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1 Overview

Let S be a set of n points in the plane and F denote the set of all the line segments with endpoints
in S. A line segment pg with p,q € § is called a stable line segment of all triangulations of 5, if
no line segment in E properly intersects pg. The intersection of all possible triangulations of S then
is the set of all stable line segments in S, denoted by SL(S).

As a combinatorial problem, various properties of stable line segments of a set of planar points
have been investigated in [Xu92]. It is shown that the maximum number of stable line segments in 5
is 2(n — 1). There is an interesting relationship between stable line segments and so-called extreme
line segments EL(S) [Ed86]. A line segment pg with p,geS is called an extreme line segment if
{pg} = E N H for some open half-plane H [Ed86]. Then, we have that

CH(S) C EL(S) C SL(S).

A more important property is the relationship between SL(S) and so-called k-optimal triangula-
tions. Let T(S) denote a triangulation of S. T'(S) is called a k-optimal triangulation for 4 < k < =,
denoted by LOTk(S), if every k-sided simple polygon drawn from T'(S) is optimally triangulated by
some edges of T'(S).

Let SLk(S) denote the intersection of all possible LOTy(S)’s (i.e., the set of edges that are in every
LOTk(S)). Let MWT(S) denote a minimum weight triangulation of §. Then, we have that

SL(S)C SLa(S)C--- C SLi(S)- - C §Ln-1(5) S MWT(S).
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Figure 1:

In some special cases of S, SL(S)forms a connected graph as shown in Figure 1. Thus, an MWT(5)
can be constructed in polynomial time using the dynamic programming algorithm proposed in [Gi79,
K180].

So far the structure properties of SL(S) have been thoroughly studied, but not its algorithmic
issue.
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