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pie diesjährige Tagung "Finite Geame1ries" stand wieder unter der
Leittmg von Prof. D.R. Hughes, (L:>rrlon) un:l Prof. H.- LUneburg (Kaisersla\Itern).
Neben neuen Ergebnissen iIber projektive und affine Ebenen kanen auch
wichtigeResu1tate über Blockplane zur Spr'ache. Ferner befaßte sich ein
Teil der Vorträge mit Ccdierungs- tm.d ~aphenthear'ie. Die große zahl. der ­
Teilnehmer wirkte anregend auf den Austausch von Meinungen urrl Informationen,
olme die persönliche Atnosphäre zu beeinträchtigen.
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J. Arrlre: Über endliche Ebenen mit nichtkornmutativen Verbirrlungslinien.

Eine Struktur (V,L,U, l\) mit V ~ 0 (RInkte), L.~ ~ V (Linien),

LI : (V~ V)\~V ~ L, (x,y) t-4> x w y (Verbi.n:1ungsoperation, die

nicht notwendig konmutativ ist) urrl U" Lx L (Parallelität) heißt

fastaffine Ebene, wenn für sie folgende Eigenschaften gelten:

(L1) x ,y ~ x Ü y, (L2 ) x lJ Y = x u z (.=Q z E: (x LJ y) \ { xl,

(L3) x u y =Y iJ x =x i.J z ~ x u z =z U x (solche Linien heißen e;
Geraden); (PO) ;1 ist Äquivalenzr'elation, (P1) zu 1 e L und x '"= V gibt

es genau eine Linie'l t = x U Y 11 L. (P2) x LJ y·il y u x, (P3) g Gerade,

g It 1 -::i> 1, Gerade; (G1) es gibt mindestens zwei nichtparallele Geraden,

(G2) ist g Gerade tmd g ..ij- 1, so gilt 19!1 11 = 1. Es werden Beispiele

emter fastaffi.z:1er Ebenen angegeben, die in Zusarrmenhang mit Fastkörpern

und cartesischen Gruppen stehen, und Eigenschaften insbesorrlere endlicher

fastaffiner Ebenen gebracht.

A. Beutelspacher: On parallelisms in finite projective spaces.•

Es wini 'folgender Satz bewiesen:

(Theorem 2): Sei d ~ 2i
+

1 - 1 (i=1,2, ... ). Darm besitztr = PG(d ,q)

einen Geradenparallelismus .

Zur Vcrbereitung benötigt man den fqlgenden Spezialfall:

(Theorem 1): Jeder 3-dimensionale proj., Raum PG(3,q) der endlichen

ö:n;inung q besitzt einen Parallelismus.

T. Beth: Algebraic Resolution Algarithms for sone infinite Families of

3-Designs.

{

" GF(q)Vt~ \ if q": -1(3)

Let Fq = . GF(q) V{ClO1 ,tID2 \ if q = 1( 3)

'(GF( 3»n if q = 3n

for any primeIX>Wer q. Let Gq be the gr'0UP of all affine transfomations of
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Fq\ {col ' 002\ , which can be considered as a permutation ~up on f q ·

{ 1 if q =-1(3)

Let rnq = 2 if q ::- 1(3)

25 if q =. 0(3) •

Thm: Let n be a positive integer, such there exists ~ primepower 3n~_2 ~ q ~ 3n.

Then there are rn parallel classes 0l1'· .. '0l in' (Fq , P3<'Pq.» arrl
. q . rnq .

subsets H
1

, ••• ,H of G with the property, that
n q

. ~ r

\.YH . (0{ .) is ~ resolution of (Fq , P3(Fq>>•
i=l 1 1

F.. Buekenhout: Tl1e geometry oi .lines on a quadric.

The following result was obt~ed together with E. Shult.

Let S be a fiIU.te" set-of lnts togeth~ with' dist~s~~ subsets .of~
~ - ;. '." ~ .. / /.

cardinality ~ 3 called lines, such that: fer each line L a.n:l each point

p not on L, p is adjacent to either one er all points of 4, two district·;

points being adjacen~ 'if there is so~ line contairu.ng both of t~~."
Moreover we aSsume that there is no pomt 'of S adjacent. t~ 'all ~t~~..

points arrl that there exists sane line.in S. Then S belongs to"6n~. of

the following types: . _.-
~ - - .. - -:

(1) the set of apsolute points and totally isotopic lines of' a 'polaritY
in same PG(q)

( 2) the set of singular PfJints arrl singular lines of' a quadrati'c fonti fu'
sane PG (q) ' ...

. (3) the set of points and lines of a generali~ed 4-gon~ The finiteness .

as~tion Jn3.y be replaced by a "finite rank" condition which tecrls '"

to a simil~ classification (with a:iditional types) ~ - .."::-

P·J. Carreron: LDcally Symnetric Designs

In a 2-design D, the line trough two points is the intersection of all

blocks trough the two points. D is locally symnetric if, for any point
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p, the configuration ntl. (p) of lines an::l blocks through p is a synme~ic­

design (equivalently, if the rurnber of blocks through three non-collinear

points arrl the nurrt>er of points in two non-disjoint blocks are both nonzero

constants . )

Theorem: Let n be a locally syrI'are1:I"ic design with parameters v ,k, A.., in

which a line has 5+1 points arrl tlree non-collinear points lie, in t blocks.

Then exactly one of the following is true:

(i) D "is the design of points arrl hyperplanes in a projective

Geometry of dimension at least 3 over GF(s) ;

D is the design of points ard hyperplanes in an affine geometry

of dimension at least 3 over GF(s+l), s> 1;

(iii) D is a hadamard 3-Design (s=l, v=4(t+l), k=2(t+1), ~ = 2t+l};

(iv) v = (1+st)(2s2+2s+1+(3s+2)s2t +s 4t 2), k=(l+st)(1+s+s2t),

= 1+( 2s+1)t+s2t 2 , an:! if s ') 1 arrl t,. 1 then t > 5+2 ~ 5+1

divides. t(t-l); .

t=l, v=(s+1)4(s3+2S'2+3s+1), k=(s+1) 2(52+5+1), A = s3+3s2+4s+3;

5=1,: t=3, v=4qb, k=40, ~ =39.

P. Del5ar'te: Irmer an:i outer distribution of t-designs

Let V be a finite set of "points", v = I vi >;02. For an integer k,l.:$ k'$ [v/~ ,

let D be any"nonempty set whose elements (bl~ks) are k-subsets of V. The

irmer distribution of D is the (k+1}-tuple a = (a , •.. ,a. ) where a. denotes
-- - 0 K ]

the average number of bl~ks meeting a fixe::l block in j points. Then D

farms a t-design SA,(t,k,v), far a given t,l ~ t ~ k, iff ~ satisfie5 some

well-defined linear equations.

Let xo ' ... ,xm-l be the k-subsets of V, with m ={~}. The outer distribution

of n is the m (k+1) natrix A where A. . denotes the number of blocks meeting
. . . Th TA· 1,J " . '. ( )xi 111 J POll1ts. en A l.scongruent over '( to the ma:tr1X diag bo' ... '~ ,

the b
J
. being well-define::i linear' ftmctions of a. Hence b. ~ 0, V., which- . ] ]

yields, in particular",.a lower boun::i to A"fOr ~(t,k,v) with given (t,k,v);

for eample, this shows the nonexistence of S5( 4 , 8, 17). Furthennore, one

obtains a methcd to compute A, which is illustrated far' S1 (4,8,24) .

•
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. Michael Doc>b: Sare graph theoretic questionS with georretric aspects.

Many of the most useful examples of highly symmetric graphs have arisen

fram constructions that are base:i on the various structures of finite

geanetries. The concept of a strongly regular graph had its genesis 0
R.C. Base's sttrly of (r,k,t) geometries. While there has been same effCIr't

ta generalize the concept of a strongly regular graph ta gr'aphs with

grea.ter diarreter, there have, as yet, been relatively few constructions.

Sone families of non isoJIDrphic graphs with the same parameters arrl

large dianeter will ·be presentErl arrl same open questions that might be

of interest to geometers will be discussed.

2B. ,Fischer: D-subgroups of .E
6

( 2). _

Theorem (A. Evers)

Let D be the set of central involutions in- G = 2E6 (~); let U be a .

-rraximal subgroup cf G generatEd 'by elements of D which is not a loeal

Subgr'o~. Then U:! M(22), F4(2), S~(8.2~.

B. Ganter: Equational classes cf Steiner systems.

An equational class (that is, a variety) Cl of universal alg~ras is said

tc have property (k,m), if any k-generated algebr'a in Ot has exactly m

elements. If Ot is. a variety with property (k,m) fQI't ~,m €. IN, an:l if

A ~ Ol , then the k-generated subalgebras of A farni aSteiner System of

type (k,m).

Theorem: An equational class with property (k,m) exists for

Ci) k=rn

(ii) k=O, m=l;

(iii) k= 2, m a primepower ; '.

(iv) k=3, m=4;

an:l for na otheIl pair (k,m) of natural numbers.

Let q be a primepower, and let A be a primitve element of GF(q). Define
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( ... (xcy)cy),:, ... )oy

'--<-r-times J

The variety ~ ~ of quasigroups defined by the equations

x oX = x

r q-l
lX'y] = x

-. ]i - ]jl x,y = ly,x whenever a i + a j = 1 in GF(q)

has property (2 ,q) arrl rreny other intertesting algebraic properties. •

Each Steiner System of type (2,q) can be "eoardinatized" by a quasigroup

in ~ i. The additional equations (a 0 b) c (e II d) = (a tJ e) (' (b .... d) er,

f(J[' q ~> 3, a ~ (bo c) = (at b) c; (a t.e) an:i (acb) 0 e = (a ~:c) (" (b ,'e) lead

to a subclass of ~ i coordinatizing all affine spaees of order q, which

are desarguesian.

Two applications:

a> ?;he solution to problem 1) in Vortragsbueh 21, p. 181 is Yes. The same

result .holds far Steiner SystemS af'type (3,4).

b) Let A,B be nonisoroorphie Steiner Systems of type (2 ,q), both of prime

cardinality. Then

Aut(A )( B) ~ Aut (A) "X Aut (B) •.

This all is joint werk with Heinrich Werner.

J .M. Goethals: Binary ccx:les define:l by quadratic forms over GF( 2) .

The set Q of qucdratie fanns on V(m,2) has an isomorphie representation

as an(rn;l)-dimensional subspace of V<f!-1,2), known in coding thear'Yas

the secorrl cmier Reed-Muller ccrle RM(m, 2). In ~his representation, the

image cf the set L of linear forms is the first order Reed-Muller code. .

RM(m,l). Furtherrrore, Q/L is isorrorphic ta the set B of bilinear alter-

nating for'lTlS on V(m, 2). To each far'ßl b in B, there corresponds in the

above repr'esentation a coset of RM(m, 1), properly containerl in RM(m, 2),

whose (Hamning) weight distribUtion is uniquely· determined by the rank

of b. Then it follows that the distribution of distances in any eo::1e
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consisting of a union of cosets of RMCm,l), properly containa::l in RM(m,2),

is uniquely determi.nerl by the distribution of ranks in the carTeSporrlirg

subset of B.

We shall consider the problem cf consiructing the best ccrles in this family.

Armin Herzer: Dualitäten mit zwei Geraden aus absolllten Ptmkten in

projektiven Ebenen.

Aus zug aus der gleichnamigen Arbeit, veroffentlicht in HZ 129, 235-257 (1972).
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point oflr . A block orbit of G(j is an ar'bit r of GO" such that r V t (J'J
is the union of lines trough (j. If"ir is non-square order and G possesses

ci block orbit of degree y ~ 2, 'then 1f is a translation plane.

We can associate with G two integers k and 1 defined as follows:

k is the rank of G as a permrt:ation group on the points arrl 1 is the

number cf orbits of G on l.cao , the line at infinity cf lf. If 1 ",. ~ ,

and V has non-square order, then lr is a tranSlation' ~lane.

Christiane Lefevre: Generalized quadrangles in projective spaces.

Let P be any finite dimensional pr'ojective space. A generalized guadrangle

Q in P is a pair (G,L) where G is a set of points cf P ard L a set of lines

cf P such that:

(i) every point on a line of L bel~s to G

(il) given any line D of L and any point P of G not

belonglng ta D, there is exact~y ane line trough p

intersecting D.

Q is a thjck quadrangle if every line of Q possesses the same number K);. 3

of points and if every point of Q is on the same nlDIlber ~ ~ 3 of lines.

Non thick quadrangles are easy ta describe. Dur purpose' is to classify the

thick quadrangles cf a projective space P. We can only reach this goal in

finite projective spaces,but JIOst cf our' arguments are valid also in

.infinite spaces arrl it looks reasonahle to hope a solution ?f the problem

without the finiteness assurnption.

The result, obtained together with Buekenhout, is:

If Q, is a generalized quadrangle in a' finite projective space P, then Q is

one of the following:-

(a) a quadric in sane P4(q)

(b) an elliptic quadric in sorre PS(q)

(c) a symplectic quadric. in sane P3(q)

Cd), a hermitian quadric in sane p
3

<q2)

(e) a hermitiiin quadric in sone p
S
(q2,.

•
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J.H. van Lint: A theorem on equidis'tant ~es.

A set C of m binary words of length n at mutual distances 2k is called an

equidistant (rn,2k,n)-cexie. If Cis the matrix which has as its ravs all the
·r ;'\

ccxle words of C then C is called trivial if ~~~ colwnn o~ C has rn-1 or m
equal entries. . <

Theorem: For k..,. 1 a nontrivial (k2+k+2.,2~,n)-·~eexists (for ~ffic~ently

large'n) if and only if a PG(2,k) exists. This extends a result of M. Deza

who proved that if m >' k 2+k+2 then the ~e must be trivial.

Heinz Ulneburg: Rang-:3-Ebenen. .

Eine affine Ebene heißt Rang-3-Ebene, falls, sie eine auf den Punkten

transitive Kollineationsgrnppe besitzt, so daß der Stabilisator eines

'Punktes genau drei Balmen hat. Nach Kallaher und W-eb~~r sind ~e ,solche

Ebenen Translations~en, falls sie nur enjlich sird.

Satz 1. Ist p eine Primzahl mit p+1 ~ T, ist A eine affine Eben~r'der
Dronung p2 um 'besitzt 'A eine KOllineations~ppe.vom 'Rarig 3 ~ die auf g~
eine Bahn der Länge 2 hat, so ist A eine verallgernemecte An::lr€~bene, es

sei derm; es' i~~J:(= ? ~ '. ," :
Zusammen mit Ergebnissen von Kallaher tmd Ostram.erhält rian damit· den .

Satz .. 2. '!.st A eine erdliche Ebene der Dronung 'q turl besitzt'A'eine Rang- 3­

Kollineationsgruppe , . die auf-" g~ eine Bahn der .Länge 2 hat, 'so i~t' A· eine

erallg .. /\_A-~eben • d . ., 52" 72 '1'1"2 232 ~92v ememerte nllU.L"t:: e, es- ·sel. erm es 1St q.=. " , "', ,z,
" 59

2
, 26 •

In all diesen Fällen außer im Falle q = 64 sind ~usna.hrneJ:1. bekarmt.

F.J. Mac' Williams: cCx:J.ing TheOry and Cori1biriat~i.äl'Designs.

It is 'shown 'by very elementarY metha:is that the ccx:lewcrds of weight 8 in

the extendei Golay caie form a 5":'(24,' a', 1) design. This is 'a spec~l ~e

of a general theorem: Let C be a ccxl~ in yn, and d' the m:i.ni!nal distance'

cf ~he dual co:le' C . Let '0.( T 1<•••<Ts " n be .the we'i&l'lts' of c~~ards of C.

If 5 < d', the cojewonls cf each weight form a r-(n, 1: ., A ~r) ) design fer
·11

1 ~ r ~ d'-s, andA ~r). lT(L'.-T.) =' -' sen) + 19J t (n-r) set) ,
_ 1 j~i] 1 n- i 2n t~ t-r i-t
s

where set) = 'if ( .-t).
j=l 1
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Rudolf Metz: On finite Wille geometries of greDe n.

t;Jille gronetries of grade n are 'sane geometries, such that the derivation

through n points is a projective geanetry. Far example, a Möbius geometry

is a Wille geonetry of gpade 2. Now always assume n q 2 an:} dimension d ~ 3!!

Results of AssJTn.1s, Ganter, Wille show' that any finite Wille geometry' ·of grade

n has a weIl defina:l crder ,which is the order of all irredueible projeetive

derivations. The following theorems hold:

1. (Wille) Any Wille geometry of grade n arrl. dimension d q: 4 ean be

represented by a point set of a projectivegeometry. 4IIt
2. A Wille geornetry of gpade n and order' q is representable in a projebtive

geometIy of on:Ier q, if i t is reprtesentable.

3. Far a Wille geanetry af grade n an:i ar'der 2, n= i holds. F~ any dimension

there are exaetly three types, .construeted from the affine spaces over

GF( 2).

4. There exists no Wille geometry of grade n and order 3.

Julia M. Nowlin ßra.m: Harologies Generata1 by Elations ..

Theorem: Let G be a collineatian group cf a finite. projective plane l[

of od:l order n. Let G.' contain no~entity elations 0( ,ß with thedr

r'espective centers A,B ard axes a,b in general position (i.e. A ~. B,.

a -A b, Alb, B l,a, AIa., an:! Blb). Assume that

1) G is linear on AB

er 2) n 3 (rncd 4), 'lT has no even aro.er subplane, and

if '( arrl ~ are two nonidentitY elations in GAB,ab

with distinct centers and' if <t>p =<.d,P then P = ab.

Then G. contains an order two harology center ab' and axis AB.

c~ Norrran: 'Haianard Desi~s' .

Using a construetion due to Todd, a large number of non-isomorphie Hadam3rd.

designs are constructed, the isorrorphism· ·classes being in 1-1 carresporrlence

with a double coset decomposition of a symnetric gr'Oup. The cormection with

equivalenee classes of Had~ matriees is also diseussed.
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N.J. Pattersan: On Kerdoc:k ccxies.

A Kerdock~ is a set ~ cf symplectic f<rm5 on a vecter space of

dimension 2n over GF(2) sucht that

(i) 0 E f
(ii) Sl' 8 2 ~ f and Si ~ 8 2 ~ S1 ~ 8 2 E. f
(iii) \ f t = 22n-l .

A construction is given fer such a system.

- J.J. Seidel: Quadratic fornis ov~ GY( 2) •

The quadratic forns of V(2m,2) are interpreted as vectors of a real space

of dimension 22m• The :inner prcduct cf ~ forms is the itr'f invariant of

their SlDD. The Gramian matrix of the quairatic fonns (which is blocked

accordi.ng to the altexnating bilinear forms) provides a setting fer certain

combinatOI'~al objects, such .as Hadamard natrices, linked syrnrretric designs,
- -

ooherent configurations, and binazy codes.

(Joint werk with P.J. Cameron, to be published in Proc. Ned. Akai. Wetensch.)

M. Walker: On the characterisation of seme translation planes.

A proof of the following theorem was obtained:
2 .

Theorem: Let A be a translation plane of cx:ld onier q ..As~ that

a) the Kern of A contains a subfield isoncrpmc to F arrl
q .

b) A admits a coll.ineation group isonorphic to SL2(q) in its translation

canplenent.

Then: (1) A is desarguesian

er (2) A is a Hallplane

er (3) A is a Hering plane

er (4) A is one of two exceptional planes of order 25.

Planes in (1) an:i (2) exist f<r all q and 'those in (3) only when q ~ -l(rrod 6).

The fOUl" classes are mutually disjoint .

M. ~as (Kaiserslautern)
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