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Abstract. The main objective of this research is to investigate the existence and
stability of solutions for implicit second order differential equations with fractional-
orders integral boundary conditions. Our studies have relied on Krasnoselskii’s fixed
point theorem and Banach contraction principle. We provide examples to clarify the
achieved conclusions.

1. Introduction

Mathematicians effectively used the tools of fractional calculus to describe real-
life problems requiring highly accurate mathematical modeling. It is observed that
the proposed models are more appropriate to be represented by fractional-order
differential equations that yield more precise outcomes. Recently, fractional-order
derivatives have been increasingly used in a diversity of scientific fields. Such as
electromagnetics, electrochemistry, fluid mechanics, quantum mechanics, viscoelasticity,
ecological systems, optics, and signal processing. Therefore, it is a mathematical
challenge to develop and implement new methods for solving fractional-order differential
equations, see [8, 10, 12, 13, 14, 15, 16, 23].

On the other hand, the stability analysis of the fractional order differential equations
is critical in many applications and essential in the Ulam-Hyers-Rassias stability types
and their generalizations, see [7, 18, 20].
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