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Abstract

In this study the nonlocal and integral boundary value problems for the sys-
tem of nonlinear fractional differential equations involving the Caputo fractional
derivative are investigated. Theorems on existence and uniqueness the of solu-
tion are established under the some sufficient conditions on nonlinear terms. A
simple example of applications of the main result of this paper is presented.

1. Introduction
Differential equations of fractional order have proved to be valuable tools in the

modeling of many phenomena is various fields of science and engineering. Indeed, we
can find numerous applications in viscoelasticity [1-3], dynamical processes in self-
similar structures [4], biosciences [5], signal processing [6], system control theory
[7], electrochemistry [8] and diffusion processes [9]. Further, fractional calculus has
found many applications in classical mechanics [10] and the calculus of variations
[11] and is a very useful and means for obtaining solutions to non-homogenous linear
ordinary and partial differential equations. For more details we refer the reader to
[12].

There are several approaches to fractional derivatives such as Riemann-Lowville,
Caputo, Weyl, Hadamar and Grunwald-Letnikov, etc. Applied problems require
those definitions of a fractional derivative that allow the utilization of physically
interpretable initial and boundary conditions. The Caputo fractional derivative
satisfies these demands, while the Riemann-Lowville derivative is not suitable for
mixed boundary conditions.

Recently, the theory on existence and uniqueness of solutions of linear and non-
linear fractional differential equations has attracted the attention of the many au-
thors, see for example, [13-17] and references therein. However, many of the physical
systems can better be described by nonlocal boundary conditions. Nonlocal bound-
ary conditions are encountered in various applications such as population dynamics,
blood flow models, chemical engineering and cellular systems.

In this paper, we study existence and uniqueness of nonlinear fractional differ-
ential equations of the type

cDα
0+x(t) = f(t, x(t)), for t ∈ [0, T ] , (1.1)




