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Gil Kalai conjectured that the largest measure of a Lebesgue measurable subset of the unit
sphere Sn−1 without orthogonal vectors is achieved by the union of two antipodal spherical
caps with geodesic radius π/4. The conjecture is widely open both in every small dimension
n ≥ 3 and in asymptotics; on the other hand there are several non-trivial optimization
approaches that drastically reduce the upper bounds in small dimensions.

We discuss very recent results on analogues of such conjecture in Johnson scheme, ob-
tained by 4-point semi-definite programming. For example, the maximal number of 7-subsets
of {1, . . . , 16} without pairs of sets with intersection exactly 3 turns out to be 464. The 7-
subsets that intersect {1, . . . , 8} or {9, . . . , 16} by at least 6 elements attain this bound. From
geometric point of view these sets are the closest in Hamming or Euclidean distance to the
antipodal sets {1, . . . , 8} or {9, . . . , 16}.


