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0.9. Modified equations

(d)’

Figure 104. The numerical experiments on the advection equation deseribed in
Section 10.8

The idea is to ask the following question: is there a PDE v, = --- such that our
numerical approximation U is actually the exact solution to this PDE, U = v(x;.1,)?7

]
Or, less ambitiously, can we at least find a PDE that is better satisfied by U] than the

original PDE we were attempting to model? If so, then studying the behavior of solutions
to this PDE should tell us much about how the numerical approximation is behaving. This
can be advantageous hecause it is often easier to study the behavior of PDEs than of finite
difference formulas

In fact it is possible to find a PDE that is exactly satisfied by the ( : by doing Taylor
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