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Generalized convex envelops and shadow’s problem

Yu. B. Zelinskii
Institute of Mathematics Ukrainian National Academy of Science, Kyiv, Ukraine

E-mail address: zel@imath.kiev.ua

Definition. We shall say that a family of sets J = {E,} will assign the shade tangent to a
manifold M in the point z € M, if each straight line, tangent to variety M in the point x € M\ U F,
has a nonempty intersection with some set F, from family J. :

Problem. Find the minimal number of balls, which two by two are not crossed, with the
centre on sphere S? C R?, which will provide the shade tangent to the sphere S? in each point
xr € 5%\ U F,.

For reception of the estimation necessary minimal number overhand we will use next easy
checked statement for plane.

Theorem. There exists the family from 14 open (closed) balls, which two by two are not
crossed, with the centre on a sphere S? C R3, which will provide the shade tangent to the sphere

5 . , o 14
S? in each point x € S*\ 'Ul E;.
1=

The Opened questions. 1) What minimal number of balls solves the problem 27

2) What minimal number of balls with the same radius solves the problem 27

3) What is minimal family of balls J = {B;}, i = 1,2, ..., m, which two by two are not crossed,
with the centre on a sphere S? C R?, will provide that each straight line getting through the
arbitrary point x € B3\ fjl B;, where B? be the closed ball bounded by the sphere S?, will cross
at least one of chosen bails?

Remark 2. From lemma follows that in Euclidean plane, for solution of the problem 3 it is
necessary and enough three balls.
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