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Back to basics: Finite differences and
differentiation matrices
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Abstract:

Stability analysis of finite-difference
methods for transport equations poses a
problem, how to approximate the first
derivative to high order with a
skew-symmetric differentiation matrix.
In this talk we motivate this guestion
and show that the highest order of a
differentiation matrix on a uniform grid
IS Just 2. This motivates our analysis of
conditions on non-uniform grids that
allow us to derive skew-symemtric
differentiation matrices of arbitrarily
high order. Having derived these
conditions, we present order-3 and
order-4 methods and discuss open
problems.
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