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(33) (Linear Algebra) For U C V define U+ := {f € V*|f(U) = 0}. For Z C V*
define Z+ := {v € V|Z(v) = 0}. Show that the following hold:
(a) UCV = U =U,
(b) ZCV*and dimZ < oo = Z = Z14;
(c) {U C V]dimV/U < oo} = {Z C V*|dimZ < oo} under the maps
U Ut and Z — Z+.

(34) Let V = @;°, Kz; be an infinite-dimensional vector space. Find an element
g€ (V®V)*thatisnot in V*@V* (C(V®V)*).

(35) For morphisms f : I — M and g : I — N in a monoidal category we define
(f®1:N—=>MeN):=(fo1l)p(l) " and (1®g: M — M®N) :=
(1® g)A(I)~'. Show that the diagram
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comimutes.

(36) Let G be a finite group and K¢ := K[G]* the dual of the group algebra. Show
that K is a Hopf algebra and that each module structure K[G] @ M — M
translates to the structure of a comodule M — K% ® M and conversely. Show
that this defines a monoidal equivalence of categories.

Describe the group valued functor K-cAlg (K%, —) in terms of sets and their
group structure.
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