
The scheme can be written as

Truncation error:
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To obtain q, a trick (a simpler approach) is to study truncation error:

For truncation error analysis, we assume that the beginning of a step 
exact and numerical solutions match (as if we are at time step 0)

We need an expansion of the numerical solution in terms of 
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We need an expansion of the numerical solution in terms of 
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Does it look like trapezoidal rule (when we wrote the difference 
equation for mid step)?
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EXRK2 is as accurate as Trapezoidal method but EXRK2 is explicit and requires linear update equations without solving global 
systems.
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RK4 is a very popular explicit time marching scheme.

RKDG (RK + discontinuous Galerkin), Cockburn, Shu …. Often RK4 is 
used

Simpson's rule (from Newton Cote's family)
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Is it worth it to use higher order method?

Adaptivity in time
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A prior error estimate

A posteriori error estimate: We create something that replaces the exact solution (often in the form of higher order [p-
enrichment] or more accurate solution) and from which we calculate a representative error w.r.t. the exact solution (a posteriori 
error indicator)
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