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Let R be a one-dimensional local ring whose completion R̂ is reduced, and let M be a finitely generated R-module. Let

V1, V2, . . . , Vn be the distinct isomorphism classes of indecomposable R̂-modules which arise as direct summands of M̂ .

Let N denote the set of non-negative integers.

Define a monoid Λ(M) ⊆ Nn as follows:

λ = (λ1, . . . , λn) ∈ Λ(M)⇐⇒
n⊕
i=1

λiVi ∼= L̂ for some R-module L.

In case R is a domain and M is torsion-free, it is known that Λ(M) is an expanded affine monoid, equivalently, Λ(M) =

ker(A) ∩ Nn for some integer matrix A. We prove this fact without the hypotheses that R be a domain and M be

torsion-free. We also discuss the following question: Given R as above, exactly which expanded affine monoids are of the

form Λ(M) for some finitely generated R-module M?
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