
From now on
I'll identify LCG) E Te CG) ,

it's a Lie alg . !

,
Ui 's a Lce

.

alg .

Q : G→ H

morphism of algebra;gum , }
d! : 4G

) → LCH )

dope
homomorphism !

We have a functor (algegps . ) → (f
'd . he

'
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in terms of left

G t LCA) invariant donations

Q t da x ICHI
EICH)

Rimini : for a group G ,
I'll often ante simply og

• dein g = deni G°

• if HSG closed subgroup then
he = { Xeog I

XI¥=o}
• LCGLNCIKI) ± gen CK) so eij =@ Zig.

general lueai Lee algebra



Examples

① L ( SLn Clk))
= slack) f gen Clk ) , trace zoo matrices

det

I→ Slack)→ Glenda→ Gm→ I

{ differentiate
tr

O → slack) → agenda→ Ik → I

Ex,x) = o Abekai

② L(SpmCIH) = spanUk) I geznclk)

→
What subspace ?

The symplectic Lie algebra
.

Imani fj ) where Jn -

- f ?.io
" ) nxn

Span ( Kt is g ←Glan Nk)
sit - g

"

Jg = J .
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- J
,
we get generators for Ifspznflkl ) I lk[Glan HKD

I = ( r.sn?TruJrsTsv-Juv/V-u.v--h-.2n7
2h

So spznclk) is all A = Saijeij E geznflk) such that

iif '

¥÷ij¥. ETmJrsTsv - Jw) Ce)
fun

In
Hu ,

U

{ aia Jin t €7 Jai air = O

E- ,

So Spaak) -- { AegeanHk) / A
"

J t JA - O }

Spa) = f g e-GUV) / (gv , go ' ) - fu
,
ve ) t vivre

V }

sp (V )
: { Aegean / ( Xv , ve ) t Cv , Xv 7=0 V-v.ve V 3



deir Sp, Clk)
= deni Spaak)

c- easy to compute as its

E spznflk)
Ju't hear algebra

¥ X-At

it:X.sn#=ce*ona*
=

*an.mn
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B -

-
JNBTJ

,
= Bt
,
C-Ct

,
D= - At

~ dim = ncnti) t n
'

Bt -
- C, ) !? fffofdagon.ae -

- Zn't n



③ Let G be any algebraic group , g E
G

Int g :
G → G Inner automorphism.

x t gxoj
'

Adg :-. dftntg) : D → D
ogenclk)

× → (Ad g) CX)
a

- ,

for G-Gladk) , (Ad g)CX) = g
X g

food ((Adgkeij) ) (Tns) = eij ( ( Int g)
* (Trs ))
--

man
sent 's eijfa:&

,

Tnacg) Tab Tbs G
"

) )
[geij g-

'

Irs
= Tri Cg ) Tjscg

")
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I

④ Int : G → Aatgp, (G)a-NI Antgpsca) ni NII

P g te Intg
ar algebraic group ci general

.

gap homeomorphic ⑨ G = Gmt Gm

Not a morphing algebraic group

Ad : G → Auto
, e.
G) fGLCg)

g t Adg Teased subgroup a Ghg) , so or alg
-

group .

of
Lie' alg . of devotion g→gAf! amorphism of algebraic 909'
y
. LCAutue.co ) )

ad :=d(Ad) : of →
Der 9) E 9h49) nomaesubgp .

X i→ ad X Int (G) E Aut CG)

Panfil proof !
Omit canakin

. fadx) (Y) = [X ,y]
ad(g) Q Derby)
p

ideal

Do Glen . - - inner derivations


