1SSN 07477171

Accepted Manuscript

Triangular bases of integral closures

Hayden D. Stainsby b Beta Computation
Lhé

PIL: S0747-7171(17)30078-0

DOLIL: http://dx.doi.org/10.1016/j.js¢.2017.07.012
Reference: YJSCO 1809

To appear in: Journal of Symbolic Computation

Received date: 30 November 2016
Accepted date: 4 July 2017

Please cite this article in press as: Stainsby, H.D. Triangular bases of integral closures. J. Symb. Comput. (2017),
http://dx.doi.org/10.1016/j.jsc.2017.07.012

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jsc.2017.07.012

Triangular bases of integral closures

Hayden D. Stainsby

Departament de Matematiques, Universitat Autonoma de Barcelona, Edifici C, E-08193
Bellaterra, Barcelona, Catalunya, Spain

Abstract

In this work, we consider the problem of computing triangular bases of integral closures of
one-dimensional local rings.

Let (K,v) be a discrete valued field with valuation ring O and let m be the maximal ideal.
We take f € O[z], a monic irreducible polynomial of degree n and consider the extension
L = K[z]/(f(z)) as well as Oy, the integral closure of O in L, which we suppose to be finitely
generated as an O-module.

The algorithm MaxMin, presented in this paper, computes triangular bases of fractional ideals
of Op. The theoretical complexity is equivalent to current state of the art methods and in
practice is almost always faster. It is also considerably faster than the routines found in standard
computer algebra systems, excepting some cases involving very small field extensions.

1. Introduction

Let (K,v) be a discrete valued field with valuation ring O. Let m be the maximal
ideal, m € m a generator of m and F = O/m the residue class field.

Let K, be the completion of K, and retain v : Fj — @ the canonical extension of v
to a fixed algebraic closure of K. Let O, be the valuation ring of K,,.

Let f € O[z] be a monic, irreducible polynomial of degree n and fix a root § € K in
an algebraic closure of K. Let L = K(0) be the corresponding finite extension of K and
let Or, be the integral closure of O in L, which is a Dedekind domain. We denote the set
of non-zero prime ideals of Oy, by P.

We suppose that Oy, is finitely generated as an O-module. This condition holds under
very natural assumptions; for instance, if L/K is separable, or (K, v) is complete, or O
is a finitely generated algebra over a field (Serre, 1968, Ch.I, §4). Under this hypothesis,
Oy is a free O-module of rank n. An O-basis of O, is called a v-integral basis of Oy,.
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