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Given an extension E/F of Galois fields and an intermediate field K, we consider the 
problem whether the (E, K)-trace of a primitive F-normal element of E can be 
a prcscribed F-normal element of K. An interesting application is the existente of 
trace-compatible sequences of primitive F-normal elements for certain towers of 
Galois fields. In this respect, particular emphasis is laid on extensions having prime 
power degree. 0 1999 Academic Press 

K e y  Words: finite field; primitive elernent; normal element (basis); trace compatible 
scquence. 

1. INTRODUCTION 

Let q 2 2 be a prime power and k, e 2 1 integers. To (q, k, e) corresponds 
a triple (F, K, E) of Galois fields: F = GF(q), and, in a fixed algebraic closure 
of F, K is the k-dimensional extension over F and E is the e-dimensional 
extension over K. Let F denote the Set of triples (q, k, e) such that for the 
corresponding (F, K, E) the following holds: for every a E K which is normal 
over F ,  there exists a primitive W ,  in E which is normal1 over F und whose 
( E ,  K)-trace is equal to a. 

Recently, Cohen and the author [CoHa] have proved that for any exten- 
sion E/F of Galois fields (E # F) and for any nonzero a~ F there exists 
a primitive element W ,  in E which is normal over F and whose (E, F)-trace is 
equal to U. They thereby strengthened the primitive normal basis theorem of 
Lenstra and Schoof [LeSc] as well as Cohen's theorem on primitive elements 

' W  E E is called normal over F if its conjugates under the Galois group of E/F form an F-basis 
of E. For the theory of normal bases we refer to [Hall. 
















