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Abstract. In this paper, by using the topological degree method and some limiting
arguments, we study the existence of periodic solutions for a class of one-dimensional
chain with semilinear restoring force and bounded-coupling. An approach via time-map is
used to investigate the existence of periodic solutions for the equations. In our case, some
unbounded conditions about the damping term are considered.
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Introduction

In this paper, we are concerned with the 2𝜋−periodic boundary value problem for the inﬁnite system of boundedly-coupled second-order diﬀerential
equations
(1.1)
𝑢′′𝑖 + 𝑓𝑖 (𝑢𝑖 )𝑢′𝑖 + 𝑔𝑖 (𝑢𝑖 ) = 𝑝𝑖 (𝑡, 𝑢, 𝑢′ ), 𝑖 ∈ Z,
𝑢(2𝜋) − 𝑢(0) = 𝑢′ (2𝜋) − 𝑢′ (0) = 0,

(1.2)

where 𝑢 ∈ R𝑍 , 𝑢′ ∈ R𝑍 , 𝑓𝑖 , 𝑔𝑖 : R → R are continuous, 𝑝𝑖 : [0, 2𝜋]×R𝑍 ×R𝑍
are continuous functions and 2𝜋−periodic for the ﬁrst variant and, for each
𝑖 ∈ 𝑍, 𝑝𝑖 depends only on a ﬁnite number of components of 𝑢 and 𝑢′ and
satisﬁes
(𝑝0 ) ∣𝑝𝑖 (𝑡, 𝑢, 𝑢′ )∣ ≤ 𝑃𝑖 ∈ 𝑅+ .
By a solution of (1.1)-(1.2) we mean a solution 𝑢 of (1.1) such that 𝑢𝑖 (0) =
𝑢𝑖 (2𝜋), 𝑢′𝑖 (0) = 𝑢′𝑖 (2𝜋) for each 𝑖 ∈ Z.
The problems of the existence of the periodic solutions of inﬁnite systems
have been studied in many papers with diﬀerent methods for its physical
backgrounds. For example, the classical variational techniques is used in
[1]- [4] to obtain the existence of the periodic solutions to the autonomous
conservative one-dimensional lattice of particles and, meanwhile, in [9][10], a
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