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Partial spreads are sets of mutually disjoint generators
(i. e. maximal totally isotropic subspaces) in a polar
space.
In a note that has been recently published in the Elec-
tronic Journal of Combinatorics, we have given an al-
gebraic proof of the upper bound of q2n+1 + 1 on the
size of partial spreads in the polar spaceH(4n+1, q2).
This bound is tight as partial spreads of size qn+1 + 1
can always be constructed in the polar space H(2n +
1, q2).
In this talk, we will present a new geometric proof of
this upper bound. In addition, we will discuss some
geometric properties of partial spreads meeting this
bound.

Strong product of graphs: geodetic and hull
numbers and boundary-type sets.

Maria Luz Puertas
University of Almeria
mpuertas@ual.es

Coauthors: Jose Caceres, Carmen Hernando, Merce
Mora, Ignacio Pelayo

Rebuilding convex set in graphs can be done using dif-
ferent convexity-type tools, two of whom are interval
and convex hull operations. In both of them, it is inter-
esting to obtain sets, as small as possible, to rebuild the
whole vertex set V (G). In this context geodetic and
hull numbers arise, as the minimal cardinal of those
sets. On the other hand, it is usual to look for sets
to rebuild V (G) between boundary-type sets, and this
is why extreme, boundary, peripheral and contour ver-
tices attract our attention.
In this work we study the behavior of the strong prod-
uct operation in graphs, related to the geodetic and hull
numbers and different boundary-type sets. So, in a
strong product graph, we give bounds for both num-
bers, we obtain exact values for some products of well-
known graphs and we describe extreme vertices, the
boundary, the periphery and the contour, in terms of
factor graphs.
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A well-known theorem of Whitney states that a finite
graph is planar if and only if it has an abstract dual.
One way to view this theorem is as describing when a
graphic matroid is also co-graphic. In this context it is
an easy corollary of Kuratowski’s Theorem and Tutte’s
excluded-minor characterization of graphic matroids.
Higgs introduced an infinite analogue of a matroid,
known as a B-matroid. A forest B-matroid can be de-
fined for an infinite graph in the same way that a for-
est matroid is defined for a finite graph. In order to
obtain a generalization of Whitney’s Theorem using
B-matroids though, we must overcome the fact that in-
finite graphs may have infinite co-circuits (bonds) but
may not have infinite circuits. Fortunately graph-like
spaces, topological spaces introduced by Vella that re-
semble graphs, also determine B-matroids, and may
have infinite circuits but may not have infinite co-
circuits.
By extending Tutte’s excluded-minor characteriza-
tion to graphic B-matroids and B-matroids obtained
from graph-like spaces, and using an extension of
Kuratowski’s Theorem to (a class of spaces includ-
ing) graph-like spaces due to Richter, Rooney and
Thomassen, we obtain a new generalization of Whit-
ney’s Theorem that is stronger than a previous exten-
sion to infinite graphs by Diestel and Bruhn. I will
sketch a proof of this result.
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