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Abstract 
    In this work, we study a new class of meromorphicmultivalent functions, defined 

by fractional differ-integral operator.We obtain some geometricproperties, such 

ascoefficient inequality, growth and distortion bounds, convolution properties, 

integral representation, radii of starlikeness, convexity, extreme pointsproperties, 

weighted mean and arithmetic meanproperties. 
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 حهل صنف حديث لدوال متعددة التكافؤ المرمهرفيه معرفه بهاسطة التفاضل ألكدري 
 

 قاسم عبدالحميد جاسم ،عدنان عزيز حدين*
 كليو العلهم، جامعو بغداد، بغداد، العراق قدم الرياضيات،

 ألخلاصه
بهاسطة المؤثر  في ىذا العمل الحالي, درسنا صنف حديث من الدوال متعددة التكافؤ المرمهرفيو, المعرفة     

التفاضلي ألكدري. حرلنا بعض الخرائص اليندسية, مثل, مترا حجو المعاملات, وقيهد النمه و التذهه, 
خاصية, التكامل, إنراف أقطار ألنجميو ولتحدبيو, الهسط الحدابي المهزون, و الهسط  خاصية الالتهاء,

 الحدابي الرياضي لتلك الدوال.  
1. Introduction 

Let     stand for the class of functionsof the format: 

 ( )  
 

  
 ∑    

         (         *     +) 
 
                                      (1.1) 

which are holomorphic and multivalent in the punctured unit disk    *                +  
   {0}. 

A function f    is ameromorphic multivalent starlikefunction of order   (     )  if  

  2 
   ( )

 ( )
3     (     )                                                (1.2) 

a function     is a meromorphic multivalent convex function of order   (     ), if  

  2 .  
   ( )

 ( )
/3     (     )                                             (1.3) 

For functions      presented in (1.1) and g(w)    presented by  

 ( )   
 

  
 ∑    

         (         *     +)      
 
                            (1.4) 

We define by the convolution of  ( )and  ( ) 

(   )( )  
 

  
 ∑      

  (   )( )  
                               (1.5) 
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     In this article, we investigate a new class of meromorphic multivalent functions by making use of 

the fractional differ-integral operator,defined asfollows: 

Definition (1 .1)[1]:Let function f(w)   defined in (1.1). Then  

    
       

 ( )=

{
 

 
 (       ) ( )

 (   ) (   )
           

       ,     ( )-(      )

 (       ) ( )

 (   ) (   )
           

        ,     ( )-(     ) 

              (1.6)    

where    
       

 ( ) is the circulatedfractional derivative operator of order   defined by  

    
       

 ( )  
 

 (   )

 

  
2    ∫     

 

 (   )    (              
 

 
 ( )  3(1.7) 

 

 

(                     (   *   +   ))  
     where f(w), is an analytic function in a simply-connected region of the w-plane containing the 

origin and the multiplicity of (   )   is removed by requiring log(w-t) to be real when    
(   )      provided that  

 ( )   (    )(   )                                                           (1.8) 

and     
       

  is the generalized fractional integral operator of order -  (     ) defined by 

    
       

 ( )  
  (   )

 ( )
∫      
 

 

(   )   (  (           
 

 
) ( )                 (   ) 

(                   (   *   +   ))  
where f(w), is constrained, the multiplicity of (   )   is removed as above and r is presented by 

order estimate (1.8). 

    
       

 ( )      
     

 ( )                                                                   (1.10) 

and  

    
       

 ( )      
     

 ( )                                                                          (    ) 

where     
       

 ( )       
     

 ( )   are the Owa-Saigo-Srivastvav generalized fractional derivative and 

integral operators (see [2,3,4] ). 

Also  

    
        ( )    

  ( )           (      )                                             (    ) 

and  

    
         ( )    

   ( )           (      )                                      (1.13) 

     where  
  and   

  are the familiar Owa-Srivastava fractional derivative and integral of order  , 

respectively (see [5,6] ). Furthermore, in Gamma function, we have   

    
       

   
 (   ) (       )

 (     ) (       )
                                       (1.14) 

(                     (   *   +   ))  
and  

    
       

   
 (   ) (       )

 (     ) (       )
               (1.15) 

 (                   (   *   +   ))  
Now  , using (1.1), (1.14), (1.15), in (1.6), we get  

    
       

 ( )   
 

  
 ∑     

       
   

  
                                                      (1.16) 

provided that                                      and  

    
       

 
(   )   (   )   

(       )   ( )   
                                                                                 (    ) 

.    
       

 ( )/
 
          ∑    
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.    
       

 ( )/
  

   (   )       (   )∑

 

   

    
       

   
    

  
  
  

.    
       

 ( )/
 
 
(     ) 

(   ) 
(  )       ∑    

         

(   ) 

 

   

   
    

    It may be worth noting that, be choosing      and        the operator    
       

 ( )  

educes to the well-known Ruscheweyh derivative   
  ( )  for meromorphic univalentfunctions[7]. 

Following our new subclass of meromorphic multivalent functions. 

Definition (1.2): Let   (           ) be denoted the new class of functions       which satisfies 

the condition : 

|
|

 (    
       

 ( ))
   

(    
       

 ( ))
  (   )

  (    
       

 ( ))
   

(    
       

 ( ))
   

|
|
                                                             (1.18) 

     where                                              
            ,q      * +, 
Similar studieswere executed by several different authors, including Aouf et al. [8], Atshan et al.[9] , 

Panigrahiand Jena [10], and Juma and Dhayea [11],but usinganother class. 

2.Coefficient Inequality 

     In the following theorem, we obtain the requisite and sufficient condition for the function f to be in 

the class    (           ).  

Theorem (2.1): Let     . Then f is in the class   (           ) if and only if  

∑     
        

   
  

(     ) 
.     

      

   
/   

(     ) 

(   ) 
( ( (   )   )  (   ))  (2.1) 

where      
       

is given in (1.17),       ,           and    . 

The outcome is sharp for the function 

 

 ( )   
 

  
 

(     ) 

(   ) 
( ( (   )  ) (   ))

    
         

(     ) 
.     

      

   
/
                   (2.2) 

Proof:Presume that the inequality (2.1) holds and|z|=1. Then, we have  

| .    
       

 ( )/
   

 (   ) .    
       

 ( )/
 
| 

    |  .    
       

 ( )/
   

  .    
       

 ( )/
 
| 

=|
(     ) 

(   ) 
(  )          ∑      

         

(     ) 
   

    
    

 (     ) 

(   ) 
(  )      (   )  

 ∑     
          

(   ) 
   

    
    

(     ) 

(   ) 
(  )        ∑     

          

(   ) 
   

    
   |  

 |∑      
         

(     ) 
   

    
   (  

(   )

(   )
 )(  )      (   )|  

 |∑      
         

(     ) 
   

   .  
 

   
/ 

    
(     ) 

(   ) 
(  )      ( ( (   )   )| 

 |∑    
         

(     ) 

 

   

   
   (  

   

   
)  

(     ) 

(   ) 
(  )      (   )| 

  |∑    
         

(     ) 

 

   

   
   (  

 

   
)  

(     ) 

(   ) 
(  )      ( ( (   )   )| 
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 ∑    
       

 

   

  

(     ) 
(     

      

   
)   

(     ) 

(   ) 
( ( (   )   )  (   ))

     
Hence,the hypothesis is .  

Principle,     (           ). 

Conversely, suppose that     (           ),then from (1.18) we get  

|

|

 .    
       

 ( )/
   

.    
       

 ( )/
  (   )

  .    
       

 ( )/
   

.    
       

 ( )/
   |

|

 |

∑     
        

   
  

(     ) 
(     

      
   )   

   

∑     
         

(     ) 
 
      

   .  
 
   /  

(     ) 
(   ) 

(  )      ( ( (   )   )
|

    
since Re(w) |w| for all w (w   ), we get  

  {

∑     
        

   
  

(     ) 
(     

      
   )   

   

∑     
         

(     ) 
 
      

   .  
 
   /  

(     ) 
(   ) 

(  )      ( ( (   )   )
}

    
We choose the value ofw on the real axis so  

 .    
       

 ( )/
   

(    
       

 ( ))
  is real. 

Letting w   ,tgrough real values, we gain the inequality (2.1). 

Finally, sharpness follows if we take  

 ( )  
 

  
 

(     ) 
(   ) 

( ( (   )   )  (   ))

    
         

(     ) 
(     

      
   )

            

Corollary:Let  ( )    (           ),then 

   

(     ) 

(   ) 
( ( (   )  ) (   ))

 
   
         

(     ) 
.     

      

   
/
                                              (2.3) 

3.Growth and Distortion Bounds 

Next, we obtain the growth and distortion bounds for the linear operator     
       

. 

Theorem (3.1): If    (           ),then 

 

 

  
 

(     ) 

(   ) 
( ( (   )  ) (   ))

  

(     ) 
.     

      

   
/

   |    
       

 ( )|  
 

  
 

(     ) 

(   ) 
( ( (   )  ) (   ))

  

(     ) 
.     

      

   
/

    (3.1) 

(         )       
 

The outcome is sharp for the function 

 ( )   
 

  
 

(     ) 

(   ) 
( ( (   )  ) (   ))

    
         

(     ) 
.     

      

   
/
                                           (3.2) 

Proof : Let     (           ).Then by theorem (2.1), we get  
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∑    
       

  
  

(     ) 
(     

      

   
)

 

   

 ∑    
       

  
  

(     ) 
(     

      

   
)  

 

   

 

(     ) 

(   ) 
( ( (   )   )  (   )) 

or  

∑    

(     ) 

(   ) 
( ( (   )  ) (   ))

    
         

(     ) 
.     

      

   
/

 
          (3.3) 

Hence, 

|    
       

 ( )|  
 

    
 ∑     

       
     

  
    

 

    
     

       
     

 ∑   
 
             

 

  
 

    
       

  ∑   
 
    

 

  
 

(     ) 

(   ) 
( ( (   )  ) (   ))

    
         

(     ) 
.     

      

   
/
   (3.4) 

Similarly,  

|    
       

 ( )|  
 

    
 ∑    

       
     

 

 

   

 
 

    
     

       
     

 ∑  

 

   

 

 
 

  
     

       
  ∑   

 
    

 

  
 

(     ) 

(   ) 
( ( (   )  ) (   ))

    
         

(     ) 
.     

      

   
/
    (3.5) 

From (3.2) and (3.5), we get to (3.1) and the proof is entier. 

Theorem (  .2) :If      (           ).Then 

 

    
 

(     ) 
(   ) 

 ( ( (   )   )  (   ))

  
(     ) 

(     
      
   

)
     |.    

       
 ( )/

́

| 

 
 

    
 

(     ) 

(   ) 
 ( ( (   )  ) (   ))

  

(     ) 
.     

      

   
/

     (3.6) 

(         )                                
 The outcome is sharp for the function fpresented in (3.2). 

 Proof: is comparable to that of theorem (3.1). 

4. Convolution Properties 

Theorem (4.1): Let the function   (     ) defind by  

  ( )  
 

  
 ∑         

             (            )                                                    (4.1) 

Which is in the class   (           ).Then         (           ).where 

  

   
(     ) 

(     
      
   )

 

    
       

(     ) 
(   ) 

(  (   )( (   )   )  (   ))

 

(     ) 
(   ) 

(  (   )( (   )   )  (   )) (     
      
   )

(     ) 
(   ) 

(  (   )( (   )   )  (   ))
 

Proof : we must find the largest  such that  

∑
    
         

(     ) 
(     

      
   )

(     ) 
(   ) 

( ( (   )   )  (   ))
          

 

   

 

Since     (           ). (     ) then 
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∑
    
         

(     ) 
.     

      

   
/

(     ) 

(   ) 
( ( (   )  ) (   ))

       (     )       
 
                                 (4.2) 

By Cauchy –Schwarz inequality,we have  

∑
    
         

(     ) 
.     

      

   
/

(     ) 

(   ) 
( ( (   )  ) (   ))

√           (     )   
 
                       (4.3) 

So,we only show that  

    
         

(     ) 
.     

      

   
/

(     ) 

(   ) 
( ( (   )  ) (   ))

         
    
         

(     ) 
.     

      

   
/

(     ) 

(   ) 
( ( (   )  ) (   ))

√         . 

This equivalent to 

√         

  

(     ) 
.     

      

   
/

  

(     ) 
.     

      

   
/
 . 

From (4.3), we have  

√         

(     ) 

(   ) 
( ( (   )  ) (   ))

    
         

(     ) 
.     

      

   
/
, 

which is sufficient to prove that 
(     ) 
(   ) 

( ( (   )   )  (   ))

    
         

(     ) 
(     

      
   

)
 

  
(     ) 

(     
      
   )

  
(     ) 

(     
      
   

)
 

That implies to  

  

   
(     ) 

(     
      
   )

 

    
       

(     ) 
(   ) 

(  (   )( (   )   )  (   ))

 

(     ) 
(   ) 

(  (   )( (   )   )  (   )) (     
      
   

)

(     ) 
(   ) 

(  (   )( (   )   )  (   ))
 

Theorem (4.2):Let the function   (     ) that is defined in (4.1) be in class  (           ). Then 

the function k defined by  

 ( )  
 

  
 (           ) 

                                                        (4.4) 

belongsto the class  (            ).where  

 

 

   
(     ) 

(     
      
   )

 

    
       

(     ) 
(   ) 

  (   )( ( (   )   )  (   ))

 

   
(     ) 

    (   ) (      
      
   ) (  (   )( (   )   )  (   )) 

(     ) 
(   ) 

(   (   )( (   )   )  (   ))
 

Proof : We must find the largest   such that 

∑

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
 (( (   )  ) (   ))

(           )   
 
   ,  

since      (           ), (     ), we get 

∑ (

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

)

 

 
         (∑

 
   

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

    )

 

 

    (4.5) 



 Hussein and Jassim                                Iraqi Journal of Science, 2019, Vol. 60, No. 12, pp: 2685-2696 
 

6222 

and 

∑ (

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

)

 

 
         (∑

 
   

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

    )

 

    (4.6) 

Annexation of the inequalities (4.5) and (4.6) gives 

∑
 

 
(

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

)

 

 
   (        

 
   
)                                        (4.7) 

But     (           ),if and if  

∑

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

 (        
 
   
)               

                                            (4.8) 

The inequality (4.8) will be satisfied  

 

 

   
(     ) 

(     
      
   

)
 

    
       

(     ) 
(   ) 

  (   )( ( (   )   )  (   ))

 

   
(     ) 

    (   ) (      
      
   ) (  (   )( (   )   )  (   )) 

(     ) 
(   ) 

(   (   )( (   )   )  (   ))
 

Theorem (4.3): If  ( )  
 

  
 ∑   

 
      and  ( )  

 

  
 ∑   

 
     with |  |   

are in the class   (           ),then f(w)* (w)   (           ). 
Proof : From theorem (2.1)we get  

∑
   

(     ) 
(     

      

   
)
 

    
       

 

 

   

(     ) 

(   ) 
( ( (   )   )  (   ))  

Since  

∑

   
(     ) 

(     
      
   )     

       

(     ) 
(   ) 

 (( (   )   )  (   ))
       

 

   

 ∑

   
(     ) 

(     
      
   )     

       

(     ) 
(   ) 

 (( (   )   )  (   ))
      

 

   

 

 ∑

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
 (( (   )  ) (   ))

    
 
   .  

Thus f(w)* (w)   (           ). 

Hence, the proof is complete. 

Corollary (4.1): If  ( )  
 

  
 ∑   

 
      and  ( )  

 

  
 ∑   

 
     with        

are in the class   (           ),then f(w)* (w)   (           ). 

5.Integral Representation 

Theorem(5.1): Let     (           ),then  

    
       

 ( )  ∫    0∫
   ( ) (   )

 (   ( )  )
  

 

 
1   

 

 
,  

where   ( )        . 
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Proof: By letting  

 (    
       

 ( ))
  

(    
       

 ( ))
 
  ( ) (    )         

|
 ( )  (   )

  ( )   
|     

or equivalently  
 ( )  (   )

  ( )   
   ( )     (  ( )          

So  

.    
       

 ( )/
  

(    
       

 ( ))
 
 
   ( )  (   )

 (   ( )   )
   

after integration, we obtain 

   .    
       

 ( )/
 
 ∫

   ( )  (   )

 (   ( )   )
  

 

 

 

Therefore 

.    
       

 ( )/
 
    [∫

   ( )  (   )

 (   ( )   )
  

 

 

]  

Again by integration , we have  

    
       

 ( )  ∫    [∫
   ( )  (   )

 (   ( )   )
  

 

 

]   

 

 

 

and this is the required result. 

6.Radii of Starlikeness and Convexity 
In the following theorem, we introduce the radii of starlikeness and convexity. 

Theorem (6.1):If     (           ),then f is a multivalent meromorphicstarlike 

of order  (     )in the disk |w|<  , where 

      
 

{
 
 

 
    
(     ) 

 (   ) (     
      
   )     

       

(     ) 
(   ) 

(      ) ( ( (   )   )  (   ))
}
 
 

 
 

 
   

        

The consequence is sharp for the function f that is presented in (2.2).  

Proof: It is enough to show that 

|
  ́( )

 ( )
  |                                                                (6.1) 

But  

|
  ́(  )   ( )

 ( )
|  

∑ (   )     
    

   

  ∑      
    

   

 . 

Thus, (6.1) will be satisfied if  

∑ (   )     
    

   

  ∑       
    

   

       

or if  

∑
(      )

   
     

   

 

   

     

Since     (           ), we have  
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∑

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

 
        . 

Hence,(6.2) will be true if  

(      )

   
       

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

 , 

or equivalently  

    

{
 
 

 
    
(     ) 

 (   ) (     
      
   )     

       

(     ) 
(   ) 

(      ) ( ( (   )   )  (   ))
}
 
 

 
 

 
   

        

which follows the result.  

Theorem (6.2):If     (           ),then f is a multivalent meromorphicstarlike of order  (  

   )in the disk |w|<  , where 

      
 

{
 
 

 
    
(     ) 

  (   ) (     
      
   

)     
       

(     ) 
(   ) 

 (      ) ( ( (   )   )  (   ))
}
 
 

 
 

 
   

        

The consequence is sharp for the function f that is presented in (2.2).  

Proof: It is sufficient to show that 

|
  ́́( )

 ́( )
    |                                                                           (6.3) 

But  

|
  ́́( )

 ́( )
    |  |

  ́́( )  (   ) ́( )

 ́( )
|
∑  (   )     

    
   

  ∑       
    

   

       

Thus, (6.3) will  be satisfied if  

∑  (   )     
    

   

  ∑       
    

   

       

Or if  

∑
 (      )

 (   )
     

    
                                                                          (6.4) 

since     (           ), we have 

∑

   

(     ) 
.     

      

   
/     

       

(     ) 

(   ) 
( ( (   )  ) (   ))

 
        . 

Hence,(6.4) will be true if  

 (      )

 (   )
       

   
(     ) 

(     
      
   )     

       

(     ) 
(   ) 

( ( (   )   )  (   ))
 

or equivalently  

    

{
 
 

 
    
(     ) 

  (   ) (     
      
   )     

       

(     ) 
(   ) 

 (      ) ( ( (   )   )  (   ))
}
 
 

 
 

 
   

        

which follows the result. 

7.Extreme points 

We gain here extreme points of the class  (           ). 

Theorem (7.1): Let     ( )   
   and  
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  ( )   
   

(     ) 

(   ) 
( ( (   )  ) (   ))

   

(     ) 
.     

      

   
/  

   
       

                              (7.1) 

where each parameter isbound as in theorem (2.1). then the function f is in the class  

  (           ) if and only if  

 ( )       
   ∑     ( )                                  

 
                       (7.2) 

where (               ) and      ∑
 
        

Proof : Suppose f is expressedas (7.2). Then 

 ( )       
   ∑

 

   

  

[
 
 
 
 

    

(     ) 
(   ) 

( ( (   )   )  (   ))

   
(     ) 

(     
      
   )     

       

  

]
 
 
 
 

 

     ∑    

(     ) 

(   ) 
( ( (   )  ) (   ))

   

(     ) 
.     

      

   
/     

      
   

  . 

Hence, 

∑

   
(     ) 

(     
      
   

)     
       

(     ) 
(   ) 

( ( (   )   )  (   ))

 

   

 

(     ) 
(   ) 

( ( (   )   )  (   ))

   
(     ) 

(     
      
   )     

       

   ∑

 

   

               

Then    (           )  

Conversely, suppose that      (           ). We may set  

   

   
(     ) 

(     
      
   )     

       

(     ) 
(   ) 

( ( (   )   )  (   ))
      

where    is presented in (2.3). Then  

 ( )      ∑   
 

 

   

     ∑

 

   

(     ) 
(   ) 

( ( (   )   )  (   ))

   
(     ) 

(     
      
   )     

       

   
  

     ∑,      ( )-  

 

   

 (  ∑   

 

   

)    ∑    ( )

 

   

 

      
   ∑    ( )

 

   

 

This completes the  proof . 

8. Weighted Mean And Arithmetic Mean 

Definition (8.1):Let f and  belong to    . The weighted mean   of f(w) and  (w) is offered  by  

  ( )  
 

 
,(   ) ( )  (   ) ( )-     (     )  

The following theorem shows the weighed  mean for this class. 

Theorem (8.1):Let f and be the class  (           ), then the weighted mean of f and  is also in 

the class    (           ). 

Proof: By definition (8.1), we have  

  ( )  
 

 
,(   ) ( )  (   ) ( )- 
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since f and be the class  (           ). So by theorem (2.1), we have  
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and  
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Hence , 
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This shows that     (           ). 

In the following theorem, we will expound that the class   (           ).is closed under arithmetic 

mean. 

Theorem (8.2):Let   ( )   ( )      ( )that defined by  

  ( )   
   ∑     

 

 

   

    (                    )                                  (   ) 

are in the class   (           ),then the arithmetical mean of   ( ) (         )  that is defined 

by  

 ( )  
 

 
∑  ( )                                                                        (   )

 

   

 

is also in the class   (           ). 

Proof: By (8.1) and (8.2), we can write  
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Since       (           ). For every (         ) so by theorem (2.1), we have  
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This ends the proof. 

 

References 

1. Bhagtani, M. and Vijaywargia, P. 2009. "on a subclass of meromorphic multivalent functions 

defind by fractional calculus operators", Tamsui Oxford Journal of Mathematical Sciences, 25(1): 

15-25. 

2. Owa, S., Saigo, M. and Srivastava, H.M. 1989. some characterization theorems for starlicke and 

convex functions involving a cetain fractional  integral operator , Journal of Mathematical 

Analysis and Applications, 140: 419-426 

3. Srivastava, H.M., Saigo, M. and Owa, S. 1988. "Aclass of distortion theorems involving certain  

operators of fractional calculus", Journal of Mathematical Analysis and Application, 131: 412-420. 

4. Srivastava, H.M. and S. Owa, S. 1992. Current topics in analytic function theory, world Scientific 

publising Company, Singapore, New Jersey, London and Hong kong. 

5. Owa, S. 1978. On the distortion theorems I, Kyungpook Mathematical Journal, 18: 53-59. 

Srivastava, H.M. and Owa, S. 1989. Univalent function, fractional calculus and their applications,  

6. Halsted press(Ellis Horwood Limited Chichester)(John Wiley and Sons, New YorkChichester, 

Brisbane and Toronto). 

7. Ruscheweyh, S. 1975. New criteria for univalent functions, Proceeding of the American 

Mathematical Society, 49(1): 109-115. 

8. Aouf, M.K., Seoundy, T.M. and El-Hawsh, G. M. 2017. Subclass of  meromorphic multivalent 

functions defind by Ruscheweyh derivative with fixed second coefficients, Southeast Asian 

Bulletin of Mathematics, 41 473-480. 

9. Atshan, W.G., Alzopee, L.A. and Alcheikh, M.M. 2013. "on fractional calculus operators of a 

class of meromorphic multivalent functions defind by", General Mathematical Notes, 18(2): 92-

103.   

10. panigrahi, T. and  Jena, L. 2016. A new class of meromorphic multivalent functions defind bilinear 

operator, Journal of analysis and Number theory, 4(2): 91-99. 

11. Juma, A.R.S. and Dhayea, H.I. 2015. on a subclass of mermoephic  function with fixed second of  

involving Fox-wrights generalized Hypergeometic function. General Mathematical Notices, 28(2), 

pp: 30-41. 

 

 

 

 

 

 

 

 

 

 

 


