
Accepted Manuscript

Existence of multiple solutions to second-order discrete Neumann
boundary value problems

Yuhua Long, Jiali Chen

PII: S0893-9659(18)30071-5
DOI: https://doi.org/10.1016/j.aml.2018.03.006
Reference: AML 5454

To appear in: Applied Mathematics Letters

Received date : 5 February 2018
Revised date : 6 March 2018
Accepted date : 7 March 2018

Please cite this article as: Y.H. Long, J. Chen, Existence of multiple solutions to second-order
discrete Neumann boundary value problems, Appl. Math. Lett. (2018),
https://doi.org/10.1016/j.aml.2018.03.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.aml.2018.03.006


Existence of multiple solutions to second-order discrete
Neumann boundary value problems

Yuhua Long ∗† Jiali Chen
1. School of Mathematics and Information Science,

Guangzhou University, Guangzhou, 510006, P. R. China

2. Key Laboratory of Mathematics and Interdisciplinary Sciences of Guangdong

Higher Education Institute, Guangzhou University, Guangzhou, 510006, P. R. China

Abstract

By using the invariant set of descending flow and variational method, we establish
the existence of multiple solutions to a class of second-order discrete Neumann bound-
ary value problems. The solutions include sign-changing solutions, positive solutions,
and negative solutions. An example is given to illustrate our results.
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1 Introduction

In this work, we are concerned with a class of second-order nonlinear difference equations
with Neumann boundary conditions described below

{
−∆[p(n− 1)∆u(n− 1)] + q(n)u(n) = kf(n, u(n)), n ∈ [1, N ],

∆u(0) = ∆u(N) = 0.
(1.1)

Here k > 0 is a parameter, ∆ is the forward difference operator defined by ∆u(n) = u(n +
1)−u(n). N > 1 is a positive integer and [1, N ] = {1, 2, · · · , N−1, N}. f : [1, N ]×R → R is
continuous in the second variable, p : [0, N ] → (0,+∞) satisfies p(0) = p(1) and q : [1, N ] →
[0,+∞).

Discrete nonlinear equations play an important role in describing many physical problems,
such as nonlinear elasticity theory or mechanics and engineering topics [1]. Equation (1.1)
with k = 1 has been extensively studied in the literature. For instance, the existence of
nontrivial positive solutions was established in [2, 3, 4]. For results on nonlinear difference
equations with other types of boundary conditions, we refer the reader to [5, 6] and references
therein. When it comes to sign-changing solutions, much of research has been focused on
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