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Linearized polynomials and normal bases in finite fields

XU Biyun', XIAO Yili', CAO Wei®
( 1.School of Mathematics and Statistics, Ningbo University, Ningbo 315211, China;
2.School of Mathematics and Statistics, Minnan Normal University, Zhangzhou 363000, China )

Abstract: Let IE‘q be the finite field of ¢ elements, and IFqn be its extension of degree n. A normal basis of
IFqn over IE‘q is a basis of the form {a,a?,---,a? } and « is called a normal element of IFqn/ IFq. For a
positive divisor k of n,let 97, denote the set of all the normal elements of F,/F,, G, denote the set of
ae IFqn satisfying IFqk (a)= IFqn and Z::l al en . - In this paper, we provide the counting formulae for 97,

and G,, using properties of linearized polynomials in finite fields.
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