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Abstract
This paper’s primary goal is to investigate the harmonic function of the multivalent 

analytic functions’ differential subordination result. For this, we get some results in the 
complex plane’s open unit disk. 
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1. Introduction  
Let   ( ) denotes the class of functions      ̅ that are harmonic 

meromorphic multivalent and sense-preserving in the open unit disk   
*    | |   +  Where      ̅    ( ), the analytic function   and   
express by  
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 (      *     +    )    (1) 
Denotes   ( ) subclass of   ( ) consisting of function     ̅ , where 
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We introduce a class     

 (   ) of harmonic function of (1.1) that 
satisfying the follow 

   *(   ) ( .    ( )/
 

 (   )  ( ))
  

  ( .    ( )/
 

 (   )  ( ))
  

 

 

*   ( . 
   ( )/

  

(    ( ))  )  
    ( )
  ( ) +  

 
 (   )

     (2) 

Where, 
  ( )   (   )    ∑  (   )       

      

 (     )  
   

(     ) 
 {                                                       

  (    ) (       )              

                           . 
Such type of study was carried out by several authors [1, 3-7, 9-10]  
A function  ( ) is subordination to  ( ) in open disk   if there exists an 

analytic function  ( ) with  ( )    and | ( )|    such that  ( )   ( ( )) 
for | |     Denotes by  ( )   ( )  let   

 ,   - subclasses of   ( ) defined 
as follows  

   
 ,   -  *    ( ) 

   .  ( )/
 

  ( )      
                   

We denote by      (   ) the subclass of     
 (   ) that satisfies the 

relation      (   )    ( )      
 (   )  See [2,8] 

2.  Main Result 
In the class     

 (   ), we derive a sufficient condition for f  

Theorem 2.1: Let      ̅. If  
 ∑  (   ) 

     ,(   )   (   )-|  |  ∑  (   ) 
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 (   )-|  |   (   )      (3) 
where              , then   harmonic multivalent in    
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Proof: Suppose 
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to prove that   * ( )+   
 (   )  it is sufficient to show inequality that  
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Substituting for  ( ) and resorting to simple calculations, we have  
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From (4) and (5), we have  
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The harmonic functions 
 ( )      ∑   
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Now, we prove the condition (3) for function of (1) to be in the class   
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Theorem 2.2: Let     ̅, then         (   ) if and only if  
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If we choose   to be real and       we get  
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This completes the proof of the Theorem 2.2. 
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Since    (   )       we have the result. 
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3. Conclusions  
This article presents more findings on the harmonic and conformal 

functions, along with the subordination function's applications in a novel class of 
derivatives of multivalent analytic functions in the open unit disk of the complex 
plane that are connected to linear operators. 
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