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Abstract

Given a set P of n points in the plane, we are interested in the family of all crossingfree configurations on the given point set of a certain type. In particular, we
investigate plane geometric graphs with vertex set P and edges embedded as straight
line segments. Most importantly, there is the family of all triangulations of P, but we
consider also crossing-free perfect matchings, spanning trees and spanning cycles
(e.g. the shortest tour through P is always a crossing-free spanning cycle).
Motivated by his task of surveying, Euler was perhaps one of the first to be interested
in the number of triangulations of a point set. In 1751, in a letter to Goldbach, he
triggered the analysis of the situation when the points are in convex position, i.e. the
vertices of a convex polygon, thus starting one thread of discovery of the Catalan
numbers.
Nowadays, the restriction of "convex position" is dropped and questions of the
following type are asked: What is the maximum possible number of triangulations of
a set of n points? Can we efficiently enumerate (i.e. produce a list of) all
triangulations of given finite point set? How can we generate a (uniformly) random
triangulation of a given point set? How efficiently can we count the triangulations
(i.e. determine the number of them) of a given point set? In particular the last
mentioned algorithmic counting problem has experienced some recent progress due
to Raimund Seidel and then Manuel Wettstein.
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