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Taylor Series: write a function as a 
linear combination of 1, x, x2

, x
3, x4, …. 

Fourier Series: write a function as a 
linear combination of 1, sin(x), 
cos(x), sin(2x), cos(2x), sin(3x), 
cos(3x), …. 

f(x) = a0 + a1 x + a2 x2 + a3 x3 + …. 

f(x) = a0 + a1 sin(x) + b1 cos(x) + a2 sin(2x) 
          + b2 cos(2x) + a3 sin(3x) + b3 cos(3x) + …. 



Advantage of Fourier series over Taylor series: 
 
Taylor series require differentiation, Fourier only requires 
integrability. 
 
We have for example:  
 an = ∫-π

π f(x) sin(nx) dx / ∫-π
π sin2(nx) dx = ∫-π

π f(x) sin(nx) dx / π. 
 








