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Constructions, counts and classifications of cyclotomic involutions over finite fields

Qu Longjiang, i Kangquan

(College of Liberal Arts and Sicences,National University of Defense Technology,Changsha 410073, China)

Abstract : Since any polynomials f (x) over finite fields can be written uniquely as z"h (x*) 4+ £(0), based on this form,
Wang et al. presented a new concept called the index of polynomials in 2009. Since it was proposed, this parameter has turned
out to be very useful in studying value set size of polynomials, character sum. permutation polynomials, among others. Involu-
tions play very important roles in the design of block ciphers. For the past two years, in order to provide more S-boxes for
block ciphers, several scholars did some research about involutions. Recently Zheng et al. studied involutions of the form
a2 h(x*) over F, providing a necessary and sufficient condition of this polynomials to be involutary and presenting a method to
construct involutions with this form. However, the method needs to solve one equation system, i.e., (3).

In this paper, we firstly improve the method of Zheng et al., obtaining the explicit solutions of the equation system using
the conjugacy relation over symmetric group and the idea of block matrices secondly we give the number of involutions with any
fixed index and constant term 0. Thirdly according to the index, known involutions with explicit expression are classified. Final-
ly, we determine several classes of involutions, enriching the known results. Specifically, aiming at the involutions of low inde-
xes, more specific involutary conditions of index 2 and 3 are given than the results of Zheng et al. For involutions with high in-
dexes, using the compositional results obtained by us before. we give a class of involutions of the form x"h (z* ") over F ..

Keywords: finite fields;index;involutions; classification
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