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Let l be a lie algebra over lk
,
and let us

consider the map ad defined by

ad : Lax → ada εL (L)
with ad× (y) = [x, YJ

.

The following properties hold

for any λ, 'El and aelk , and neat is the

proof that ad holds the3 propertie.

D ad 。

= 0

Jadxeax =
adxt α adai

<

3adcxi4} = ad× ady - adyad× = [ad × , ady}

D Whn Y is arbitrary ,

ado = Co , YJ(Y)
= 0 . -Y . o

=0

I hen Yisarbitrary



adxtax , = [Xt α x
'

YJ(Y)

= (Xt α x^) Y - Y (Xtax ')
=× Y - YX + α ( ×'Y- YXY
= ads t α ad ×( y) (Y)

月 From the Jacobi identity,
[ X , Y: E[ ] ] + CY , CE , ×J ] + [E ,[× i]] = 0
s '

adcxit} (ε ) = - [ E , [Xi ) J
= [×, [4. Z]] + [ Y, [E, X]]
= (ad × ady - adyad×) (z)
= Cad× , ady] (Z )

since zis arbitary , one gets ③

Also
,

Cad×(y)
,

z] t ( Y
,
ad× (z)]

= [[ × , 4], z] + [Y. [NE]]
ニ - [E 、 [× , 4]] - [Y, [zi ×J]



From the Jacobi identityc
- [E , C×, (]} - [ Y, [Z , ×] ] = [×, [と E]]

so
,

Cad ×(4) , Z ] + [ Y, ad × (z)]
= [X 、

Y
.[ J ]

= ad× ( [4 , Z ] )
ad × ( [YiZ]) = [ad× ( Y) . Z] + [Y, ad ×(E) }>


