Print ISSN: 2588-2546

Mathematical Researches

Online ISSN: 2588-2554

Homepage: https:/mmr.khu.ac.ir/

Existence of multiple solutions for Sturm-Liouville boundary

Hadi Haghshenas®

value problems

* Ghasem Alizadeh Afrouzi?

1. Department of Mathematics, Faculty of Mathematical Sciences, University of Mazandaran, Babolsar, Iran.

DSE-mail: haghshenas60@gmail.com

2. Department of Mathematics, Faculty of Mathematical Sciences, University of Mazandaran, Babolsar, Iran.

E-mail: afrouzi@umz.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Article

Article history:
Received:
7 April 2020

Received in revised form:

19 October 2020
Accepted:

20 October 2020
Published online:
31 December 2022

Keywords:
Sturm-Liouville
boundary value
problems,
Variational

methods,

Critical point theory,

infinitely many solutions.

Introduction

In this article, we consider the following fourth-order boundary value

problem
{(p(c)u"(t))" — (q@w' ®) +r@®)u) = 2 (tu®), (e [01]),
u(0) =u(@)=u"0)=u"(1)=0, P

Where L €]0,+[, p,q,r € L*([0,1]) and f:[0,1] x R —» R is continuous.
Fourth-order ordinary differential equations act as models for the bending or
deforming of elastic beams, and, therefore, they have important applications
in mechanical engineering, control systems, economics and computer
sciences. Boundary value problems for fourth-order ordinary differential
equations have been of great concern in recent years. Many researchers have
investigated into beam equations under various boundary conditions and
through different approaches, we refer the reader to [1, 2, 4, 5] for an overview
on this subject. For example, in [2] the authors based on variational methods
and critical point theory discussed the existence of at least three solutions for

the problem (P).
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Material and methods

In this research, based on variational methods and critical point theory, we
guarantee the existence of infinitely many classical solutions for a two-point
boundary value problem with fourth-order Sturm-Liouville equation; Some
recent results are improved and by presenting one example, we ensure the

applicability of our results.

Conclusion

In this work, we give some new criteria to guarantee the infinitely many
solutions for the problem (p), and, therefore, the three solutions results
obtained in [2] are improved. The proof of the main result is based on the

critical point theory applied in [8].
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