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SYMMETRIC PERIODIC SOLUTIONS
OF RATIONAL RECURSIVE SEQUENCES

YULIN CAO AND G. LADAS

ABSTRACT. We consider the rational recursive sequence

(∗) xn+1 =
a +

∑k−1

i=0
bixn−i

xn−k
, n = 0,±1,±2, . . .

where
a ∈ (0,∞) and b0, . . . , bk−1 ∈ [0,∞)

and show that, under appropriate hypotheses, when the lin-
earized equation

Eyn+1 + Eyn−k =

k−1∑
i=0

biyn−i, n = 0,±1,±2 . . .

about the positive equilibrium E of (∗) has a periodic solution
with minimal period 2(k + 1), then (∗) also has a periodic
solution with the same minimal period.

1. Introduction. Consider the rational recursive sequence

(1) xn+1 =
a +

∑k−1
i=0 bixn−i

xn−k
, n = 0,±1,±2, . . . ,

where

(2) a ∈ (0,∞) and b0, . . . , bk−1 ∈ [0,∞).

Our aim in this paper is to show that, under appropriate hypotheses,
when the linearized equation

(3) Eyn+1 + Eyn−k =
k−1∑
i=0

biyn−i, n = 0,±1,±2, . . .
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