
The IC can always be written as a sum of harmonic waves (Fourier transform)
The solution at time tn = nk can also be written as a sum of harmonic waves (Fourier transform)

For LINEAR PDEs, the wavenumber          component of the solution at time t_n = nk is simply the solution of 
the problem with IC with a harmonic wave.
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Previously, we obtained this relation as follows:

Two more von Neumann examples:
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Well-posedness: No matter what initial condition is, the solution at time T is bounded by a factor depending ONLY on T (not the form of IC function) 
multiplying the IC norm.

The problem above is well-posed (the growth is bounded by a factor depending only on Time) BUT not dynamically stable (it grows to inifinity)

STABILITY MEANS PRESERVING THE WELL-POSEDNESS OF THE 
ORIGINAL PDE

IF the PDE is well-posed, we want to maintain that property in 
Numerical setting.
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For kbar <= 1, the numerical solution is stable (numerically we preserve the well-posedness).
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Leap frog is a conservative method, that for the conservative underlying advection equation the norm of the solution does not decay in time also 
under numerical setting. 

We encountered this situation before:
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