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Abstract

We show that any simply connected (but not necessarily convex)
polyhedron with an even number of quadrilateral sides can be parti
tioned into 0(n) topological cubes, meeting face to face. The result
generalizes to non-simply-connected polyhedra satisfying an additional
bipartiteness condition. The same techniques can also be used to re
duce the geometric version of the hexahedral mesh generation problem
to a finite case analysis amenable to machine solution.

*Work supported in part by NSF grant CCR-9258355 and by matching funds from
Xerox Corp.

















in any dimension, as can easily be seen via homology theory. (Hetyai [5]
has an alternate proof of bipartiteness for sheUable complexes.) Thus there
seems no conceptual obstacle to extending this technique to higher dimen
sional meshing problems, although it again requires a case analysis or other
technique such as that of Thurston and Mitchell to prove that the resulting
buffer cells are meshable.

Analternate direction for generalization is to non-simply-connected poly-
hedra in three dimensions. Mitchell [8] describes a generalization of his
method vs^hich applies whenever the input polyhedron forms a handlebody
that can be cut along evenly-many-sided disks to reduce its complexity.
(Clearly, such a simplification can be used independently of the mesh gen
eration method to be used.) Our method can handle an alternate class of
polyhedra, such as knot complements or bodies with disconnected bound
aries, for which no simplifying disk cut exists. The only step where we used
the connectivity ofthe input boundary was in the result that a planar graph
with even faces is bipartite; instead we can simply require that the input
polyhedron be bipartite with evenly many sides. We can topologicaUy mesh
any such polyhedron; alternately, if we could solve the same finite set of cases
as before we can geometrically mesh any such polyhedron. (The geometric
case needs an extension of Bern's surface-preserving tetrahedralization to
non-simply-connected polyhedra, due to Chazelle and Shouraboura [3].)
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