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[ Linear equations with constant coefficients

We consider the following equation

U + Uy =0
u(z,0) = uo(z) - (5)
u(0,t) = u(2m,1t)

Here, uo(z) is a smooth 27-periodic function.

The assumption of periodic boundary condition is not essential, the same
results hold also for initial-boundary value problems.
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Table 1: Example 1, P! polynomials, uniform mesh

T = 1=10 T =100

N | L?error order | L?error order | L%error order

20 | 4.60E-04 - 3.04E-03 - 2.96E-02 -

40 | 5.80E-05 [2.99)| 3.82E-04 [2.99)| 3.79E-03 |2.97
80 | 7.26E-06 |3.00)| 4.79E-05 |3.00§| 4.75E-04 |2.99

160 | 9.08E-07 [3.00)| 5.99E-06 [3.00§| 5.95E-05 |3.00

20 | 4.21E-03 - 5.16E-03 - 2.99E-02 -

40 | 1.06E-03 [1.99]| 1.12E.03 [220]| 3.93E03 [2.92]
@ 80 | 2.65E-04 |2.00|| 2.69E-04 [2.06|| 5.44E-04 [2.85

160 | 6.64E-05 & 6.66E-05 [2.02f| 8.91E-05 [2.61

Let us denote:

solution

e c=u— Ph_ u to be the projection error

o@: u — up, to be the error between the exact solution and numerical

o Py u — uy, to be the error between the numerical solution and
the projection of the exact solution.
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