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Chapter Description 

• Expected Outcomes 

– Find the Fourier series of some periodic functions 
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4.3 Full Range Fourier Series 

If           is a periodic function with period T, the Fourier series of 
is given by 

 

where the Fourier coefficients are 

 

 

 

 

 

The choice of d is arbitrary as long as the integration is over a 
period of T 
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Example 4 
 
A periodic function           is given by 
 
 
 
 
 
a) Sketch the waveform of this periodic function  
 over   
b) Find the Fourier series of    
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Solution 

a) 

 

 

 

 

 

 

 

 

Since the waveform is symmetric about the origin,           is odd.  f t
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Solution 

 

b) Since             , we have                    . Now we calculate Fourier  

    coefficients.  

             and                 are odd, then: 
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Solution 

 

Now, 
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Solution 

 

Substituting the above results into Equation (4.1) 
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Example 5 
 
A periodic function           is given by 
 
 
 
 
 
a) Sketch the waveform of this periodic function  
 over   
b) Find the Fourier series of    

 f t

 

   

, 1 1

2

f t t t

f t f t

   

 

[ 3,3]

 f t

http://ocw.ump.edu.my/course/view.php?id=32
http://ocw.ump.edu.my/course/view.php?id=32


Ordinary Differential Equations 
by Nor Aida Zuraimi bt Md Noar 
http://ocw.ump.edu.my/course/view.php?id=446 

Solution 

a) 

 

 

 

 

 

 

 

Since the waveform is symmetric about the vertical axis, so          

is even. 
 f t
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Solution 

 

b) Since          , then           .          is even, hence,                     is odd.  

     Therefore, 
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Solution 

 

It follows that 
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Solution 

 

Substituting the above results into Equation (4.1) 
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Example 6 
 
A periodic function           is defined analytically by 
 
 
 
 
 
a) Sketch the waveform of this periodic function  
 over   
b) Find the Fourier series of    
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Solution 

a) 

 

 

 

 

 

 

From the waveform, we find that the graph is not symmetric 
about the vertical axis as well as the origin. So,           is neither 
odd nor even. 

 f t

1 

http://ocw.ump.edu.my/course/view.php?id=32
http://ocw.ump.edu.my/course/view.php?id=32


Ordinary Differential Equations 
by Nor Aida Zuraimi bt Md Noar 
http://ocw.ump.edu.my/course/view.php?id=446 

Solution 

 

b) Since          , then           . Now we calculate all the Fourier  

    coefficients.  
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Solution 
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Solution 

 

It follows that 
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Solution 

 

The Fourier series is 
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Summary of Full Range 

Fourier series of even function 

 Suppose          is an even function of period T and defined in 
the interval                        and           be periodic with period T. 

 Then, the Fourier series can be represented as 
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Summary of Full Range 

Fourier series of odd function 

 Suppose          is an odd function of period T and defined in the 
interval                        and           be periodic with period T. 

 Then, the Fourier series can be represented as 
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Summary of Full Range 

Fourier series of neither even nor odd functions 

 If           is neither even nor odd, then Fourier series is of the 
form 
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