PROPOSITION 3.1.1. The following are equivalent:
1) M and u are coalgebra maps

2) A and € are algebra maps

3) a) A(1) =101
b) A(gh) ), BT E)(2)
c) e(1) =1 and .
d) e(gh) = e(g)e(h)

Proof. 2) and 3) are obviously equivalent.
The equivalence of 1) and 2) may be seen by

considering the following diagrams:
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The commutativity of a) and B) says exactly
that A 1s an algebra map, whereas the commutativ-
ity of A) and p) says € is an algebra map. On
the other hand a) and A) commute if and only if
M is a coalgebra map, and B) and p) commute in
case u is a coalgebra map. Thus 1) is equivalent

to 2).



