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Lecture 7 [0j/02/26]

Ref : G connected lie
group.

7 lup to differ simply connected menfold
with
coming map it:

G - G.

&: Universal comm of G

E
= [Tj] homotopy classes of path y : [0. 2]- G St . y(0) = e)

π . E → G
with fixed 211]

[te((2)

T is n Lie group : identity [pol = e Vt]
·Multiplication [pz] . [yc] = [jchjC]
·
Invere [J]-= [A)"]1

# : Lie group
hom.

E G= SI = SO (2) = U (は) ⇒ G
= 1R

E上G - SO (3] ⇒ E = SU(2)

=- spinlu>



E:F GH cometed fliegouphom sevnyaoe

모

⇒ 子 ! F . GsH s . t . foF=π
so H = E/NeF In particular : G =G

See end of normal dissate

E: STIRD WenTt= E
last time. [subgrap of 216)

does not embed in any GL)N . IR) Tut any compact Lie group does].

Im: G . H hie
groups,

G simply connected.

() 71-1 corespondence

[ lealgebmhom jst}o fhiegs he}
offerentiel

(b) It simply connected , and ths G = H.
Iroof : (2) -> (6) : Clear

Proof off). Figh he algebra hom .

Let k = G(X , F(x)) /Xery]
Sie subalgebra (as Fhom). cogch

에

The F1 connected Le group Nof GxH lielGitll
last time

st
. Tek = k



Nc GxH ↳
*=maod

πulr

G 시
G simply connected

# lin graphome ditree irom covering t differ
p

Thus Lost time

let f = Thlp o : he group hom with offe + F.

G connectedof uniquelogenerated by neighb of identity(
凸

Without proof :
_

Imm [Ado's Theorem] of finite-dimensional die algebra (/1R)
= Finjective hievly hom of > gl(NM) =Mr(1) for someN

# I connected Lie group GCGLIN , IR) St . o =
Lie (G))

.

Thm The 3rd Theorem] 71-1 corerfondence :

[Lie algebrus]/ison # &Simplyconnected 3 isa
(finite dim /IR)

-

Representation theory Gool : Representation theory of compet Lie
groups, very similar to representation theory

of finite groups.



(finite-dim)
Def : A representation of a his group G on a vertex space

V is a
Lich

grouphou p : G -> Ant(V)( [Note : enoughchec I
Eip representation of G mV. Action of of G or functions on V.

dly) f - fop (g) - f - p 1y)
=

E : Un representation of UKI) on K ,
FneZ :

↑levole = -einPre

Ol)

Ex : Un neIN representations of SU(2)
"

qu
+ 1
= Span (ze" , zz,, .. . ... Ez] zeine ¢

PCAIf = =foA-
↳

f = flzzizz)
Sul2라
&en : prepresentation of GorVEG= ope :g End (V) die algebra

representation
On G- O(I) g ← ilR

oli0) z = \te
。
Pule

' tz=| @'ntz
=inOz

Lemma: G simply connected .

Vo : g -> End (V) Le algebra rep,
7p : G -> Ant(V) rep of Gon Vs .

t
. dpe = s.

Proof: Previous Then Today ·

It



# Un representation of 50(3)n even
£

Since S0(3) =SU(2)/[[] and pl-I =p n even

Pet : Ps , ps : rep of Gor Va , Va are iconmplic if 7 T: Vas V vector

space som s .
t

. ((gloT = To pelg) , VgE G .

Lemma: Yet pr , pu be rep of Gor Vand W , Gr , or coreponding
Then reps of of

() VoW isa rep P = prOPw ,
G= G BSw

(6) V* is a rep P() = prlgy
*

YgEG
Gi(x) = - G(x)

* Vx eq
ID VEW is a rep, ↑=Pre In (II)VAwi) ==Prlying/flwi

·(X)([V8wil=Alviewi +V:/Wi

6) Hom(VW) =V** Wis a rep

p (g)(A) = pr/glotoproj4 VyEG, VAEHom (V
, W)

Let: let plea rep of G on VFC0S.

() Vis irreducible if WCV Gint = W= doSaW= V.
subspace

16) V is reducible if 70WEV Grinst

1) V is completely reducible if V=V: V irreducible.

Ex G = IR , V= IRL ,plf= is reducible butt completeo
reducible -


