
Fourier series of even and odd functions 

   A function    is said to be even if 

for all     in domain    . The graph of an even 

function is symmetric in the y-axis. 

 

 

 

For example, the following functions are even 

functions:                            
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   A function    is said to be odd if 

for all     in domain    . The graph of an odd function  

is symmetric in the origin. 

 

 

 

 

For example, the following functions are odd 

functions:                   , 
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 Remarks 

Even function   even function =even function, 

odd function     odd function = even function, 

even function    odd function = odd function. 

 

If     is an even function, then 

 

If     is an odd function, then      f
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The Fourier series of an even function    on the 

interval               is the cosine series 

 

 

where 
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The Fourier series of an odd function    on the 

interval               is the sine series 

 

where 

 

 

Example. Let                                        and satisfies    

                                                Expand      in Fourier 

series 

 Solution.     is even, since 

Hence, the Fourier series of     is the cosine series    
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Where 

 

 

Here 

 

Hence 

 

 

 

 

 

 

Therefore the Fourier series of      is   
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Example. Let                                        and satisfies    

                                                   Expand     in a 

Fourier series. 

Solution.     is odd, since 

Hence, the Fourier series of     is the sine series 

 

 

where 

 

Here    
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Hence 

 

 

 

 

Therefore, the Fourier series of     is   
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