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1. Introduction* Let R be a ring and let R+ be the additive group
of R. If i ? + = S 1 φ S 2 φ ••• φ S n is a direct sum of subgroups Si9 then
each element of R can be writ ten as an %-tuple (slf s2, •••, sw), sieSi9

i = l , 2, -", n, and multiplication in i2 is given by rc mappings

Λ : Si x S2 x x Sn x SΊ x S2 x x Sn -> iϋ+ , λ ; = l , 2, , w ,

where/A.(si, s2,
 # , s n ; £i, £2,

 # # >^) is the &-th component of the product
(su s2, •••, sw) (ίi, £2, •**> ίw) The distributive laws in R imply t h a t the
mappings fk are additive in the first n and in the last n arguments. If
S19 S2, , Sn are ideals in R, then

which is a homogeneous quadratic polynomial with integral coefficients in
the arguments.

If R is a commutative ring with identity, and if M is a free (left)
i2-module with basis el9 e.i9 •••, en9 then Λf is an algebra over R if and
only if there exist elements γίjlύ e R such that multiplication in M is
defined by

/ n \ / n \ w

( Σ^eJ I Σ^e? )= Σ
\ ί = i / \ j = i J i,j,k = i

The yfc-th coordinate of the product,

is a mapping
fh: R+xR+x ^xϊi+ - ^ R +

which is additive in the first n and last n arguments, and which is a
homogeneous quadratic polynomial with coefficients in R in the argu-
ments.

These examples suggest the investigation of polynomial mappings
with the indicated additive properties, and a discussion of the problem
of constructing i2-modules and rings which have an additive group which
is the direct sum of ideals of a ring R, and for which the multiplication
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