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2. Fourier Series and Transform 

 

 

 

 

 

 

 

Periodic function: The function which repeats itself each "T" second, where "T" is 

called period. 

Fourier Theorem: Any periodic function f(t) can be rewritten as a sum of sine and 

cosine components as follows:- 
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Note: Fourier theorem can be proved by utilizing the Euler forms: 
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Example: Find the Fourier expansion of the periodic function whose definition in 

one period as: 
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Example: Find the Fourier expansion of the periodic function whose definition in 

one period is; 
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Substitute in Fourier series 
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Even and Odd functions  

Even function: a function which has     f t f t   

Examples  
2cos , sec , sin , ( ) sint t t f t t  
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Odd function: a function which has     f t f t    

Example sin , tan , cott t t   
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Notes: 
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For Even function: 

 0

2
( )

2
( )cos

n

d p

d

d p

n n

d

b o

a f t dt
p

a f t t dt
p

















 

For Odd function: 

 2
( )sin

n

d p

n n

d

a o

b f t t dt
p






 
 

 

Example: Find the Fourier series for the following function defined in one period as; 
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Alternative forms of Fourier series 
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               "Cosine series" 
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Complex Fourier series 
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Proof: 

 when n = 0 
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Note:    2 ,n n n nA C Arg C    

Example: Find the complex Fourier series for the following function defined in one 

period.  
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Example: Find the complex Fourier series for the following function defined in one 

period.  
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When n = 0, C0 must be calculated individually: 
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Fourier Transform 

From the Complex Fourier series; 
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Example: Find Fourier integral for the following function:  
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Example: Find Fourier integral for the following function:
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Example: Find the inverse Fourier integral for the following function:
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