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Example of differentiation with DFT 

 
y = N-vector defined at gridpoints xj = (j-1)Δx, 
       j = 1,…,N,   Δx = L/N. 
 

Matlab code for derivative 
 
Y = fft(y); 
M = [0:(N/2-1) (-N/2):-1]; 
k = 2*pi*M/L; 
dydx = real(ifft(1i*k.*Y)) 
 

 
 
 Relation to coefficients of conventional complex Fourier series 
 

The DFT {ŷn, n =1,...,N}of an L-periodic function y(x) gives approximations to the coefficients !yM in 
its complex Fourier series 

y(x) = !yM
M=!"

"
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If we approximate the integral as a Riemann sum over intervals of width Δx centered on xj, j =1,…,N, 
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  is defined as for the derivative. 
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