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Lecture 10 [20/02/2026]

Today : Maximal Fori G : compact connectedLie group
Ex: T"= (S4)"tows ,

abelian.

Ref : T is atoms in Gif Tis a subgroup of G with T = T" fo some
T is a maximal tows if FTC T for in G

,
T=T :

Rem : T compact ->> Closed in G = AutomaticallyLesubgroups
XG = Uln)
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QY/ OgEIR}isn mextoms
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T= fdling(ei2,.. e0)j 0 +-. +0u =0) - 50()
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Em: Thusin G

() I embedded lie group
(b) JT',

,
TCT max tows

(c) Twaxlows - & Tojd max tows Eg EG .

(0l) Tmax tows o T max connected abelien subgroup ofG.

If a T compact - T closed in G Tembedded Lie subgroup



bb Focus -> Le subalyebraof og = Gcld
&

TCT' tows
=o dim T') dimT I think of lie algebrus)

= Process of increasing
abelian lie subalgebras terminates

bl
×

as dimoy <0.

& gTgj' CT = TC ojs Tog tons

Twax Twaxt T= ojfTog f T=g Tg ?
·1) See 46 sheet. 다

G =SO)「( 階n) IRzε so)}÷品km
G = SO (2utI)

T= ((P2 ....mn) IRjESOki]FTs
Def : let T C G maxtoms.
_

The Weyl group Wof T is W= NIT)/T
= [g(6/gTg2]/T

p

Rem :Will show : all max toi of Gara
normal subgraup

_

conjugate -> Windep of Tup ho isom : "Weyl group of G



XC = SO (2 )T =(( e :o) | o ε iR} 모

w = {结号 } , [ 吉 ]} = zhz

Prop : Wis finite.

If: No : = connected component of Jd in NIT)

=> NIT) / No dismetetf N(T) /No finite .

previously
↓ compact

gl: No =T.

(aee P6 Sheet)

the action of NIT) on Tat = Lie (T) commutes with exp
b

=> NIT) (New exp) C Her exp discate (ae before

No connected ∞

=> N
.
l We exp
: Il 㣺ㅇ

=> No acts trivially on t
= No acts trivially on T

gto2 = t gt = tg Vg tNo
Pick a 1-parameter subgroup of No

=> T C(T, . . .)

Tmax abelien o T= No.
4)
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l& If T is a maxtous
, JgE Gs . t T= gTg 2

Def: T tows in G .

ThenE T is a generator of T if

{ t " In εZ } =
Generators always exist (think about irrational slopes).

of a) = 6)
· Prrf : d T'max tows

. Let t'f T generator
子gEGteTsit .

t = gtg
は

EgTg
な

then (7 = gtg2 EgT j]
Closure = T-Cg T g2

& Closed

T'max => T= gTg?. 넝

Proof of a) ? See next time.


