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1 Introduction

Suppose we are asked to draw the “most convex” n-gon within! a given circle. By most
convex we mean that the distance we can allow the vertices to move without ruining
convexity is maximum. What n-gon do we choose? Our intuition suggests that the regular
n-gon whose circumscribed circle is the given circle is the best choice. This paper shows
that our intuition is correct.

Abellanas et al. pose this problem as one of a host of problems which involve the
tolerance of a geometric object [2]. The tolerance of an object measures its ability to
withstand perturbation and maintain some property. Perturbation has been studied as
a method for handling degeneracies in an algorithm’s input or as a way to quantify and
control computational errors [4, 5, 6]. We take the idea of perturbation from this realm of
algorithmic robustness and use it to define a property — the tolerance — of a particular
geometric object.

Our definition of tolerance is based on the notion of Epsilon-Predicates from [6]. Let
O be a set of objects with a distance metric § : O x O — R. Let P be a predicate defined
on O. For P € O, define

P-tolerance( P) = sup{e | VQ € O if §(P,Q) < € then P(Q)}

This definition is a restatement of the definition of tolerance given in [2, 3, 1].

As an example of the preceding definition, we rephrase (and make precise) the problem
of finding the most convex n-gon within a given finite circle C. Let O be the set of n-gons,
each specified by an n-tuple of vertices (points in ®2). Define the distance metric § to be

6(P’Q) = 6((1’1, e ',pn)s ((h, ceey Q'n)) = iegi)fn} d(pia qz)
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!An n-gon is within a circle C if the vertices of the n-gon lie on the boundary or in the interior of C.
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