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Analytic (Cauchy –Remann Conditions) 

and Harmonic complex functions (Laplace Equation) 
 

 الفصل الثاني 

  ثانيــة الالمحاضرة 

 ريمان -شروط كوشي 

  ) معادلة لابلاس ( 

Previous lecture , 
Complex function        ( )   (   )     (   ) 
 

 Complex function  to be analytic must satify Cauchy –

 , that is :  Remann Conditions

  

  
 
  

  
 

  

  
  

  

  
 

 

Example 1: Does the function    ( )      analytic ?. 

Solution  
 

 ( )                   

     [          ]                   

 

     (   )                 (   )          

C-R-C's 
  

  
 
  

  
 

  

  
  

  

  
 

 
 



 Analytic and Harmonic Complex Functions

 
   Prof .Dr. Hayfa G. Rashid                                                                                2021 

2 
 

  

  
                

  

  
         

  

  
             

  

  
          

 

The conditons are satisfied the the function  ( )     is analtyic  

 

 A complex function  to be harmonic  must satify Laplace 

 , that is :  equation

   

   
 
   

   
                           

   

    
 
   

   
                                  

Or ,  
 

                         
  

   
 
  

   
       

The  ' operator '         is called " Laplacian"  . 

 

Example 2 : Does the function    ( )      harmonic ? 

 

Solution  

     (   )              (   )          
 

  

  
                

  

  
         

 

   

   
                   

   

   
         

  

  
             

  

  
          

   

   
                     

   

   
          

 

The conditons are satisfied the the function  ( )     is 

harmonic function .  
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Example 3 : Does the function    ( )         analytic ,  

harmonic ? 

 

Solution  

 ( )                               

 

     (   )                  (   )              
 

  

  
                     

  

  
             

 

   

    
                        

   

   
            

  

  
                           

  

  
              

   

   
                        

   

   
             

 

The conditons are satisfied the the function  ( )       is 

analytic and harmonic function .  

 

Example 4 : Does the function  ( )      analytic ,  harmonic ? 

Note :      
 

  
         

    
 

 

Solution  

 ( )         (    ) 

    
 

 
  (     )         (  ⁄ ) 

  (   )  
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 (   )       (  ⁄ ) 
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Activity :  

Does the functions 

1.    ( )     ̅     analytic ,  harmonic ? 

2.    ( )  
 

 
          analytic ,  harmonic ? 

3.   ( )  
   

   
        analytic ,  harmonic ? 

4.  ( )              analytic ,  harmonic ? 

5.  ( )              analytic ,  harmonic? 

Continue 


