Positive lower bound for the numerical solution of a
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In a famous paper of 1957, Ennio De Giorgi [1] (see also [2]) introduced a very robust method to establish
local L*°-bounds and local Holder regularity for the solutions of elliptic equations with rough coefficients.
We adapt this method in a discrete setting. More precisely, given a bounded polyhedral domain ¢ RY
and a source f € L'(f2), we consider the following system

— AV =f in Q, (1)
div(=Vv + V¥0) =0 in €. (2)

This system is supplemented with mixed Dirichlet-Neumann boundary conditions. We assume that
00 =TP UTY with TP N TV = () and m(I'P) > 0 and we consider v2 € L>(T'P), ¥P ¢ L>°(T'P). The
boundary conditions write:

V=0 v=vp onl'” and 8,9 =09,v=0 onI?". (3)

We consider the discretization of some stationary convection-diffusion equation by any stable Finite
Volume method based on a two point flux approximation. We show that if vp > 1, then the discrete
solution vy, is positive in 2, with a positive lower bound which does not depend on the size of the mesh.
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