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Introduction

The idea of investigating a mathematical structure via its representations in
simpler structures is commonly used and often successful. One of the aims of
the modern representation theory is to solve classification problems for
subcategories of modules over a unitary ring R.

Let v;: R, — R and v,: R, — R be a homomorphism of two local Dedekind
domains R;, i = 1,2, onto a common field R. Denote the pullback R =

((rumy) € Ry @ Ry:vy(11) = 15 (ry)} by (Ry —> R <= R). Then R is a ring
under  coordinate-wise ~ multiplication. Denote  the kernel of
v;,i=12,byP,.ThenKer(R—>R)=P =P, xP,, RJP =R =R,/P, =
R,/P,, and P,P, = P,P; = 0 (so R is not a domain). Furthermore, for i # j,
0 — P, — R — R; — 0 is a exact sequence of R-modules. In the present
article, we introduce a new class of R-modules, called quasi-semiprime
comultiplication modules, and we study it in details from the classification
problem point of view. We are mainly interested in case either R is a Dedekind
domain or R is a pullback of two local Dedekind domains. First, we give a
complete description of the quasi-semiprime comultiplication modules over a
local Dedekind domain. Let R be a pullback of two local Dedekind domains
over a common factor field. Next, the main purpose of this paper is to give a
complete  description of the indecomposable  quasi-semiprime
comultiplication R-modules with finite-dimensional top over R /rad(R) (for
any module M we define its top as M /rad (R)M).

Material and Methods

The classification is divided into two stages: the description of all
indecomposable separated quasi-semiprime comultiplication R-modules and
then, wusing this list of separated quasi-semiprime comultiplication
modules, we show that non-separated indecomposable quasi-semiprime
comultiplication R-modules with finite-dimensional top are factor modules of
finite direct sums of separated indecomposable quasi-semiprime
comultiplication R -modules. Then we use the classification of separated
indecomposable quasi-semiprime comultiplication modules  with results of
Levy on the possibilities for amalgamating finitely generated separated
modules, to classify the non-separated indecomposable quasi-semiprime
comultiplication modules M with finite-dimensional top.

Results and discussion
We collect basic properties concerning quasi-semiprime comultiplication
modules. Then we classify quasi-semiprime comultiplication modules over a
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local Dedekind domain. Finally, we descript all indecomposable separated
quasi-semiprime comultiplication R-modules and we find the indecomposable
non-separated quasi-semiprime comultiplication modules with finite-
dimensional top.

Conclusion
The following conclusions were drawn from this research.
. The class of quasi-semiprime comultiplication modules

contains the class of semiprime comultiplication modules, and the
class semiprime comultiplication modules contains the class
weak comultiplication modules.

. The non-separated indecomposable quasi-semiprime
comultiplication R-modules with finite-dimensional top are factor
modules of finite direct sums of separated indecomposable quasi-
semiprime comultiplication R-modules.
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