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Numerical PDE:



In this chapter, we briefly review the basic ideas involved in continuous and 
discrete Fourier series such as aliasing. After we have the tools which we 
need from continuous and discrete Fourier series, we will use them to solve 
differential and difference equations as well as to analyze properties of good 
difference equations for numerical approximations.
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Aliasing and nonlinearities 

• assume we have a non-linear term uv in our PDE, and u(x) =sin(k1x), 
v(x) = sin(k2 x), with k1, k2 from our set of available wave-vectors kj 

• now uv ∼ -cos[(k1+k2) z] + cos[(k2-k1)z], and k1+k2 may lie outside our 
range of k’s, and the available Fourier amplitudes might get aliased ! 

• k1+k2 outside range if k1+k2 > π, and the amplitude appears wrongly 
in the range of k’s at k1+k2–2π (l=-1, j1+j2-N), the DFT is aliased 



Example: Korteweg de Vries equation (KdV) 

∂tu +
1
2

∂xu2 + ∂xxxu = 0

Numerically, two colliding solitons 

De-aliased solution Not de-aliased solution






























