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We are given a non-convex three-dimensional polytope P whose boundary is home-
omorphic to a sphere. We want to construct an offset polytope P- in which every face
is translated outward by the same small distance €. P. should have the same number of
faces as P, and the boundary of P. should still be homeomorphic to a sphere. If P has a
saddle-like vertex of degree 4 or larger, the result is not unique, see Figure 1. Does such
an offset polytope always exist for sufficiently small € > 07

It is enough to solve the problem locally for each vertex v of degree d > 4. The link
of v might be a convoluted spherical polygon, as in Figure 2. Such a vertex will be blown
up into d — 2 new vertices, connected by edges that form a tree. In the neighborhood of
the new vertices, there should be a face of P. corresponding to each face incident to v,
and this face should be simply connected when clipped to a neighborhood of v.

Figure 1: A saddle vertex and one of two possible offset surfaces

Figure 2: The link of a vertex v
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