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Abstract Grids with preset cell size distribution
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UNAMalla is a system for generating quality structured meshes on irregular plane Give an e-convex grid Go, there exists w > 0 such that the grid G* satisfies

regions. The grids generated by UNAMalla have different geometric properties which

can be combined according the problem where they will be used. The meshes are G* = arg mln Z [(1 — o)f(wa(ly) — ea(G)) + owyf(Lg)] (2)
generated via a non-linear large-scale optimization procedure, starting from an initial “g=1

mesh which is often non convex, until a smooth and convex grid is obtained. The last theorem, indicates that using positive weights it is posible to generate an

In this new version has added tools to: a) distribute points on the boundaries b) e-convex grid for w large enough, see [3].

improvement the distribution of the areas of the cells c) geometric adaptation d)

quality measures e) B-spline parametrization for IGA. Geometric adaptation and quality grids
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Introduction

Definition of a discrete structured mesh. Let B be the unit square and U(m, n) the
uniform mesh of size m X n on B given by
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U(m, n) = {(L,i> | 0<i<m0<j< n}
m’ n
where
oU(m,n) = 0B N U(m, n)

A discrete grid G of size m X n on €2 is a mapping B-spline parametrization for 1GA

G:U(m,n) — R? We assume that x is a biquadratic B-spline map that can be written as
such that
— 3 3
G(aU) C o2 x(&§,m) = 75‘ Pi ;B (&) B; (1) (3)
and i=1 j=1
0G = G(OU) =T, C 90 where P;; = (P, {j)t, i=1,....,n, j =1,..., m are the control points. The
In the follow figure 1 we can see this idea. function B3t£(£) is the i-th quadratic B-spline for the knot sequence t* and the
function B3tn(n) is the j-th quadratic B-spline for the knot sequence t" with
tt = (07 0,&1,&2, ... €n—19171) (4)
= (0,0, 71, m25 -+ Mm—1,1, 1) (5)
— -1 - — Jj—1 .
- and§;=-——=, i=1...n—landn=41=, j=1...m— 1
Then, the interior control points P; j,i = 2,...,n —1,j = 2,..., m — 1 of x(&, n)
n U(m, n) / / are computed as the inner vertices of a structured quadrilateral mesh G, we compute
those points minimizing a functional F(G) that measures some geometric properties
y / of G, , see [1].
i B-spline parametrization for IGA
P 2 ’“ " % » | T / % -
& X ; ‘ S
Figure: A discrete structured mesh. 1
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If the bondary of €2 is positively oriented, an orientation of the boundary of the grid
cell cjj = G(Bjj) is induced in a natural way and in an analogous way the orientation @&
of the boundary of the four triangles defined by the grid vertices .

Histogram

Area’s convex functional S, .

An eficint soluton to the problem was proposed by Barrera and DominguezMota

[5], who posed the next theorem, which provides a characterization of the functionals
whose minima are convex grids.
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De C Ae- This means that at least one t”angle S dr€a IS very close to € when G is n UNAMalla: a system for generating quality structured meshes on irregular regions on the plane
kept inside Dg; then for w large enough S, . —> o0, see [5]. http://www.matematicas.unam.mx/unamalla/
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