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Gauss sums and computation of rational points

JIANG Kun, GAO Wei, CAO Wei'
( School of Mathematics and Statistics, Ningbo University, Ningbo 315211, China )

Abstract: It is important in the area of finite fields study to compute the number of rational points on algebraic

varieties in finite fields. Let F, be the finite field of order ¢ and f be a nonzero polynomial over F, with degree
matrix D, ; denote by N(f) the number of F, -rational points of the hypersurface defined by f =0; write
D, ~, A when D, isrow equivalent to an integer matrix A4 in the residue ring Z/(q —1)Z . Using Gauss sums,
we obtain the explicit formula for N(f) in the case of D_,r ~4 diag(4,,-+-,4,,) , where A €{l,p} and p, is a
prime divisor of ¢ —1, which generalizes the known results.

Key words: finite field; rational point; Gauss sum; character



