Partial t-spreads and minimal ¢-covers in finite
classical polar spaces

Leo Storme
leo.storme@ugent.be

Department of Mathematics: Analysis, Logic and Discrete Mathematics, Ghent University,
Belgium

(Joint work with Jozefien D’ haeseleer, Nora V. Harrach, Sascha Kurz and Laure
Schelfhout)

Abstract. A t-spread of a finite classical polar space P is a set of t-spaces of this polar
space P, partitioning the point set of P. A partial t-spread of a finite classical polar space
P is a set of pairwise disjoint t-spaces of P. A mazimal partial t-spread of P is a partial
t-spread of P, which is not properly contained in a larger partial ¢-spread of P.

A t-cover C of a finite classical polar space P is a set of t-spaces of this polar space P, such
that every point of P belongs to at least one t-space of C. A t-cover C of a finite classical
polar space P is minimal when no proper subset of C still is a t-cover of P.

For (t 4+ 1)|n, we present constructions of partial ¢-spreads of the parabolic quadrics
Q(2n+2,q), g even. When t > ¢, the constructed partial ¢-spreads of Q(2n + 2,q), ¢ even,
are of the largest possible size.

We also investigate the largest possible size for partial ¢-spreads of the hyperbolic quadrics
Q" (2n + 1, q), under the condition (¢ + 1)|n.

Furthermore, (1) t-covers of QT (2n + 1,q), ¢ even, (t + 1)|n, of minimum size were
constructed, and (2) minimal 2n-covers of Q" (4n + 1, q), ¢ even, were investigated.
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Abstract. In this talk, g-analogs of graphs will be defined and studied in finite classical
polar spaces. In previous articles, g-analogs were defined of strongly regular, Deza and
divisible design graphs in vector spaces [1, 2, 3].

Definition. A g-ary graph £ is a pair (V, E) with V = [/] and E C ['}], where W is a
vector space over F, and V and E are called the vertex set and edge set of £, respectively.
Two distinct vertices X, Y € V are said to be adjacent whenever the plane (X,Y) belongs
to E. A g-ary graph € is k-regular if, for every vertex X, the neighbourhood Ng(X) forms
a (k + 1)-dimensional subspace.

In [1], an example related to the symplectic polar space was given. As there is a natural
embedding of the vertices and edges in the projective space, this yields the question if
g-analogs are also possible in the polar setting. In this setting, the following definition
holds.

Definition. Let P be a polar space embedded in the projective space associated with
a vector space W over Fy. A g-ary graph over P is a pair (V, E), where V C [¥] and
EC [VQV], such that the projective points corresponding to V are precisely the projective
points of P and the elements of E correspond to a subset of the projective lines of P. Two
distinct vertices X,Y € V are said to be adjacent if the projective line (X,Y’) belongs to
E. Furthermore, a g-ary graph is called regular if the neighbourhood of every vertex is a
subspace of the same dimension that is completely contained in P.

In this talk, we will study the g-analogs of strongly regular, Deza and divisible design
graphs in polar spaces. The close link with spreads on polar spaces will be presented as
well as an example of a g-analog on the parabolic quadric Q(6,2) that follows from the
split Cayley hexagon H(2).
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