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Maximal partial ovoids of Q(4, q) of size q 2 − 1 are
known only for q = 3, 5, 7 and 11. These examples were found by Tim Penttila. We discuss the nonexistence of maximal partial ovoids of Q(4, q) for q
odd and non prime, where we focus on different representations of the generalized quadrangle Q(4, q) and
the use of Rédei polynomials. We also discuss recent
results for the prime case, including a characterisation
of the known examples.

We propose a multi-partite version of the classical Turan problem of determining the minimum number of
edges needed for an arbitrary graph to contain a given
subgraph. As it turns out, here the non-trivial problem
is the determination of the minimal edge density between two classes that implies the existence of a given
subgraph. We determine the critical edge density for
trees and circles as forbidden subgraphs, and give a
sharp upper and lower bound in general, in terms of the
maximal degree of the forbidden graph. At the end of
the talk we formulate conjectures concerning the minimal edge density for certain forbidden subgraphs.
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Only a finite number of non-trivial Steiner systems
S(t, k, v) are known with t ≥ 4, and none are known
with t ≥ 6. All the known systems with t = 4
are derived from systems with t = 5, and hitherto
all the known non-trivial S(5, k, v) systems have, as
a group of automorphisms, either PSL(2, v − 1) or
PGL(2, (v − 2)/2) × C2 . In this talk I will show how
to construct systems S(5, 6, v) that have only the trivial automorphism group. The method has been implemented for v = 72, 84 and 108.

