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1. Introduction

S = (P,B,I) is a finite generalized
quadrangle if:

(i) Each point is incident with 141 lines (¢t >
1) and two distinct points are incident
with at most one line.

(ii) Each line is incident with 1 + s points
(s > 1) and two distinct lines are incident
with at most one point.

(iii) If = is a point and L is a line not
Incident with x, then there is a unique pair
(y, M) € P x B forwhiche ITMIyIL.

The integers s and t are the parameters of
the GQ and S is said to have order (s,t). If
s = t, then § is said to have order s.
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introduction

classical examples

1. Quadrics in PG(n, q).

(a) n =3 Q"(3,9): XoX1+ X2X3 =0,
s=¢q,t=1

(b) n=4: Q(4,q): X¢+X 1 Xo+X3X, =0,

() n =5 Q (5,q9): f(Xo,X1)+ XoX5+
X4X5 =0, f(Xo, X7) irreducible
s =q, . = q2
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introduction

classical examples

2. Hermitian varieties in PG(n, q).
n=3,4: Hn,¢?): X +.. . + X1+ =0
n=3 s= q2,

q
¢

n=4: s = q?,

3. W3(q):  symplectic polarity of
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introduction

non classical examples of Tits

(i) the points of PG(n + 1,q) \ PG(n, q),

(ii) the hyperplanes X of PG(n + 1,q) for
which | X N O| =1, and

(iii) one new symbol (o0).

(a) the lines of PG(n + 1,q) which are not
contained in PG(n, ¢q) and which meet O
(necessarily in a unique point), and

(b) the points of O.

Incidence is inherited from PG(n + 1,q),
whereas the point (0co) is incident with no
line of type (a) and with all lines of type

(b).
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introduction

spreads

o A spread of a GQ is a set of lines which
partition the point set

o A partial spread of a GQ is a set of lines
such that every point of the GQ lies on
at most one line.

e A mazimal partial spread is a partial
spread which is not contained in a bigger
partial spread.
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2. Minihypers

A {f,m; N,q} minihyper is a pair (I, w),
where F' is subset of the point set of
PG(N,q) and w is a weight function
w : PG(N,q) —» N: z +— w(x), satisfying

(i) w(x) >0 <= x € F

(i) 2 wer =1

(iii) min {>_ -gw(z)||H € H} = m, where
H is the set of hyperplanes of PG(NV, q).
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minihypers

minihypers: the theorems

Theorem 1. (Govaerts, Storme) Let
(F,w) be a {d(q + 1),d; N, q}-minihyper,
qg > 2, satisfying 0 < 0 < €, where g + € is
the size of the smallest non trivial blocking
set in PG(2,q). Then w is the weight
function induced on the points of PG(N, q)
by a sum of ¢ lines.

Theorem 2. (Blokhuis, Storme, Szényi)
Let B be a blocking set in PG(2, q), ¢ = p",
1

prime of sizeq+1-+c. Letcy =c3 =23
andc, =1 forp >3

(i) If ¢ = p*¥*! and ¢ < cpq% then B
contains a line

(ii) If 4 < q and q is a square an ¢ < cpq%,
then B contains a line or a Baer subplane
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3. The Application

Lemma 1. Let S be a partial spread of
T(O) (n = 2 or 3) which covers (c0) and
which has deficiency 6 < q. Then wg Is the
weight function of a {6(q+1),0;n + 1,q}-
minihyper (F,wg).

Theorem 3. (M.R. Brown, J. De Beule
and L. Storme ) Let S be a partial spread
with deficiency 6 of T,(O) (n = 2 or 3)
covering (o0). If § < €, with q + € the size
of the smallest non-trivial blocking set in
PG(2,q), g > 2, we can always extend S to
a spread.
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