
FOURIER 

                   SERIES 



In mathematics, a Fourier series decomposes any periodic 

function or periodic signal into the sum of a (possibly infinite) 

set of simple oscillating functions, namely sines and cosines  

Is known to be a fourier series.The numbers a0,an,bn 

(n=1,2,3,4,….) which are constants independent of x are 

known as Fourier coefficients.  

http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Periodic_function
http://en.wikipedia.org/wiki/Periodic_function
http://en.wikipedia.org/wiki/Sine_wave


If f(x) is periodic with period 2L 

       we may write… 

 

with 



Fourier’s formula for 2   periodic function 
using sines and cosines. 
For a periodic function ƒ(x) that is integrable on [−π, π], the 

numbers  

then the partial sum sum of the fourier series 

for f is.. 



  (1) f(x) is a periodic function; 

  (2) f(x) has only a finite number of finite 

discontinuities; 

  (3) f(x) has only a finite number of extrem 

values, maxima and minima in the  

       interval [0,2π]. 

 

The Dirichlet conditions: 



Some important deductions:- 

•  if f(x) is an odd functions.. 

1.                           = 0. 

2. As cos nx is an even function,therefore f(x)cos nx will be 

an odd function. Therefore                                         =0 

•  if f(x) is an even functions.. 

1.  as sin nx is an odd function therefore f(x)sin nx will also 

be an odd function. Therefore                                    =0. 

 



EXAMPLE 1 Find the Fourier coefficients and Fourier series of the 

square-wave function defined by 

and 

So is periodic with period 2π. 

Solution:- Using the formulas for the Fourier coefficients, we have 



The Fourier series of f is therefore 



Since odd integers can be written as n= 2k-1 , where is an integer, we 

can write the Fourier series in sigma notation as 



Where do we use fourier series? 

One of the main uses of Fourier series is in solving some of the 

differential equations that arise in mathematical physics, such as the 

wave equation and the heat equation. The graphs in Figure 4 show the 

fluctuations for a flute and a violin playing the same note. Such graphs 

are called waveforms. In particular, the violin waveform is more 

complex than that of the flute. 



We gain insight into the differences between waveforms if we 

express them as sums of Fourier series: 

In doing so, we are expressing the sound as a sum of simple pure 

sounds. The difference 

in sounds between two instruments can be attributed to the relative sizes 

of the Fourier 

coefficients of the respective waveforms. 
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