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Large Erdős-Ko-Rado Sets in Polar Spaces
Ferdinand Ihringer
University of Regina

An Erdős-Ko-Rado set (EKR set) Y of {1, . . . , n} is a family of k-sets, which pairwise intersect non-trivially. A non-
trivial problem is to provide tight upper bounds on Y and classify all examples, which obtain that bound. Erdős, Ko
and Rado proved ∣Y ∣ ≤ (n−1k−1) for n ≥ 2k. Equality holds for n ≥ 2k + 1 if and only if Y is the family of all k-sets, which
contain one �xed element.

If we equip the vector space Fn
q with a re�exive, non-degenerate sesquilinear form, then the subspaces that vanish

on that form are a polar space, so-called isotropic subspaces. �e largest isotropic subspaces of a polar space are called
generators. We say that two generators intersect trivially if the dimension of their intersection is 0. An EKR set of a polar
space is a set of pairwise non-trivially intersecting generators. We present various results on EKR sets for polar spaces,
in particular we will discuss some recent so-called weak Hilton-Milner type results.

Searching for Balanced Sets
Gavin King

University of Wyoming

Let X be a �nite set of unit vectors in some Euclidean space. De�ne Rα ,β(x , y) for α, β ∈ R and x , y ∈ X as Rα ,β(x , y) =
{z ∈ X ∶ ⟨z, x⟩ = α, ⟨z, y⟩ = β}satisfying:

• For each x , y, ∣Rα ,β(x , y)∣ = ∣Rα ,β(y, x)∣.
• For any α, there is a constant pα such that for all x,∑Rα ,α(x , x) = pαx.
• For each α, β, γ there exists a constant mα

β ,γ such that for any pair of vectors v i , v j with ⟨v i , v j⟩ = α, we have
∑Rβ ,γ(v i , v j) −∑Rγ ,β(v i , v j) = mα

β ,γ(v i − v j), regardless of our choice of v i and v j .

Balanced sets are a notion intricately tied to the concept of association schemes, and especially to the association schemes
with the Q-polynomial property. I will be discussing the existing work on balanced sets as well as my own, such as a
classi�cation of balanced sets with small numbers of inner products, and ways to search for balanced sets connected to
permutation groups.
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