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VALUES OF LUCAS SEQUENCES
MODULO PRIMES

ZHI-HONG SUN

ABSTRACT. Let p be an odd prime, and a, b be two inte-
gers. It is the purpose of the paper to determine the values
of u(p±1)/2(a, b) (mod p), where {un(a, b)} is the Lucas se-

quence given by u0(a, b) = 0, u1(a, b) = 1 and un+1(a, b) =
bun(a, b) − aun−1(a, b) (n ≥ 1). In the case a = −c2, a reci-
procity law is established. As applications we obtain the cri-
teria for p|u(p−1)/4(a, b) (if p ≡ 1 (mod 4)) and for k ∈ Q0(p)

and k ∈ Q1(p), where Q0(p) and Q1(p) are defined as in [10].

1. Introduction. Let a and b be two real numbers. The Lucas
sequences {un(a, b)} and {vn(a, b)} are defined as follows:

(1.1)
u0(a, b) = 0, u1(a, b) = 1,

un+1(a, b) = bun(a, b) − aun−1(a, b), n ≥ 1;

(1.2)
v0(a, b) = 2, v1(a, b) = b,

vn+1(a, b) = bvn(a, b) − avn−1(a, b), n ≥ 1.

It is well known that

(1.3)
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and
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