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Lecture 6 [05/02/26] Today : he algebras and their connectio to lie
subgroups.

Bef : A vector subspace h of of a
he algebra of

is ahie subolgebra if FX ,
YEh

.
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.
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E: If he subgroup of hie group G,
then h dog is a

lie subalgebra.
Im : let Gbe- he

group.
7 1 : 1 conspondence

g= lie(f)
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. F(Ge (Hi) = I FH C G connected he subgroup.

I
of

hang lie subletre ,
viewed as left-invariant rector fields.

Let /Ye, . . ., Ym] be a basis of h.

Define E= CEg = SpandlYsly, . . . .. /Yuly] , g E G3
E is a smoth family of m-dim subspaces of target spaces

to G

- "E is a distribution of rank m"

Section of E : Edit neCOG) it...
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E
so E is an "integrable distribution" "

Frobemins Im in differential geometry =
·
I integral connected submanifold f : H -- G with eeH

such that offn(TuH) = Efthi <Th G .πChe "integral curvest
· 7 ! maximal such H.

Why isH a subgroup ? hEH [LH connected integral
et submanifold of E

=> Lich CH
P

H maximal h'gEI HyEll so His a

subgraup.H his
group ?

my : H x H- H smooth H hie subgromp.
- (and connected)= fomm : HeH - G smorth\

□

Restriction of multiplication in Gto H, so smooth.
Invention on I also smooth

Global theory
.

Ex: G Lie gop Go connected component of i
jemp ofThen Go nornd subgroup and 6/60 = To /6) connected

↑ components.CseefSheet I) countable discrete
group



↳E : p . pfINI(o) st.p+ =Q =(tp)
Define Olp , p) = GA-MuIM)/TAQA = Q)
Whatis nto (O(p , p)) ? To (0(p , p)) = E/2ExElzz

So(p , p)= [A(0lp , p)/det(A) =1)
π
。
(Solpig)) = ERE

↳coll : A smooth surjective map +:M-N between monifolds is a covering

map if FpEN , Jopen Uz p
st.r)=V

: I disjint open inM

and Mr: V: =- U differ
Remark : If M.

N compact ,
it smouth surjective , oltp isonp

Then it covering map ,
on / (p)/ = b So

"I-fold covering"
E : Ad : SU/2) -> Antic (SV/Ill) = GL13 , IM)

has
image 5013) and Ad : SU(2)-S0(3) is a 2-fold cover.

E : Fcovering map : it: SL(2, 4)-> 5012,3).

Ihm: it : G-> I Le group
hom with H corrected.

Then # covering map dite isom



Prof: El Clar 요
Edite ison : Jopen Win G

, open
Uin H

모st. #t :W-e U differ
πH connected of H generated by Ua U-2
H

+ #
group

hom t it surjective ⑳
ㅇ

Consider f : GxG - G smouth

(g2,%2)/e g2g;
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VV < f- (W)
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+(y2) = π (g270 π (gz(j4=

0 gz 轰 K ε 独 π

⇐
# Ye

= ko, forsomeent

VI=went
open it: (p(V)-> TIV) differ

Suffices to show that the (p(V) are disjoint [the left translationtweigh.
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g2 , g ,

EV

-> yegithr Thyolffer - gogi'e - kie. E5
모

Cor: Let it : G -H be
a
lie
group covering

hom.
_

Then 6) New it normal discrete subgroup of G.
6 If G is connected

,
Her #t is a subgroup of 2/G).

If: a) : Immediate from previous prof.

6) gEG bEWen Goo : kg = gh
G connected J path g(t)

fH . =

g
(ll kglt )

s

gl야e

g
(2) ← g

f : to , 1]- G

tHen it normelt πt(f(t) ENenT

discrete (f(t) = cst = + (f(0))= h

gkgit = k.
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