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SOLUTIONS FOR A HIGHER-DEGREE EQUATION OVER FINITE

FIELDS

ZHONG Ke-xin, XIA Yong-bo

(C’ollege of Mathematics and Statistics, South-Central Minzu University, Wuhan 430074, C’hina)

Abstract: Let m be a positive integer and Fasm the finite field with 2°™ elements. We

investigates the following equation over the finite field Fyam

22m

T +az?" + bz = 0,

where a,b € F3s,,. By applying relevant theorems from Bluher’s work and properties of linearized
polynomials and permutation polynomials, we determine the number of solutions to the above
equation and characterize the conditions on a and b for each possible solution count. The result
may have potential applications in the study of the correlation properties of certain sequences,
code constructions, and differential properties of cryptographic functions.

Keywords: Finite field; linearized polynomial; permutation polynomial; equation of higher
degree
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