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Complex Function Separation 

 

 الفصل الثاني 

 الاولـى  المحاضرة 

 

Complex function        ( )   (   )     (   ) 

 

Example 1: Separate each of the following functions into real and 

imaginary parts , 

 

Find :       

               (   )        (   )  such that    ( )         

 

(a)  ( )                                    ( )  ( )                                 

(b)    ( )                             ( )   ( )                                      

(c)  ( )                           ( )  ( )                                    

(d)  ( )    
 

 
                          ( )   ( )                                  

(e)  ( )  
    

 
                            ( ) ( )                                            

(f)  ( )  
   

   
                             ( )  ( )        

(g)  ( )  √                                ( )   ( )                                        

Solution  

(a)    ( )                 

  ( )           (   )       (   )                        

(b)    ( )            

 ( )  (    )         

                    ( )                                           
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 ( )  (     )   (     ) 

 

 

                      (   )              (   ) 

(c)    ( )               

 ( )   (    )    (    )      

                    ( )   [          ]                                    

 ( )                      

 ( )  (          )    (      ) 

 

                                        (   )                          (   )        

(d)    ( )    
 

 
                           ( )  ( )  

    

 
   

 Method#1 

     ( )  (    )  
 

(    )
 (    )  

 

(    )
 
    

    
 

  ( )    
 

 
        

    

     
 

 ( )    
 

     
  (  

 

     
) 

 (    )  [
 (     )  

     
]   [

 (     )  

     
] 

 

                                     (   )                        (   ) 

Method#2 

     ( )  (    )  
 

(    )
 
(    )   

(    )
 
            

    
 

  
 

 
   

(       )     

    
 
    

    
 

 ( )   

 

Continue 
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Method#3 

This problem can be sovled with the aid of complex conjugate of 

  , i.e. 

   ( )    
 

 
 

        ( )  
    

 
          ( )  

    

 
 
 ̅

 ̅
  

 ( )  
   ̅   ̅

  ̅
 
   ̅   ̅

| | 
 

Then substitute         in above equation …what about the 

result. Disucss!!. 

(f)    ( )  
   

   
           

 (    )  
  (    )

  (    )
 
(   )   
(   )   

 
(   )   )
(   )   )

 

                      
(   )(   )   (   )   (   )   

(   )    
 

                      
                     

(   )    
 

                     
           

(   )    
 
           

(   )    
 

             ( )  
       

(   )    
    

  

(   )    
 

   

                                 (   )                (   ) 

 (g)    ( )  √  

                    (    )  (    )  ⁄  

Or in polar form  , since                 [          ] 

Then ,   

Continue 
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   ⁄     ⁄ [   (
     

 
)      (

     

 
)] 

             √                     (  ⁄ ) 

 

            √     ⁄  (     )  ⁄ [   (
 

 
)      (

 

 
)] 

Where  

                   
 

 
 

                   
 

 
 

     √     ⁄     ⁄ *
 

  
  

 

  
+  

 

 √ 
[    ] 

        ⁄  
 

 (     )  ⁄
[    ]  

 

 (     )  ⁄
  

 

 (     )  ⁄
 

                                                                           (   )                 (   ) 

(h)  ( )      

Since ,                

 (   )      

 (   )    

Since  

  √                     (  ⁄ ) 

      (     )  ⁄         (  ⁄ ) 

    
 

 
  ((     )         (  ⁄ ) 

      (   )  
 

 
  ((     )     and         (   )       (  ⁄ ) 

(i)    ( )       

                        (    )                    

                            [   (  )       (  )] 
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                          (  )           (  )] 

      (   )         (  )     &          (   )         (  ) 

 

(j)  ( )      (  ) 

 (    )      (    )      (      ) 

                        (   )     (  )      (  )     (  ) 

            (  )     (   )     (  )     (  )     (  ) 

Where ,  

 

 

 

(k)  ( )      (  ) 

Method#1 

 Let ,   ( )        

 (    )     (    ) 

ٍب تمام حاصل جمع زاٌَتٍه ، فان  باستخذام ج  

                   (    )         (  )        (  ) 

ثٍة ) جٍب ركروا سابقا فً مُضُع الذَال العقذٌة ، ان ٌىاك علاقة تربط بٍه الذَال المثل

 َجٍب تمام (  بالذَال السائذٌة ، اي 

 

Method#2 

 ( )      

 كما ٌُ معلُم،  

 

بالمعادلة اعلاي ، وحصل على ،  عهَبالتعٌُض

     
 

 
(  (    )     (    ))  

 

 
[               ] 

𝑠𝑖𝑛(𝑖𝑦)  𝑖𝑠𝑖𝑛 𝑦 

𝑐𝑜𝑠(𝑖𝑦)  𝑐𝑜𝑠 𝑦 
 

𝑐𝑜𝑠𝑧  
 

 
(𝑒𝑖𝑧  𝑒 𝑖𝑧) 

 

𝑠𝑖𝑛(𝑖𝑧)  𝒊𝑠𝑖𝑛 (𝑧) 
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[   (          )    (          )] 

             
 

 
[                               ] 

 الان وجمع الاجساء الحقٍقٍة مع بعضٍا َالخٍالٍة مع بعضٍا ، فتصبح ، 

         
 

 
[(               )   (              )] 

 واخز عامل مشترك بٍه الاجساء الحقٍقٍة َ الاجساء الخٍالٍة ،وحصل على  

     
 

 
[    (      )        (      )] 

 بما ان ، 

 

 

 

                                  َعلًٍ فان ،

(l)  ( )     

Let ,           

      (  )     ( ) 

        

Then ,  

   (    )   (    ) 

Since ,  

  ( )         

Or, 

  ( )    √            (  ⁄ ) 

 

   
(    )[

 
   ( 

    )        (  ⁄ )  

Continue 

𝑠𝑖𝑛 𝑧  
 

 
(𝑒𝑦  𝑒 𝑦) 

𝑐𝑜𝑠 𝑧  
 

 
(𝑒𝑦  𝑒 𝑦) 
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    ( 

    )        (  ⁄ )     [
 
   ( 

    )        (  ⁄ )  

 

(m)  ( )        

 (    )  (    )   (    )   

                              (          )          

                                   [(          )]  [   (  )      (  )]  

         (     )    (  )      (     )   (  )]

      (   )    (  )    (   )    (  ) 

 

c 

 

 

 

Continue  


