
Liegooups
G- - Lie group

m : a- ✗ a- → a- multiplication
G- has a distinguished point I
- the identity
T
,
(G) - tangent space at 1 .

Sophus lie discovered that

Tila) has additional structure
which reflects the multiplication
inG.

÷÷÷÷÷÷••-✗ is two manifolds

I. g) (✗
✗Y ) = ?
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✗ is ✗✗Y ik) = ↳g) ,
✗ c-X

y Is ✗✗Y jcyl = Cny) , y c-Y

p :X ✗Y→ ✗ , pcx,g) = ✗

g
:X ✗Y→ Y

, g-↳g) =y
poi = idx goj = idy

ftp.j/ly1--x(goii)cx1--y
\ 1

constant maps

⇒ T.my, (f) • Ili ) = Its)
Tex,y) (f)

• Icj) =D

Tex
,g) (g)

• Txylj ) = Iggy)
Tex

, g) (2)
•T.fi) = O

Ili ) : Txlx) → II.g)
( ✗ ✗ Y)

is injective
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Analogously
Tytj) : Ty(Y) →I.g) (✗ ✗4)
is injective

T.li/+Tylj1:IlX)+0Ty(Y)
→ Tex

,
(✗ ✗Y)

is injective
• = (Ili) ⑤ Tylj)) (Espy) =

= Tali)§ +Txcjz
Apply T⇐pCp) ⇒ 0 =3

Apply Tayy] (g) → 0=7 .

dim#(X) ⑦

TylYD-dimT.cl/)+dimTalY)---dimxXtdimxY--dim(x,y,lX ✗Y) =
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= dim Tex

,g)
(✗ ✗Y) .

⇒
TIX) +Tyfy ) = T.gg, (✗✗Y) .

Flat +0T, (G) €41T, (G)

ii. a- a-

15,01 → §

(0,y ) → 2

(§
,y)

= (5,01+192) → E.+2

É={+n→
Doesn't say anything about m !



5

② g. c- G- yglh) = g.hg
-1

Tfeg) :T, (G) → t.la)
differentiate

Tila)xT,lG)→T.IE) .

Élan
→

open submanifold of
→

Tangent vectors at I
t- I + ts

Ya ( Itts ) = A / Itt5)A-
'
=

= I + c- ASA
-1

T.UA/(s)--ASA-1.A--ItsTA-'--I-sTtIT2-
. -
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T.lyA) s = (I + sT) s (I- sT+ . . . ) =
= It s (TS -ST)+5 - - -

⇒ tangent vector

TS - ST = Its]

tiebreaker .

Mn ( IR) with [ , ]

is a Liealgetra_
- bilinear operation
- [Is] = -[sit] auticownruntative
- not associative

ET
,
ES ,P ]] + Is, [7,1-3] + [P, IT,S]] -0

JacEtiy .


