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, yeskn), i.e .

Thx l
, Trey) = O .

Then

Tr ( Ex, y 3) = Tr ( xy -ye) -- Tr Ky ) - Trey x) -- Tray ) - Tr( xg) = O

⇒ Ex
, y ] c- seen )

Adjutant: L a Lie algebra , ee L. Consider the map

ad x : L → L

y l-> Ex y]

This is a linear map, i.e. adxe Endf CL ) =glK).

Claim : adx is a derivation on L, i.e . Lad x ) (Eyes) = [y Cad x) Cz )) t [Cad e)(yl Ef

LHS : (adx) ( Ef 2- 3) = FILTH]

RHS :[ y Fizz] + [[+yzz]
} claim ⇒ HEAD - LILIES] - Fey] If =

Use bilinearity and anti - commutativity :

- [y LIED = [y C- ExH )) = [y E- xD and - [[xp z] = [2- Eeg3]

Hence
,
claim ⇒ Jacobi identity [e Eyes] t Ey E- is] t E- Exp] = O

§2ldealsandhomomorphis#

Tk:
The center of a Lie algebra is ZCL) = f ZE L ( LIES= O FEL }

Need to show that if Ze 244, then ELZIE ZU) try .CL .

FEED ¥
-Es LEED - FIELD = o ⇒ Ey EEE4

.

Jacobi

slzissimple..

ad x ( ad x (ax t by tch ) )

= a de ( [x (ax + by tch B = adx (a-HA t bExyttcEid)

= ad x (O tbh t d-2x ) ) = bEth] -KEK] = - 24.

expadxc.hu# : Let ft
,

. ) be an F- algebra (not necessarily associative). Let SE EndFCA.
Humphreys proved : (exp 8) (e ) . (exp 8) (g) = (exp 8) (x. y )
⇒ expS is an algebra automorphism .

Now apply to CA
,

o ) = (L, E3), S -- adx


