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Figure 1: Error distributions for a 4th order scheme compared with a second order scheme
on a mesh refined by a factor of 2. Note that the error for the refined 2nd order scheme is
lower than the error for the 4th order scheme over much of the wavenumber range associated
with the base mesh.
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Figure 2: Zoom of the previous figure for low wavenumbers. Here we see that the 4th order
scheme is slightly more accurate than the refined 2nd order scheme for low wavenumbers.
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Figure 1: Left - Convergence to the advection-diffusion equation on a uniform mesh. Re=40.
The orders of accuracy are confirmed to be first order for the upwind approximation and
second order for the central difference. Right - Solutions at t∗ = 5 for Nx=10.
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Figure 2: Left - Solutions at t∗ = 5 for Nx=40, Re=40. Right - Solutions at t∗ = 5 for
Nx=160, Re=40.
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Figure 3: Left - Convergence to the advection-diffusion equation on a stretched mesh.
Nx=20, Re=40. Note that a stretching factor of about σ = −0.15 is optimal in this case
since further clustering places too many points near the right boundary and too few points
over the remainder of the domain. Right - Solutions at t∗ = 5 for the first order upwind
scheme. Nx=20.
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Figure 4: Solutions at t∗ = 5 for the second order central difference scheme. Nx=20.
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