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ABSTRACT 

In this paper, we research the existence and uniqueness of positive solutions for a coupled system of fractional differen-
tial equations. By means of some standard fixed point principles, some results on the existence and uniqueness of posi-
tive solutions for coupled systems are obtained. 
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1. Introduction 

Fractional differential equations can describe many phe-
nomena in various fields of engineering and scientific 
disciplines such as control theory, physics, chemistry, 
biology, economics, mechanics and electromagnetic. In 
recent years, there are a large number of papers dealing 
with the existence of positive solutions of boundary 
value problems for nonlinear differential equations of 
fractional order. We refer readers to the monographs 
such as Kilbas etal. [8], Miller and Ross [20], Podlubny 
[21], and the papers [1,3-5,12-19,28-33] and references 
therein.  

In [12], Li, Luo and Zhou considered the existence of 
positive solutions of the following boundary value prob-
lem of fractional order differential equations:  
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where 0D  is the standard Riemann-Liouville fractional 
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satisfies Caratheodory type conditions. 
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In [30], Yang, Wei and Dong investigated the follow-
ing existence of positive solutions of fractional order 
differential equations:  
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where 0
c D  is the Caputo fractional derivative of order 

1 2  and ([0 1] [0 ) )     f C R

In addition, recently some authors also pay close at-
tention to the existence of solutions for coupled systems 
of fractional differential equations (see[2,3,25,26]).  

In [26], Su studied the existence of solutions for a 
coupled system of fractional differential equations: 
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are given functions and 0  is the standard Riemann- 
Liouville fractional derivative.  

In [25], Sun, Liu and Liu considered the following 
systems of fractional differential equations with antipe- 
riodic boundary conditions: 
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where 0
c D  denotes the Caputo fractional derivative, 

4
1 2,  0 1,  (1  2 ).          p q f f C J R R  

However, the research on the systems of positive solu-
tions of fractional differential equations hasn’t received 
remarkable attention. In this paper, we shall concern with 
the existence and uniqueness of positive solutions for a cou- R . 

Copyright © 2013 SciRes.                                                                               OJAppS 



M. J. LI, Y. L. LIU 54 

pled system of nonlinearfractional differential equations. 
More precisely, we will consider the following problem: 
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where 0
c D  denotes the Caputo fractional derivative for 
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This is organized as follows: In section 2, we in- 
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tro

2. Preliminaries 

space: 

duce some preliminary results, including basic defini- 
tions of fractional integrals and derivatives, some proper- 
ties and a fixed point theorems. In section 3, by applying 
some standard fixed point principles, we prove the exis- 
tence and uniqueness of positive solutions for a coupled 
system of nonlinear fractional differential equations. 
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fundamental facts of fractional calculus theory, which 
can be found in [8,21]. 
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is called the Riemann-Liouville fractional derivative of 
order 0 , where [ ]  denotes the integer part of real 
number  . 
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therefore T is a contraction operator. 
Thus the conclusion of the theorem holds by using the 

fixed point theorem of contraction mapping principle. 
The proof is completed. 
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