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Motivated by the Liu�Srivastava linear operator, we introduce here a modification of the operator of 
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refine some previous results were determined. 
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INTRODUCTION 
 
Consider the multivalent meromorphic functions of 
fractional power, which are analytic in the punctured unit 
disk  take the structure 
 

 

  
where  Then, we obtain 
 

 

  
Let   denote   the   class   of   functions   of  the  form 
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             (1) 

 
which are analytic in the punctured unit disk  The 
convolution of two power series , given by (1) and 

 is defined as the following 

power series: 
 

 

  
Remark 1: In view of the Uniformization Theorem – for every simply 
connected Riemann surface X, there exists a conformal 
homeomorphism  where  is one of the three 

standard regions, the Riemann sphere  the complex plane  or 
the unit disk  The conformal type 
of  is elliptic, parabolic or hyperbolic, respectively. The map  is 
called the uniformizing map. The case which was studied most is 
that  is a simply connected region,  Then,  is of 
hyperbolic type and  is a univalent function in  (Nevanlinna, 
1953). A function  belongs to the class , the 
class of meromorphically multivalent starlike functions of order  
where     ,    if     and     only     if          and  



 
 
 
 

 A function  belongs 

to the class , the class of meromorphically multivalent 
convex functions of order  where , if and only if 

 and  A function 

 belongs to the class  the class of 
meromorphic multivalent �convex function, where 

, if and only if  and 

  

In the present paper, we consider another new class of 
meromorphic multivalent function  for functions, 

 which is defined by 
 

 

 
for  
 
For  and 

 the generalized 

hypergeometric function  is 
defined by the infinite series 
 

, 

  
 
where  is the Pochhammer symbol defined by 
 

 

  
Corresponding to the function  given by 
 

 
  
We define the following linear operator 
 

  (2) 

 
For convenience, we write 
 

   
 
Clearly, when  the linear operator defined by Equation 2 
would reduce immediately to the familiar Liu�Srivastava linear 
operator (Liu and Srivastava 2004a, b) which was studied by Ali et 
al. (2008). Special cases of the Liu�Srivastava linear operator 
include the meromorphic analogue of the Carlson�Shaffer linear 
operator (Liu and Srivastava, 2001;  Liu,  2003; Yang,  2001).  Also,  
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the operator in Equation 2 reduces to the operator which is 
analogous to the Ruscheweyh derivative operator (Yang, 1996). 
Recently, Srivastava et al. (2011) defined and established a linear 
operator corresponding to the Dziok�Srivastava linear operator by 
using another class of analytic functions of fractional power. Next, 

by applying the operator in Equation 2 on the class  to 

obtain the subclass  as follows: 

 

  

for  

 
In order to obtain our results, we need the following lemmas: 
 
Lemma 1: (Miller and Mocanu, 1978) Let  be a complex 
function,  and let 

. Suppose that the function 
 satisfies the following conditions: 

 
(i)  is continuous in  

(ii)  and  

(iii)  such that 

 Let  be analytic 

in  such that  for all  If 

 then 

 

 
Lemma 2: (Oros, 2008) Let  be a positive integer. Suppose that 
functions  satisfy 

 and 

 If 

 and 

,  

then  

 
Lemma 3: (Miller and Mocanu, 1981) Let the function 

 satisfy  for all real  and for all 

real  If  is analytic in the 

unit disk  and  then  
for  
 
 
RESULTS 
 
We begin with the following theorem: 
 
Theorem 1: Let   
 

 and we let a function  
given by: 
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where  and satisfy  

If for the aforestated real  and  satisfy that 
 and  then 

 

  

 
Proof: Our aim is to satisfy Lemma 1. First we let 

 and set  

and  
 

  

 
A computation yields 
 

  
Next, if we put that  and set 
 

 
  
we can observe that  is continuous in 

 with  and 
 that is the 

conditions (i) and (ii) of Lemma 1 are satisfied. In 

addition, for  such that  we 
pose 
 

  

 
This shows that condition (iii) of Lemma 1 is satisfied. 
Then from Lemma 1, we readily arrive at the conclusion 
asserted by Theorem 1. In view of Theorem 1, if we put 

 and , then 
we  obtain   the   next  result  for  Carlson�Shaffer’s  linear 

 
 
 
 
operator; Liu and Srivastava (2001) and Liu (2003). 
 
Corollary 2: Let the assumptions of Theorem 1 hold. 
Then 
 

 

  
Again in virtue of Theorem 1, if we set 

 and 

, then we obtain the next 

result (Goodman, 1983; Duren, 1983). 
 
Corollary 3: Let the assumptions of Theorem 1 hold. 
Then 
 

 

  
In the next result we introduce another sufficient condition 
for star-likeness by using Lemma 2. 
 
Theorem 4: Let   If  
 

  
Then 
 

  

 
Proof: Letting 
 

 

  
Assume that 

 
then the result follows from Lemma 2. 
 
Theorem 5: Let   If 

 
 

 

  
Then 
 

 



 
 
 
  
Proof: Letting 
 

 

  
Assume that 

 with  then the result follows from Lemma 2. 
Finally, by applying Lemma 3, we obtain the next result 
which describes new sufficient conditions for star-likeness 
subclass containing the operator (2). 
 
Theorem 6: Let   If 
 

 

  
Then 
 

  

 
Proof. Assuming 
 

 

  
Define a function  as follows 
 

 

  
then by the hypotheses of the theorem, we obtain that 
 

 

  
In order to apply Lemma 3, we must verify that 

 whenever  and  are real numbers 
such that  We have 

 Hence by Lemma 3, we conclude that  
 
 
CONCLUSIONS 
 
From the aforementioned, we conclude that by using the 
same method of this work, we can find the sufficient 
conditions for convexity, close to convexity, convexity, 
uniformly star-likeness and spiral-likeness (Darus and 
Ibrahim, 2008; Ibrahim and Darus, 2009a). Other studies 
related to subordination and superodinations can be read 
up in Ibrahim and Darus (2010a, b), and Ibrahim and 
Darus (2009b). 
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