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Some Definitions  

(Single value function) 

the function   f    is said to be single value function in the Region   if       , 

there are correspond one value only from values of f    such as  

         is single value fun. 

 

(multi-value function) 

the function   f     is called multi-value function in Region   if       

correspond many values from   such that   f    such as    √ 
 

  this function for 

any   will give 3 values to  . 

 

( one-to-one function) 

let     f    is a function with Domain   the function f is called one to one(1-1) 

iff if             then f     f      

f     f              

 

Inverse function. 

If the function f is (1-1) with Domain   and Range   then the inverse function to f is 

denoted by f   is the function with domain is   and Range is   , 

             such that     f     

to compute the inverse function f   find   by   then rewrite by formula 

  f             
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Example :  

Find Inverse function to          
 

   
  ,          

Solution 

let   f     , we will write          

  
 

   
           

           
    

 
 

        
    

 
       

 

(Compose of Function) 

let f is function defined over the region   , g is function defined over the region   let 

for all     ,then f       ,that means all values of f lies in   (domain of g), then we 

can define the function g f     on region  , the function g f     called the compose 

function to f g 

Example :  

if               ,                 , then find : 

       ,          

Solution 

        (    )           
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         (    )                 

                               

 

Example :  

if               ,                 , then find : 

        ,         ,                              

Solution 

                   

                                     

                   

                               

                            

        

H.W 

 

          

H.W 

 

         

H.W 
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Example :  

Write the functions by the form                 

Solution 

             

Let        

            

                             

                                          

                                     

                        ⏟            
 

             ⏟          
 

  

 

     
   

   
 ,      

let          

     
   

   
 

           
      

      
 

      

      
 

      

      
   

         
(    )                   

         
  

          
                     

         
  

          
(       )    

         
   

(       )

         ⏟      
 

  
  

         ⏟      
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Example :  

Find the domain of the following functions in complex plane 

Solution 

     
 

 
  

        }}  

 

     
   

   
  

         }}  

 

     
 

    
   

             

         }}  

 

     
 

  | | 
 

  | |    | |    | |     

       | |   }}  

 

     
 

   ̅
 

   ̅             
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   {            }} 

  

Example :  

Find the Inverse  functions in complex plane and check the result 

Solution 

I.      
   

   
  

let           then           

        
   

   
 

               

                

                       
   

   
  

        
   

   
  

to check the result we will verify              

           
   

   
 )  

                  
   

   
   

   

   
   

 
       

   
 

       

   
 
  

                     
  

 
    

  the solution is true . 
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II.      √     

let           then           

        √     

                     

                   

to check the result we will verify              

               )  

                 =√       √      

 

III.      
    

   
  

H.W 
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(Metric Space in complex no.) 

If            is mapping then the          is a metric space if the following 

three conditions are satisfies : 

1.             

2.                   

3.                                

We can define the metric in complex variables as  

         |     |  

Example :  

prove that the complex variables is a metric space 

Solution 

define           

let             

         |     |  

             |     |     

             |     |  |     |            

             |     |   

                            |           |   

                            |      |  |     |  

                                                  

                                    

  metric space 
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The Limits 

for any      no.         

|       |     if |    |    

Such that    is the value of limit and    the value of approaching and written as  

 i               this method called the Definition 

 

Example :  

prove                       

Solution 

Let     , then we are prove that 

|       |     if |    |    , such that         and         

|           |     when      |         |   

|         |        when      |      |    

|       |               when      |      |     

|         |           when       |      |     

|      |  
 

 
              when       |      |     

  
 

 
  

 The limit is true 

 

 

 

 


