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Combinatorial properties of weighted point sets in the plane

Sakai, Toshinori
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Let P be a set of n points in general position in the plane, with weights 1, 2,
..., n. A monotonic path is a path connecting points of P along which the weights of its vertices
monotonically increase or decrease. A monotonic polygon is a simple polygon whose perimeter consists of a
non-crossing monotonic path and an edge. A subset S of P is called an island if S consists of the points
of P contained in the convex hull of S. We studied the problems concerning the maximum number of vertices
contained in monotonic polygons or non-crossing monotonic paths; the maximum number of the sums of
weights of vertices of monotonic poI%gons; the number of faces contained in a decomposition of the convex
hull of P into monotonic polygons; the existence of an island with weight close to a given number; the
existence of disjoint islands each of which has weight close to a given number; and so on. We also
obtained some results concerning the islands of weighted point sets in d-dimensional space.
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