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Introduction. We shall consider three K-algebras A ,I', 2, where K is
a commutative ring, and that modules with operators are all unitary. A
means a left A-module, and we transfer A to A, in many case, where A*
is the “opposite” algebra of A. In the situation (Aagr aBs)", we convert
A Q) 4B into a right T'® Z-module by setting

(@®8)(v& o) = ay R bo.
Similarly in the situation (3Bs, Crgs) we convert Homs(B,C) into a right
A @ I'-module by setting

(Ao = (F(\))y.

There are associative formulae :

(1) 7: (AQsB)Qruz C = A Riur(BX; C), (As.1> aBs, 153 C)
such that {(a@8)RXc]l=aR G XRc),

(2) s: Homugi(A, Homs(B, C)= Homrgs(A @4 B, C), (Ajgrs aBs, Cres)
such that (sf) (@@ b) = (fa)p for f: A — Homy(B.C),

(3) ¢:Hom,gr(A, Homs(B, C)) = Homser(B @14, C), (agrd, 3B 3a1C)
such that (zg) (6 ® a) = gla)p for g: A — Homy(B,C). (p.165 of [1].)
Since these isomorphisms establish natural equivalences of functors, we get
the transition of “projective” or “injective’:

PROPOSITION 1 (pp. 165-6 of [1]). In the situation (Asgr, sBs) assume that
A is AQT-projective and B is Z-projective. Then A Qs B is projective as a
right T' Q 2-module.

PROPOSITION 2 (loc. cit.). In the situation (,Bs, Crgs) assume that B is
A-projective and C is T'Q) Z-injective. Then Homs(B, C) is injective as a
right A Q T-module.

Prop. 1 and Prop. 2 yield fundamental facts for the product theory,
for instance,

PROPOSITION 3. (p. 166 of [1]). In the situation (A.gr, sBs) let X be a
A @ T-projective resolution of A, and Y a A* Q) Z-projective resolution of B

1) @ means tensor product over K; occasionally the mention of the rings of reference K
may be omitted when no confusion can occur.



