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 عشر الرابعتهحتوى الوحاضرة 

 

Lecture 14 

Trigonometric Functions    المثلــثيةالــدوال  

 

From the Euler's formula, we have 

                                                    

For every real number     

Hence,  
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It is therefore, natural to define the  sin  and  cosine  functions of a complex 

variable     as follows: 
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These functions are entire since they are linear combinations of the entire  

 

functions       and       . The derivatives are  

 

  
                                

 

  
             

 

From equations (3), we find 

 

  
                             

 

  
            

 

 الوثلــثيتخواص الــدالت 
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When     is any real number, then  

       
      

 
                                                  

      

 
 

and said to be hyperbolic functions. 
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 بنفس الطريقة نبرهن ان

                                 

 

The Properties (10) and (11) tells us that the real and imaginary components 

of          and          can be displayed in terms of those hyperbolic 

functions. 
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