YTg Cf ) ⇒

£h→tQH=dz↳#aH+ ⇒ at g- e
+ daftaefct.at . laolcxkyt-fx.TT

- dats⇒fcgexpctxexpsy, +
-

t

+ does! exp expftxs)
'''÷÷÷÷÷÷i÷÷÷¥¥

Ta ko


