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ABSTRACT 

By employing the Srivastava-Owa fractional operators, we consider a class of fractional differential equation in the unit 
disk. The existence of the univalent solution is founded by using the Schauder fixed point theorem while the uniqueness 
is obtained by using the Banach fixed point theorem. Moreover, the integral mean of these solutions is studied by ap- 
plying the concept of the subordination. 
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1. Introduction 

Recently, the theory of fractional calculus has found in- 
teresting applications in the theory of analytic functions. 
The classical definitions of fractional operators and their 
generalizations have fruitfully been applied in obtaining, 
for example, the characterization properties, coefficient 
estimates [1], distortion inequalities [2] and convolution 
structures for various subclasses of analytic functions and 
the works in the research monographs. In [3], Srivastava 
and Owa, gave definitions for fractional operators (de- 
rivative and integral) in the complex z-plane  as fol- 
lows: 



Definition 1.1. The fractional derivative of order   
is defined, for a function  f z  by  
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Definition 1.2. The fractional integral of order   is 

defined, for a function  f z , by  
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Further properties of these operators can be found in 
[4,5]. 

2. Preliminaries 

Let  be the class of all normalized analytic functions  
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in the open unit disk : :U z z   1  satisfying 
 0 0f   and  0 1f  .  Let  be the class of ana- 

lytic functions in U and for any  and 


a ,n  
 ,a n  be the subclass of  consisting of functions 

of the form 


  nf z a a  .nz   
For given two functions F and G, which are analytic in 

U, the function F is said to be subordinate to G in U if 
there exists a function h analytic in U with  

   0 0 and 1 for allh h z z U    

such that  

     for all .F z G h z z U   

. If G is uni- F GWe denote this subordination by 
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valent in U, then the subordination F G  
.

is equivalent 
to    0 0F G  and   F U G U

Lemma 2.1 ]. If th
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Theorem 2.2. (Schauder) Let X be a Banach space, 

M X  a nonempty closed bounded convex subset and 
M  is compact. Then P has a fixed point. 
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Lemma 3.1. If the function h is analytic, then the ini- 
tial value problem (1) is equivalent to the nonlinear 
Volterra integral equation  
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Remark 3.1. By using fractional calculus we observe 
that Equation (2) is equivalent to the integral equation of 
the form  

       , , ,z zu z I h z u z k z I u z   ,      (3) 

that is, the existence of Equation (2) is the existence of 

 the assumptions (H1) and (H2) hold. 
Th

the Equation (3). 
Theorem 3.1. Let
en Equation (1) has a univalent solution  u z  on U. 
Proof. We need only to show that :P   has a  

fix   ed point by using Theorem 1.2 where
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Thus by the assumption of the theorem we have that P 
is a contraction mapping. Then in view of Banach fixed 
point theorem, P has a unique fixed point which corre- 
sponds to the univalent solution (Theorem 3.1) of Equa- 
tion (1). Hence the proof. 

The next result shows the integral means of univalent 
solutions of problem (1). 
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