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1. Introduction

Representations of a finite partially ordered set (poset) S over a field F, denoted by rep(S, F),
have been extensively investigated, [10]. The representation type of rep(S, F) has been determined
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in terms of S, independent of the field F, and indecomposables have been classified in the case of
bounded representation type.

Much less is known about representations of posets S over Zy =7/ pk 7. Just as for fields,
these representations correspond to modules over the Zp.-incidence algebra of S. The representa-
tion type of repg,(S, Zyk) has been completely characterized in terms of S and m, [2], where objects
of repg (S, Zpk) are representations (Ug, Us: s € S) such that Uy is a finitely generated Zpk—module,
each Us is a submodule of Ug, and Us C U; if s <t in S. For most cases of S and m the representation
type is unbounded so that a classification of indecomposables is not feasible.

The subclass hcdrep(S*,Zpk) of repfg(S*,ZPk), where S* is the disjoint union of S and {x},
consists of representations (Ug, Us: s € S*) such that Ug is a finitely generated free Zpk—module,
Ug = Y jcs Ui, each U; is a summand of Ug, Us is a summand of Uy if s<t in S, Uy is a sum-
mand of Up, and Us N U, =0 for each s € S. Interest in hcdrep(S*, Zpk) for abelian group theorists
is motivated by the existence of a bijection from isomorphism classes of indecomposable representa-
tions in hcdrep(S*, Z ) to near-isomorphism classes of indecomposable homocyclic (8%, p*)-groups
as defined in Section 3, S°P the opposite of a poset S of types, [4].

Some classes are shown to be of bounded representation type for homocyclic (S, p*)-groups, hence
for hcdrep(S*,Zpk), provided by classifications of indecomposable (S, p¥)-groups given in [3,8,9],
and [11] for S =(1,2) or (1,3) and various values of m where (1,n) is the poset consisting of a
disjoint union of a type and a chain of types of length n. This paper is devoted to a classification
of indecomposable homocyclic ((1, 3), p*)-groups, thereby confirming bounded representation type in
this case. More precisely, we present a complete collection of near-isomorphism types of indecompos-
ables. They are of rank 4, 5, 6. The proof includes finding a normal form for an integer matrix, called
a coordinate matrix, for a group, see Section 3.

Still unresolved are the cases S=(1,n),n >4, m=3 and S=(1,3), m=5.

2. Matrices

A line of a matrix is a row or a column. Transformations of matrices are understood to be succes-
sive applications of elementary transformations. While annihilating an entry, other entries that were
originally zero may become non-zero; such entries are called fill-ins. A unit in our context is an inte-
ger that is relatively prime to p, and entries that are 0 modulo p* are briefly said to be 0. An integer
matrix A ={[a; ;] is called p-reduced (modulo pk) if

(1) there is at most one 1 in a line and all other entries are in p Z,
(2) if an entry 1 of A is at the position (is, js), then a;; j =0 for all j > js and a; j, =0 for all i < s,
and a;, j,a; j, € pZ for all j < js and all i > ;.

Thus in a p-reduced matrix, the entries left of and below an entry 1 are in p Z.
Lemma 1. (Cf. [3, Lemma 14].) Let A be an integer matrix.

(1) A can be transformed into a p-reduced matrix by elementary row transformations upward and elementary
column transformations to the right.

(2) A can be transformed into a p-reduced matrix where all entries are 0 below a 1 by arbitrary elementary
row transformations and elementary column transformations to the right.

0-lines may be moved by row and column interchanges, but they remain 0.

Proof. (1). Let A be an integer matrix. We choose the left most column containing a unit u. If there
are several units, choose the lowest one. Multiplying the column by u~! (modulo p¥) we get the
“pivot” entry 1 (a non-zero entry that will be used to annihilate) below which there are only entries
in pZ. With the pivot 1 we can achieve entries equal to 0 above and to the right of 1. We consider
the next non-zero column that contains a unit and choose the unit u with the largest row index.
Again we change this unit to 1, the new pivot. This pivot 1 is on a different row than the first pivot
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