
Math 269B, Hw #2
Due on Friday, January 27.
[1] (computational assignment) Solve problem [1] from the previous as-

signment, by the leapfrog scheme instead of the Lax-Friedrichs scheme (use
a one-step scheme of your choice to compute the initial values at time level
n = 1).

[2] Show that the scheme
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is consistent with the equation ut + auxxx = f and, if ν = k
h3 is constant,

then it is stable when 0 ≤ aν ≤ 1
4
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[3] Show that schemes of the form
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∣∣∣|α|−|β|∣∣∣ ≥ 1. Conclude that the reverse Lax-Friedrichs scheme,
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is stable if |aλ| ≥ 1.

[4] Show that the backward-time central-space scheme is unconditionally
stable (use von Neumann analysis).
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