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There exists a pointset 2 of cardinality at least 1.15 in E, such that all angles determined
by the triples of 2 arg less than ar/2. This disproves the old conjecture that |2 |<2d — 1.

1. Introduction

Many decades ago Erdds conjectured that if there are given 27 + 1 points in
a d-dimensional Euclidean space at least one of the angles determined by the
points is greater than /2. A very simple and ingenious proof for this conjecture
was given by Danzer and Griinbaum. The following problems remained open:
Determine the largest a, for which 2¢ +1 points in E, always determine an
angle = (m/2)+ as. We can make no contribution to this problem at present.
The second problem states: Denote by f(d) the largest integer for which there
are f(d) points in E, all the angles of which are <m/2. f(2)=3 is trivial and
Croft proved f(3) = 5. It was often conjectured that f(d)< Cd. We prove that
f(d) tends to infinity exponentially and at the moment cannot prove that
f(d)<(2—e)" As a matter of fact we cannot even prove that fldy<2*~1
(d >2). We prove that for every £ >0 there exists a 8. so that one can have
(1+8)* points in E, all the angles of which are <(w/3)+e.

Erdés and Szekeres proved that 2" points in E. always determine an angle
> m(1—1/n) and Szekeres proved that this result is best possible in the
following sense: One can give, for every ¢ >0, 2" points in E, no angle of which
is greater than (1 —(1/n))+ . It does not seem easy to get a result of the same
precision for higher dimension but we will get inequalities giving estimates for
the number of points in E, which give an angle >m—e&.

2. Strictly antipodal polytopes

Let us denote by E, the d-dimensional Euclidean space. Let # C E, be a
pointset, and let a, b € #. We shall say that a and b are an antipodal pair of P

275






