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This paper contains a large number of results and conjectures, and the author
offers monetary rewards for proofs or disproofs of some of the conjectures. We
list here the simplest problems in each of the first five sections of the paper.
(1) For any set of n points in a Euclidean plane, what is the minimum number
of distances between the points, and what is the maximum number of pairs of
points at unit distance apart?
(2) Given n points in a plane, not all collinear, a line joining two of them
is an ordinary line if it contains no more than two of the points. What is
the minimum number of ordinary lines? What are the possible values for the
number of joining lines?
(3) Let Gj, be a graph whose vertices are the points of k-dimensional Euclidean
space Fj. Two points are joined if their distance is 1. Determine or estimate
the chromatic number of G,.
(4) Let 21, ..., 2, be n points within the unit circle. Let As(z1,...,2,) denote
the smallest area of all triangles formed by three of the points, and let g3(n) =
max., . As(z1,...,2,). The latest result is g3(n) > (clogn)/n?.
(5) A finite subset C' of Ej, is called r-Ramsey for FJ, if for every partition of Ej,
into r sets S;, U;_;S; = EJ}, some S; alwayscontains a subset that is congruent
to C'. Is it true that every non- equilateral triangle is 2-Ramsey in the plane?
Section 6 contains miscellaneous problems in nine separate groups. We quote
from the final paragraphs: ”Do there exist two point sets in the plane such that
no matter how they are placed in the plane, their intersection contains exactly
one point? I proved the existence of two such sets by transfinite induction.
"Does there exist a point set (in the plane) such that no matter how it is placed
on the plane, it covers exactly one lattice point? I found this old problem of
Steinhaus very challenging and got nowhere with it.”
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