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(21) Let H be a Hopf algebra. Then S is an antihomomorphism of algebras and
coalgebras i.e. S “inverts the order of the multiplication and the comultipli-
cation”.

(22) Let H and K be Hopf algebras and let f : H — K be a homomorphism of
bialgebras. Then fSy = Sk f, i.e. f is compatible with the antipode.

(23) Let K be a field. Show that an element z € KG satisfies A(z) = x @ = and
e(z)=1ifand only if z = g € G.

(24) (a) Show that the grouplike elements of a Hopf algebra form a group under
multiplication of the Hopf algebra.
(b) Show that the set of primitive elements P(H) = {x € H|A(x) =2 ® 1+
1 ® 2} of a Hopf algebra H is a Lie subalgebra of H~.
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