This manual consists of the film script, interspersed with para-
graphs supplying additional information about’ the problems discussed
in the film and mentioning some additional problems. There is a list
of references at the end.

What 45 the nicest way of placing N points on a cincle? Intuitively,
it 44 o place them at the ventices of an inscnibed regular polygon. But
is thene some precise, quantitative sense in which this is the best arrange-
ment? VYes, there ane severdl. '

For example, the area of a regular inscribed N-gon L& greatern than
that of any othen inscnibed N-gon. Thus, for any N greater than 2, the
unique way o4 maximizing the area 4is to place the points at the vertices
0§ a rnegubar inscribed N-gon. Now, rathen than maximizing the area, we
might nequine the points to be dispersed as much as possible. The smallest
distance determined by the points should be as Large as possibLe. 1In
othen wonds, we want to maximize the minimum distance between points of
the set. Note that Lt suffices to considern the distances beitween adfacent
points on the circle. Here again, the regular N-gon provides the unique
s0lution. That 45, the unique way of maximizing the minimum distance L4
1o place the points at the vertices of an inscribed regular N-gon. The
nesult £s the same as when we wanted Zo maximize Zhe area.

The nesults just stated are not hard Zo prove. (1) But what happens
when the points are on a sphere? How should they be arranged to maximize
the volume on the minimum distance? These problems arne unsolved or, at best,
onky partially solved. 1'm going to discuss them along with some other
geometnic problems that are unsolved at the time of filming in 1969.
Perthaps they will eventually be so0fved by the discovery of new geometric
figurnes orn configurations--that &8, by shapes of the future.

(l)There are many published proofs of the fact that, for a given
N and a given circle, only the regular N-gons are of maximum area among
those inscribed in the circle. See, for example, Fejes T6th(1953).
Cbviously the regular arrangement of N points on the circle is the only
one maximizing the minimum distance between the points.




