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Boundary conforming Delaunay grids for 2 C R”

—open, polyhedral domain 2 contained 1n a ball Bp and
star shaped with respect to some concentric ball B, C €2,

Meshes M = (&P, T, &) for 2

—family & of grid points xg in €2,

—family ¥ of Voronoi control volumes K,

—set & = &;,t U Eext Of Interior/exterior Voronoi faces o,
—subset &g C & of faces forming the boundary of K € T,
—assume that Eg N Eext # @ always implies xg € 012,

—Voronoil face 0 = K|L between K, L € J with surface
arca mg and gravitational center x5, Euclidean distance
doe = |xg—x7 | between xx and x; and Euclidean distance
dx, between xg and o,

—set X(M) of functions u : 2 — R being constant on each
K € T, where ug 1s the value of u# 1n the Voronoi1 box K,

—discrete H!-seminorm for u € X(M):

where Dsu = (lug —uy).

Mesh quality of M

—cut-off function p : R"” — [0, 1] defined as

exp (r2/(1y[2 =) if |yl <.

P =0 if [y > r.

—plecewlse constant approximation ,oM e X(M) given by

px (x) = min p(y) for x € K,
yek

—consider meshes with constants pg > 0, k1 > 0 and xk, > 0
such that [q oM(x)dx > pg and

<kp forall K € 7

< kq forall o € &4,
do RK,int

—minimal radius Ry oyt of balls B O K centered at x,
—maximal radius Ry ;,; of balls B C K centered at xg.
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Discrete version of Sobolev’s integral representation

lug —mg(u)\f ,O'M(x) dx < Iy + I»(L) forall L € T,
Q2
estimated by the sum of integrals

I = f@ u(x) — mo@)| p™ (x) dx,
and

I,(L) = Z Dsu mes ({x € By :|xp,x]No # @}).

Parts of Voronoi1 boxes included 1n the ball B, and shaded
by the Voronoi1 surface o with respect to the viewpoint x; :
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Potential theoretical lemmas

There exists some constant A = A(R,n,xq1) > 0 such that
forall L € ¥ and o € &;,¢ the following solid angle estimate
holds true:

mes ({x € By i |xp, x| N0 # @}) =

Letg € (2,00) forn = 2,9 € (2,2n/(n —2)) forn > 3,
and ix B8 > 0by28 =n/qg—n/2+ 1. There exist constants
B = B(g,n,k1) >0and D = D(q,n,k1,k>) > 0 such that
the following weakly singular integral estimates hold true:

d B d
>y etk s< *__ forallLeT
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and
myd D dx
M L Lf_ﬁgf — forallo € &y
LeT 1€8; XL — Xo|"1 Q |x — xg|"4

Discrete Sobolev—Poincare inequality

Letg € [1,00)forn =2 and g € [I,Zn/(n —2)) forn > 3.
Then there exists some constant C > 0 depending only on
n, q, 2 and the mesh constants pg, k1, ko such that

lu —mqu)|lLeq) < C |ulipy torallu € X(M).



