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Adjoint representation of a Lie group

Consider the conjugation action

and observe
(i) =ziz™ ==z
thus the action fixes i € G.
Thus
dicz 19— g

are linear maps. These are Lie algebra homomorphisms because ¢, are group homomorphisms.

This gives the linear action

equivariant with conjugation
By definition, for the 1-parameter subgroup
t > zexp(tY)z

we have

4 zexp(tY)z ! = dic, (V) = Ad,(Y)
dt l4—o

thus
exp(Ad,Y) = c,(expY)

giving us the commutative

ad

We have the derivative of the group action

In particular,

d
E t=0A-dexp(tX) =adyx

thus
exp(adX) = Adexp(X)
where the first exponential the one on gl(g) — AutVecg(g).
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Current note has 2 direct children and 2 total descendants.

o structures based on sets

» manifolds
+ R-manifold group (Lie groups)

« Adjoint representation of a Lie group

« Ad*_orbits are symplectic manifolds
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