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End of the term Feedback from

Simple Lie group.
G n-din hie

groupo
lie algebre of = IR"

Suppose <-1-] is an Ad-inst inner product on of
Calways exist if G compact)

(Adly) X , Adig)Y)= <X, Y] VgEG
X.YEo

Ad : G- > O(n) ↓ differentiale
(nd(2) X, Y) = - <X

,
ad(2)Y]

VX , 4, 2 tgad : of -> o (ul = SAEM( , (R)(AT= - A)



A, B - w(n) vo (A,B) = tr/AB) symmetric bilinaer
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pairing
Invt/conjugation by 8/2)
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Ref: Ghe group , of
he algebra . Wing form on of :

(X, Y) : = In(ad(x) adlY)) XX
, Yeg

Not : (-,.) is Ad-invariant , symmetric bilinear.
Lemma : G compect - (X . X) 4O XX

on (X, X) =0ond(X)=0 *XCZ(y)
E G= Solu) : [(g) = 0 = Willing form is negative definite

Ex: G = UIn) : zlylM => - is not-

XG - SUlu] :2gto → 〜 ℃ー

E : G = SL12, IR) - Killing form has mixed signature.

: If G is compact , of = 2(g) zlog) with Willing from
negative definite on [1g)t.



Refig a lie algebre. A subspach zop isanee if I
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Rem : Ideal = Lie subalgebre.
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Refi of simple if og
non-abelian & h cogided - h = Colon of

·

of semi-simple of of= g : g : simple

Lef: G connected he
group

is simple if G non-abelian
and H C G conrected normel hie subjup => H = Se] o H= G

G connected Le
group is semi-simple if of Lie/6) semi-simple

.

Ei SUlz) has 2) SUnl= Ein Z normal Sie subgroup
but (as we will see) SU(n) is simple /EIE disconnected !
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