12 Finite Differences 5
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Let us focus on the case of a finite difference scheme in where the numerical fluxes only depend on the
immediate neighbors.
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We also write with abuse of notation
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We call the scheme monotone if G is increasing in each argument. Let's express that in terms



of the differentials.
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The first and the third inequality are equivalent to F increasing in its first argument and decreasing in
its second argument.

The second inequality requires that the quotient k/h must be sufficiently small, that is, the time step must
be smaller than the space step.
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A few observations regarding monotone schemes.
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