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In this paper small letters will denote group elements or integers.
Large letters will denote sets of these. The cardinal of a set S will
be denoted by (S).

l Sets in. Abelian. Groups* The problem of decomposition of sets
of elements of a finite additive Abelian group, G, of order v, is the
following. Given a set of group elements, C, when do there exist
sets of group elements, A and B, with Min (A), (B) ^ 2 and C =
A + B = {a + b\ae A, be B}Ί If there are such sets, A and B, then
we say that A and B are components of C, and that C is decom-
posable. We are also concerned with the following question, given a
set C and a set A, when is A a component of C? The problems of
decomposition are stated analogously when C, A, and B are sets of
nonnegative integers. The results for sets of group elements are
analagous to the results for sets of nonnegative integers. We include
the proofs for both cases because although the techniques used in
handling additive problems in finite Abelian groups are analogous to
the techniques used in handling additive problems for sets of non-
negative integers (see Mann [5], [6], [7]; Dyson [1]; and Kneser [4]),
they are not identical.

In Theorems 1-5 all sets shall be sets of elements from a finite
Abelian group, G, of order v.

THEOREM 1. Let C be sets of elements from the finite Abelian
group, G. Let C = {clf cu , cr) be the complement of C in G. Let
D = {cr — C} — {cr — Cj | j = 1, , r}. Then A is a component of C,
if and only if, for every k£D we have A + k ς£ A + D.

Proof. Put B = Πί=i {βi — -4}. Then A is a component of C if
and only if A + B =- C.

Suppose for every k g D we have A + k qL A + D. Then, for every
k$D there is an ae A such that a + k = a{ + d{ for every i — 1, , r
where d{ = cr — Ci and ά̂  e A. Hence for every i = 1, , r we have
cr — k = a — cii + ci = a + c< — α { = a + b where be B. For every
ce C put k = cr — c. Hence c = a + b which implies that A + B = C
Thus A is a component of C.

Suppose A + B = C. If there is a & g JD such that A + fc c A + Z),
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