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Proof of Thma) (olfficult, oly sketch belowt
Consider F : GxT -> G smooth
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: GT manifold (notrgo) and F : GTXTe Gwell-defineae
Choosea Ginvt inner product on of : g = E*** /G compact : Ad is orthogonall
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Implicit function thm : FVGO openintt, Uze open in
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Step 2 :

Etz , ...., th] viented athmounal basis off Orientation

extend to (ts , . . . th
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Steps .
-T generator - IF-1(H)) = 1 W/ E
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Step 4: ET generator - regular value of F

dFigT , s)
(X , Y1 = Any) (Ad(s4X - X + Y)

(gT, s) EF
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4t) X ε 出
→

Tyr (GLT)
Y(E = T

,
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Ad(g) O(n) G connected = Adlg) = SO(n)
20 :

det FigT,s) = def)Adls - 1)
T max abelian > I not eigenvalue of And(s)

Celse construct a bigger group
=> detFigTs) #0 t regular value

& sign
det dF(gT, s) independent

of (T, s) E F-H
Step5 : Smooth map between compact oriented
marifoldt deg(f ) . Ʃsgn

oetolfigis , tofsrjedive .

n(gT,s)tF
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I : expig- G surjective · If: Tconnected abelian 辽
=f expit ->> T surjective

G = [g exp(X)g = (g ( G ,
Xet

= (exp(Ad(y)X))y (G ,
Xe EB I

←

Pet : Rank of Gi= dim T TC G max lowes .

Ex: rk U(n) = u dim Un)/T = n-n = n(n-1) even

op : dim G/T is even

&of Adl+ is a requentation of T on of -> Hence on +

T connected compact abelian = t= IR*Vp 2-dim irrep
Ad(t) cannot hore eigenolues #2 on t

*
=> m= 0.

PLCT gererator
εOlt+y □

Bef: Adl+ on of decomposes as :get a
[ 2-dim irref of T

I JeLTTrsLituh) CT , then action ono
is ga where On= mexe +....+ MRXR
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G ㅜ Roots
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j <k

So(2m +1) (。) =
Xj+Xbj(k and IXj

Lemma : W permutes theroots.

¤ g EN(T),
tCT, define p(t = Adlgtoj4) rep ofT

G

Ad(g) Ad(t) Aollgi//
onog

so pis isommphic
to tall

+

=> same damposition g=t Yo hence permutesthe nots
I

Ex: SU(2) Z rot W= ElZ L@m: W swap
the 2 roots.

Def Let = Or a root of G. )
·

Her On < I root hypeylome. Na(T) o
. On : T- St voot homomorphism Wot

"ea*O. (T acts trivially on H
Aem:

X E KerOn = eZTXe KerGa



E : S0(4) rk = k = z Roots : 1 *2 #X2 ㅏ K

Lop : W 0(k) k = rank G

(no proof)
"
O (t)

Ihm: Every reflection in a root hyperphone lies in W.
Thm : Wis generated by reflections in roof hypeplores.
_

NNo proofl.


