
EXAMPLE 3.7.
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The following is a simple reaction-diffusion model with solution
- a spiral rotating around the center of the spatial domain (see
e.g., [2, page 301] and the reference therein).
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(I.C.)

∂u
∂n

=
∂v
∂n

= 0, (homogeneous Neumann B.C.)

where the parameters are:

d = 0, e = 0.002, a = 0.25, b = 0.001.

On a fixed spatial grid of 400 ⇥ 400 (h = 0.2), plot the solu-
tions at t = 10 obtained with a finite difference 5-point Laplace
discretization, and respectively with the 9-point Laplacian. Ob-
serve that the 5-point Laplacian exhibits a spiral of a ‘square’
form, aligned to the grid, while the 9-point Laplacian solution
gives a ‘round’ spiral. With these parameters, the PDE is not
well resolved. When finer grids are used, the differene between
the results becomes smaller, both solutions converging to the ex-
act solution.
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