&

Natural Science Report, Ochanomizu University, Vol. 26, No. 2, 1975 61
BEROKELFARE BRBFRE H26% 525

A Proof to Dieudonne’s Theorem on
Infinite Abelian p-groups

Toshiko Koyama

Department of Mathematics, Faculty of Science,
Ochanomizu University, Tokyo

(Received September 16, 1975)

Our purpose in this paper is to present a simple and shorter proof
to Dieudonné’s theorem (see [1]). Notation and terminology follow [2].

THEOREM. Let G be an abelian primary group for some prime p.
If G contains a subgroup A such that G[A is a direct sum of cyclic groups
and that A is the union of an ascending chain A;CA,C+-CA;C+- of
subgroups of bounded height taken in G, then G s a direct sum of
cyclic groups.

PROOF. Let G[p] be the p-socle of G. It suffices to show that
G[p] is the union of an ascending chain of subgroups of bounded
height (see Theorem 12 in [3]).

Since G/A is a direct sum of cyclic groups, G/A is the union of

an ascending chain G,CG,C---CGC-- of its subgroups of bounded
height. Consequently, there exists an ascending chain
GiCG,CCGy e

of subgroups of G containing A such that G=UG; and that the set
of elements of G; not belonging to A is of bounded height.
Since G[p] is a vector space, there exists an ascending chain

GiCG, T CGCTe
of subgroups of G[p] such that Gi[p]l=A[p]BG:.
Consider following ascending chain )
Alp] D GiCAfp]DG.C---CA[P]DGiC---.

Then U(A[p]D G)=Gp].

Since the set of elements of G; not belonging to A is of bounded
height as stated above, the set of elements of A;[p] D G; not belonging
to A is of bounded height. On the other hand, (4[p]1P G)NA=A[p]
is of bounded height. This completes the proof. :
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