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e Review: simply connected Lie group <-> Lie algebra 'r\mk S'JDJM(D \’\ " 6"\6 € )‘I :

e Connected subgroup (may not be closed) <-> Lie sub-algebra _ \1
e Connected normal subgroup <-> ideal of Lie algebra (NEED G CONNECTED) IAM.Q h -‘ [3 : ] € l'( .

e Most subgroups are not normal (since quotient is no longer a group). Any subgroup for Abelian

roup is normal. GL(1) and SL(n) in GL(n) are normal. o (o)
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20-20. Let G be a connected Lie group and let q be its Lie algebra. Prove that the / “‘J h=@«rx ‘) (,,\, )(“) = C,jﬁ h — A W'l =) j c a,.Jm-

kernel of Ad: G — GL(q) is the center of G, that is, the set of elements

of G that commute with every element of G.
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20-21. Show that the adjoint representation of GL(n,[®) is given by Ad(A)Y =/ CJ_
AYA™! for A€ GL(n.R) and Y € gl(n.R). Show that it is not faithful. C&A‘I'u' ( Lu G) = Lu_ (cu‘l'u (G )) :
20-22. If g 1s a Lie algebra, the center of g is the set of all X € q such thul/ d
[X.Y]=0forall Y € q. Suppose G is a connected Lie group. Show that Mk =0 v \( A — .
the center of Lie(G) 1s the Lie algebra of the center of G. X @ A e'r{')( QXF (ad-t)( ) - Id
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