Fourteenth International Conference Zaragoza-Pau on Mathematics and its Applications
Jaca, September 12—-15th 2016

Convergence analysis of the upwind scheme for the
transport equation with boundary data
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SUMMARY

In this talk, I consider the upwind finite volume scheme on general unstructured grids, for
the transport equation taking into account inflow boundary data:

Op+o(t,x) - Vep=0, t€(0,T), ze€q,
,D(O,SC) = pO(x)v S Qa (P)
p(t,z) = pi(t, z), te(0,T), zeT, where v(t,z)-n(x) <0.

I will mainly present two results:

e A uniform-in-time strong convergence in any LP, p < 400, of the approximate solution
under weak regularity assumptions on the advection field v and on the data, see [1].
Actually the assumptions we consider are the same as in the DiPerna-Lions theory,
for which I will recall the available trace theory, see for instance [2].

e An error estimate of order 1/2 in the L' norm, under slightly stronger regularity
assumptions on the data that lead to BV weak solutions. This result is a joint work
with Nina Aguillon (Lab. Jacques-Louis Lions, Université Paris 6), see [3].
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