
A decomposition theory for cyclotomic modules under the
complete point of view

Dirk Hachenberger

Angaben zur Veröffentlichung / Publication details:

Hachenberger, Dirk. 2001. “A decomposition theory for cyclotomic modules under the
complete point of view.” Journal of Algebra 237 (2): 470–86.
https://doi.org/10.1006/jabr.2000.8609.

Nutzungsbedingungen / Terms of use:

Dieses Dokument wird unter folgenden Bedingungen zur Verfügung gestellt: / This document is made available under these conditions:
Deutsches Urheberrecht
Weitere Informationen finden Sie unter: / For more information see:
https://www.uni-augsburg.de/de/organisation/bibliothek/publizieren-zitieren-archivieren/publiz/

licgercopyright

https://doi.org/10.1006/jabr.2000.8609
https://www.uni-augsburg.de/de/organisation/bibliothek/publizieren-zitieren-archivieren/publiz/


A Decomposition Theory for Cyclotornic Modules 
under the Complete Point of View 

Dirk Hachenberger 

Institut F r  Mathematik, Universität Augsburg, 86159 Augsburg, Germany 
E-mail: hachenberger@math.uni-augsburg.de 

Communicated by E. Kleinfeld 

Reccived May 4,1999 

In 1986, D. Blessenohl and K. Johnsen (1986, J. Algebra 103, 141-159) proved 
that for any finite extension E/F of Galois fields there exists a complete normal 
bask generator W of E / F ,  which means that W simultaneoust) generates a normal 
basis for E over evety intermediate field of E / F .  In a recent monograph by the 
author (1997, "Finite Ficlds: Normal Bases and Completely Free Elements," 
Kluwer Academic, Boston) a theory is developed which allows the study of module 
struetures of Galois fields as extensions with respect to various subfields and which 
led to an exploration of the structure of complete normal basis generators as well 
as explicit and algorithmic constructions of these objects. In the present papcr we 
continue the development of that theory by providing various structural results: the 
Complete Decomposition Theorem, the Complctc Product Theorem, a Theorem 
on Simultaneous Generators, and a Uniqueness Theorem. @ 2001 Academic Prcss 
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1. GALOIS FIELDS UNDER THE COMPLETE POINT 
OF VIEW 

We consider a Galois field F = GF(q) and work in a fixed algebraic 
closure F of F. For each finite field extension K over F there is a ring 
homomorphism of the polynomial ring K [ x ]  to the ring ~ n d , ( F )  of 
K-vector space endomorphisms, mapping h to h(uK), where ai, : y + ylKl 
denotes the Frobenius automorphism of F over K (and IKI the cardinality 
of K).  By defining 


































