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In this part, the notion of tensor product of abelian m-groups
will be introduced.
Definition. The tensor product of the abelian m-groups M and
N is defined as F/6 and is denoted by M[XN.
If |(x,y)|/0 is denoted by xXy, observe that
(2@ + + » @ ]y = [(@,XY)(@XY) « -+ (@.XY)],
XYY ** * Ym]=[(@Xy)@Xys) + -« (@XYn)],
and oKy =Xy = (aXy)™.
Theorem 9. Let M, N, P be arbitrary abelian m-groups and
fi MX N—P be a function satisfying the conditions

(a) f([xlxz e xm]’ y):[f(xu 'y)f(xm y) e f(xnn y)j)
(b) f@, [yYe -+ Yu)=LF(®, y) (@, ¥2) -+ F(®, Yu)],
(¢) f@™, 9)=f(z, y™),
Sor all x,2, -+, 2, €M and y,¥y, +++,Yn € N. Then there exists
uniquely an m-group homomorphism h: MXN—P such that the
following diagram is commutative
MxN
l NS
M XINTP,
that s, h(xXy)=f(x, y) for all xe M and ye N.
Proof. Let F be the free abelian m-group on Mx N and
1. M x N—F be the injection i(x, y)=|(x,y)|. Consider the following
diagram.

MxN — = F

S

X s
/

s/

MX N P

By Theorem 4, f possesses a unique homomorphic extension f* F—P
such that f*-i(x, y)=f(x, y) so that f¥|(x, y)|)=f(x, y). Since
FH (@@, « - @p], ) D=fL2@ « -+ @], ¥)
=[S, @ Y) -+ f(@my Y)I=LSH @0, 9) 1) - -+ S5 (@my 9) DT,



