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A finite set X ⊂ Rd is called rank-k antipodal if for every subset Y ⊂ X of cardi-
nality k+1, the orthogonal projection of every point of X \Y onto the affine hull of Y
lies in the convex hull of Y . Given the definition, we study the existence of large rank-k
antipodal sets in high-dimensional Euclidean spaces. Using a probabilistic method, we
consider independent, uniformly distributed points on the unit sphere Sd−1, and check
for conditions under which the resulting configuration is rank-k antipodal. We prove
that, for every fixed k, there exists rank-k antipodal set in Rd whose cardinality grows
exponentially with the dimension. More precisely, we obtain an explicit lower bound
of the form eΩ(d/k4) for the maximum cardinality of rank-k antipodal set. The proof
combines the geometric properties of random simplices with probabilistic estimates for
random points on the sphere.


