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Fourier series over a general interval: Let f (x) be a periodic function, with period 2l
satisfying the following Dirichlet conditions on each interval (–l, l):
(a) )
(x
f has only a finitely many finite discontinuities;
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are called the Fourier coefficients of f.
 At a point of finite discontinuity: If f is discontinuous at some interior point c of
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Fourier series over ( , )
  : Let f (x) be a periodic function, with period 2 on ( , )
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0
1
cos sin
2
n n
n
a
f x a nx b nx


  

where
 
0
1
,
a f x dx



   
1
cos
n
a f x nx dx



  for 1, 2, 3,
n  
and
 
1
sin
n
b f x nx dx



  for 1, 2, 3,
n  
The nth harmonic of f is given by
cos sin
n n n
H a nx b nx
  for 1, 2, 3,
n  .
Case (a): f (x) is an even function: The Fourier coefficients of f are
 
0
0
2
,
a f x dx


   
0
2
cos
n
a f x nx dx


  , 0
n
b  for 1, 2, 3,
n  .
Case (b): f (x) is an odd function: The Fourier coefficients of f are
0 0,
a  0,
n
a   
0
2
sin
n
b f x nx dx


  for 1, 2, 3,
n  .
 


	4. MAT2002 - ADDE
Module  1
Page 1
Table of Fourier Coefficients
Interval Fourier Series of ( )
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Formulas frequently used in computing the Fourier coefficients:
1. Leibnitz rule of integration:
a. Version 1 d d
U V UV V U
= −
∫ ∫
:
b. Version 2 1 2 3 4
d ' '' ''' ,
UV x UV U V U V U V
= − + − + ⋅⋅⋅
∫
: where ', '', ''',
U U U ⋅⋅⋅
are the successive derivatives of U, and 1 2 3 4
, , , ,
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