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(17) Show that V 
 V � is a coalgebra for every �nite dimensional
vector space V over a �eld K if the comultiplication is de�ned
by �(v 
 v�) :=
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 v� where fvig and fv�
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dual bases of V resp. V �.

(18) Show that a �nite dimensional vector space V is a comodule
over the coalgebra V 
 V � as de�ned in problem 17 with the
coaction Æ(v) :=
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P
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is the dual basis of V in V � 
 V .

(19) Show that the free K -modules KX with the basis X and the
comultiplication �(x) = x 
 x is a coalgebra. What is the
counit? Is the counit unique?

(20) Show that the tensor product of two commutative K -algebras
is a coproduct.
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