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This years' Finite Geometries co~ference was held

under the leadership of Professor D.R. Hughes (London)

and Professor H. L\meburg <Kaiserslautern}. An

i~novatiori' and major feature.this year was two series of

three Iectures, one presented by Professor J. van Lint

(Eindhoven) and the other by Dr. P. Cameron (Oxford).

Professor van Lint described 'some of the recent resul,ts

obtained by members of the Combinatorial Theory 'Seminars

in Eindho-ven and Amsterdam, whilst Dr. Cameron discus,sed'

. various kinds of conf'~gura~ions'which have proved' us.e.ful

in the study o.f muI tiply- transiti ve groups. Mainstreams.
, .

o-f the conference were D~s'igns and Codes, with some.

attention being. given ta other combinatorial problems

and g~aph theory. Amongst many other fine lectures,.

particular attention was paid to·those of Professor

Buekenhout( Brussels), who presented an elegent gene!?al-. '"­

isation of Dynkin di~grams, Professor Seidel (Eindho~e~),

who discu~sed codes and designs on the unit sphere, qnd

Professor Ott (Giessen) who established that a flag

transitive finite- projective plane i5 of prime power 'order-.
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H. BEKER : On Strong Tactical Decompositions

R. Harris generalised the concept of affine

2-designs to .a class of strongly resolvable .2-designs,

e which includes all affine designs and is closed

under c?mplementation.

I shalI define'a class of 1-designs, called
. .

strongly divisible; which includes al:l:- synunetric .and ,.'

strongly resolvab-le 2-designs and is closed under both

complementation and duality.

I shall give a brief summary of some of the

results that have been proved for strongly" divisible

designs.
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Jean-Claude BERMOND :,' Hypergraphs and Designs

We 'study relations be~ween hypergraphs and designs.

Let' us denote by: a (v,k,1) t-design a system of

subsets call,ed blocks of a given set X of v

vertices, satisfying' : '(i) each block cf caJ?dinality

k ' and (ii) each subset of telements of X' belangs

to exactly one block.

K
t the~ complete t-uniiorm hypergraph (the edgesv

are' 'all the t-subsets, of a given set of n vertices).

,Lt(H) the 'graph whose 'vertices represent the edg~s

of H, two vertices being joined if the corresponding

edges interseet in a~ least t elements.

A first relation, iso t,o consider a Cv,k',l)- t­
i;

des'ign as a, partition of the edges of K intO-
v

hypergraj?-hs isomorphie to K:. This suggest

gen'e'ralizations. An other way consists ta relate

theexistence o-f a (v,k,1) t-designto the determination e
of the stability number of Lt'(K~). The determination

of the chromatic number of this' graph i6 related to other

problems of designs. Determinations of stability and

chromatic number of Lt(Hl for-other hypergraphs are

related to :the existence of orthogonal arrays and new

eonfigurations-.-
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A. E. BROUWER :" "Opt'iinal' eÖnstant .weight eodes and

. "re"l·a·te"d deos ig"ns .

In order ~o determine the optimal eonstant weight

codes" with parameters d = 6 and w = 4 one has to

cons.truct certain designs.

The following theorem says' that these: des~gns

almos·t always exis:t

.. ··Thin.

(i) S(2,.4,v) exists iff v - 1 or ~' (mod·'12) .lH?\NANIl

-- .*
{ii)B({4,7"}; v)..exists iff v::' 7 or 10-- (mod 12).,.v;il0,19'

(iii) G-D{4 ,1,2 ;v-) exists iff v :: 2(mod 6), v -;I' 8

. .' * .
(iv) GD{lf,.1,{2,5} ;v) exists 1ff v'=:· S(mod 6), v ;I. '11,17'

(with 5 temporary exeeptions).

.F. BUEKENHOUT DIAGRAMS' FOR' INCIDENCE STRUCTURES •

A gerieraliz~"tion of the. Dynkin diagrams ~d the

associated incidence geometries discovered:'by Tits

was discussed. Examples are o-!:o=c ...- ~c for

the- 'geometrie, lattices, ~o ••• ,' 0-0- för the.

aI,fine spaces:, ~ for th~ inversive planes..

A seri~s' of sporadi~ simple groups da have .a diagram

build on the. classical s~rokes- and one additional

strake' c
0-0 for instance,

c
0-0-0,

c c
M2.3 .: 0-0--0,..-0,

HS : c :>
~ 0--0-0,

c c cM24 : O-O-O~, J 1 :

F ee. c •24 : 0 o~~., etc.

cc::e:o-o ,
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P.J. CAMERON .' -SOME'COMBTNATORIAL STRUCTURES AND
THETR' AUTOMORPHISM GROUPS : TWO-

, 'GRAPHS', ORDERINGS', PARALLELISMS. I.

This was the first of aseries of three talks on

various kinds of configuration which have proved useful

in the' study of multiply .transitive groups. A two-

graph is a collection T of 3-subsets of a, set X 'such

~ha~.any 4-subset of X contains an eveR. number of

members o'f ,T. . Equiyalent· concepts inc-l:ud~;.~ ,Double

coverings' of complete g.paphs; switching classes of

graphs i- sets of ~quiangular'iines' in iR,d. . A two-

graph is regu-lar if it iso also 'a 2-( Ixl, 3',X) design.

Eigen'value- arguments- g~ve necessa~y c~nditions' on lxI­
and ~o- for' the existence of regular two--graphs..

A theorem of Shult arid Seidel on graphs wi~h the

"triangle-property" c-an.be translated into the langu-ag~

o-f two-grapfis.
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P.J.- CAMERON ":' 'SOME COMBINATORIAL STRUCTURES AND THEIR

. AUTOMORPHISM GROUPS : TWO-GRAPHS,

ORDERINGS, PARALLEL1SMS. 11.

(1) ·If a group G' a-ets on

~r faithflil) 59 tha-t G i5

a: strongly- closed~ subgroup

x (not necessarily finite

2-transitive and 'G has
Xe

NExt of index 2

(i.e .. NCxJ Cl-G' <: N(y) ) which is' transitive on they-
remaining p~ints, 'tne~ either . G has a. subgroup N

of index 2 with ~ n Gx = N(x), cr G· acts on a

nontrivial two-graph or an "oriented two-graph" on X.

(2) If X is infinite and a group, G is t-homogene·ous

on X ~or a~l t ~ 0 and r-. but not (r + 1)­

-transi,tive,. then r- < 3 and' ther"e is a linear or

circular" order on- X preserved or reverse,d by 'G.

(3-) A _t-{v,k,l) design is basis--trans:itive- if its

,automorph-ism greup i_s transitiye on -, ?rder~d" (t + 1) - '

tuples of pO'ints no~ contained in a bJ.o,ck. Such ,"

de~igns arise fram Jordan- groups ancl- fram' (t + '1)-

"t:ransitive' groups which act iinp-rimitively on t-subse.ts.

Söme partial classifications exis"t.,

                                   
                                                                                                       ©



P.J. CAMERON
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SOME COMBINATORIAL' STRUCTURES AND THEIR
AUTOMORPHISM' GROUPS' ':' TWO'-GRAPHS,

ORDERINGS',- PARALLELTSMS'.' TII.

A parallelism of the set" (~) of t-subsets of

the n-set X is apart:\-tion of C;) into "parallel

classes"', each: of which partitions X.

(1) The neces'sary condition tin for the existence

of p,arallelisms, was shown' to be sufficient by Baranyai,

usi~g the Int~grity-Theorem für network flows.

(2.) Some resu'lts on eriumer"ation exist for t.= 2.

are comparable with results on Latin squares and

Steiner tripIe. systems.

They

(3~) Defining a subspacein the' ',natural way," it can be

shown that,' if n > t, -then a subspace y has IYE~ln,

with "equality if and' o~ly if X - Y 18 a subspace.

Many examples' mee"t' the'·bound for, t='2~•. ·

(lJ) Tl1.eparallelogram preperty asser-ts" that any: (t+1)-

sabset· is contained in a subs'pace' 'of cardinality 2t.

,Apart: 'from trivial cases' C-t."=1,-- t=n,. n=2,t), tbe only

systems with, '"this proper'ty are 'affine 'spaces' over G·F(Z)

and a unique 'example 'wi'th-' t=4, 'n=2,~.

(5) A para.lleli~m w·i'th (t+'1)-,transitive "~utomorphfsrn

group- either rras the para"~lel"ogram pro~erty Oll t=.2., n= 6,.

There is" a purely group-the'oret'i'cal consequence: any

(t+1)-trans{tive "group which "is imprimitive on (~-) is

one 'of these .,'

f6) A final question concerned g~aphs' defined from

p-arallelisms.

                                   
                                                                                                       ©



e.

- 9 -

k regular planar Steiner tripIe system is a

Steiner tripIe system provid-ed witha .family of .non­

trivial suosystems (called- planes):...: such that :'

(i) all the plane~ have- the ~ame cardinality.

(ii) ev~ry set of 3 n~n-cotlinear points- i8 contairied

in- exactly ane- plane.

C-iii) for every pTane . p. and eve.ry "line .t such tnat-

'p n 1,- = .4>, there are exac1:1y a planes' p' ° s,uch

that R; c- pt and P n P'- is a line.
4

Theorem: A regular planar Steiner tripIe system iso

.necessarely-one of t~e ·fo:Llowing

( 1:t a "proj.ective s pace of dimens ion greater than 2

over G F( 2).

(2) the 3-dlmensional- ~ffine spa"ce aver G F(3~>-.

. ' 2 0'

(3,),- an ".S.( 2,3",2 (Sm+ 7 )-( 3m .+- 3m+1) +.1) w·i tn: m ~ -1 ;0 0:0"

the· planes are c5(2·,s'o6m·+ 7) and a =- 1 •

. .(4)" an S (2 -,3:,111) ; - the· planes are S (2 ",3-,,15) ando a- = 2.·

.<.5) an- S (2',3-~183); the planes are s (2- ,3-, ?1 ),_ and. _. a - 7.

(6-) an 8.(2,3.,2(155);- the planes are S (2 ,3' ,39 X and a = lr.
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J. DOYEN .' 'DESIGNS', GAMES' AND' TRANSVERSALS

Given a design.Jj, two pl.ayers A and B

color alternat.ely ci .point OI itJ· (in red for A, in.

green for ~, say) . .The. winner is the fir'st player

.who succeeds in coloring all po.ints of a ·block. of~ tA

with his qwn colorr If. A. plays' first and 1f A and

B. playas 'well 'as possib.le ,.' "then. either· A has a

~.~nning·, str-~tegy or every ga.J'n,e on fib ends in a draw.
, ,

Für· example~, A· ha's a' winning ~Lt:p~tegy on- every' S.teiner

trrpl:e:' sys;tem- of ·orde'r·' ~ 7, ..~u1; f!-ve.ry game ori' afinrt'e

. prolectiye piane~ e·nds:. i"ri· a. .d-raw .(except on, 1:he plaf.le·

o·f- order Z). I"t ts'~ not known what happens if- 06 is

'A- -transversa-l o-f iJ:i . is-' a sei; ,of points 6-f '~.

which has a~ norr empty inters e'ction w:Lth every' block cf

iA. Ii;, . B succeed~: in..coloring. all points cf a~.

transversa-l. in' g·reen,. h~ cai:t obviou~l.y force a. draw.

Thu's,- 'if A· p·lays· on" ~ .~ B· i8 aqtu'ally. playing,

on· the spac~ 'Tr. iS, cf" all minimal trans-versals ef tlJ

The transversals of minimum

cardipa·lity. in_ PG (d, n)' are. the hype-rplanes. In a

fini~.e affine. plane AG (2 ,n >-, we conjecture 1:hat every

transvepsaJ: rs of cardinality 2:. 2n - 1 (this. 1S known

to be true for n = 2,3,~,5 and 7).
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BERNHARD GANTER

A·t-cover is the.design of the t-generated

.. substruc'tures of a structure,_ i.e. the·system of 1:he

t-.generated c-Iosed sets of a closure system. . More

precisely, at-cover. of a set P is aset

B ~ "(P~ satisTy~n~

(ii) u -3 X.- C b
y- xE (p~ (p.).. bEB

(iii)

·t-partiti"ons·· are: t~covers -in which any set of . t distinct

points· is contained in. a unique biock. The weIl known

? . •
divisip,~Iityconclit~ons for "tl)e exist~ce of a t­

partl:tion with given blo'ck ~.izes a-re~ also necessary for

t-covers.

. t-par~it·ions ·c;md-· t~covers have D.een used. ta construct

conibina"toria-I -a~d alg.~braic struct,ures:.. · We- give ·a

'g~ne-ral apprc;>ach to these appl~cation.s·by' ~ntro~ucing a

language .~or combinatorial and algebra~c-:structu-~es and

charac1:e~ize- th~ axiom syst~ms of those classes· of

structures,.for whici~· the constpuction methods using

t-partitions and: t-c.overs apply.
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J.M. GOETHALS .' THE' EXTENDED' NADLER CODE 1S UNIQUE.

Constructions for a 32-word binary code of' length

12 and minimum d-is~ance 5 ,were published in 1962

by Nadler and in. 1972 by van'Lint. These' codes are

not equ-ivalent, hut their extended codes are. By use

of the results of DeIsarte and of the fact that. this

. code i8 optimal, we show' that, up to a permutation ~f

. the' coordinates ,. there iso a. unique, way' to construct

the- ext.end:ed. code.•

J. HALL -CON'FIGURAT,IONS, RELATED' TO" EQUIDTSTANT CODES

An (r,~ Al;system ·is· ein· tpcidence s,tructure whos~­

incidence matrix satisfies AAT.: (r· -AJ r + AJs, and

and. Müllin (~n-. Ma,th.' '3.7 (:1966) l conjecture.d that

if no block i8:' .on' ailpoints' then' the number ofpoints

V satis.f:tes· v <' :rfr-'1 r + 1, and- .furthe~ if equali"fy
- A'

holds t:he. sY8.tem~must. be ·a. symmetrie design. This.

1s true for- A = 1 bu~ not -true for X > 2. For
. ,'··rC'r'-:1)

A :- 2·, v ~ 2 + 1 hut equality can be achieved

50- gives a spe'cial ty-pe' of ~quidistan,t ca.de. S.tant'on •

for systems other than biplane~. These eX,amples are

related to the Hadamard 3-design- on 8 poin~ts and to

projective planes. containing complete ovals'.
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PART·ITIGNS- GY X2

We define the- properties of stability, n-stability,

coherence 'and örbitality for a partition- V oI X2 ,

X a finite set. For each cf these properties we show·

the existence.. of a unique coarsest refinement of .. V

with 'that property. In particular, we obtain' in

~his-way a coherent configuratlorr based on the

maxim~r flags of -each geometry having a'gener~lized

~ynkin diagram .as defined by Bue~enhout.

J~W~P. Hirschfeld

In PG.( 3:,q-l-,' Ci = p~, every twi.st:ed- cubic- C can

be writ.ten as C' =. {pet) = (t3 , t 2:-, t-, 1) 1 tEGF(q'>L.kol.

A.t each point:. P ft): of C, there is' an. osc~lat~'ng

. ' ~ . 3-~_' -
plane' ,..Ct) witn- equation X o -~"txl+3tx2-t x3=~.

For ,,_. ~ 3 " there is a null polarityr A: in-terchanging_

P-{t) and n(t l. The line coordinat~s-of P (t»P(os)

are fS?, R~~·RZ'-S,.S,.-R, 1), where 'S' = rs and'

R -- 'I' + s.· .A. lille with these- coordinates' is ca:lled

areal chord, a tangent CI' an imaginary chord:~s

~.2 _ Rx + _.S has. 2, 1 or 0 roots in GE(q) ~

Under A, these lines become respec~ively areal

axis, a genera~or and an imaginary.axis of th~ osculating

developable. For (q + 1,3) = 1, the imaginary chords
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h f f (q 2 + q + 2)/2and t e tangents orm a set 0

mutually skew lines' such that every other line meets

one of these. Fer ,. (q + 1,3) = 3, the imaginary

cho~ds, the tangents and the imaginary axes form' a spread.

Fo,r q. > 2,. the' spread is not regular a-nd so ·defines- a

non-Desa-rgue~~~n plane" which was previously found by

Hering for 'q o-dd. The construction also bar"ries

h·through for q = 2 to' 'tne C-q + r}-arc'

. f(tk +1-, t k .,.' 1:, 1} 1t· E GF{q">.Uo}, where-' k =~ :2P . and

:{li ,h}: = 1. So,. For h-, odd, this define's ~(h) distinct

trans'l-ation planes.

X. HUBAUT:, GEOMETR:IE'S: ASS:OCIATEIl WITH' GENERALTZE~

D-YN:KIN~ DIAGRAMS •

We u&e the usual strokes appearing in Dynkin

diagr~ms' with a sUPR;Lement~ry one intr6duce~d'by

Buekenhqu±" i. e'.~. o~· wni'ch~ means- the trivial

incidenc'e' s,true"ture of ,.ci ,circle ~ .Tf one: as.stimes

that the .right :groups-are actiri~ ,on. a alassical

b:uild'ings o~e-, may:" obt-ain ,th~' ex."tensions by e:-o
of ,po-t

2
, <'2)~, as tne 2-tr. repre'sentation cf,
n -

SP2n(2 t. and~ of, .P0 2n+1 (Z') w.itha regular normal

subgroup (RNS)~, Also ex.tensions of POS (3) ,

PSUq.( lrl ~ psu~ (-4) ~ PO~( 3 r give PSU 5 (4:), PO~ (3) ,

Fi22 and McL; the· 2 first have infinitely many
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extensions by
c

0-0, Fi22 has Fi23 and Fi24.

~~. is the diagram of a 3-trans-group.

~ is 1:he extens-ion' of a lattice n x m. If one

. assumes that Alt(n)x Alt(n) is acting on that lattice

t~en one g~ts: Alt (2n) .

~ is the extension- o~ .a· triangular graph. If

f\lt (n).one' 'assumes thai:. tl:l.e' ·a.ut~ ·group· is

E~-1. Al-t(n)" or E~';"2 Ale(n) when· n-

n~3, ~ 'and 6· give ·frlplanes ..

one g~ts

is eveI)-.

! •

NOBORU 'ITO- .' ·a.-DESIGNS 'WJTH .BLOCK RANK 3

'AUTOMORPHISM GROUPS •.

:I;.to has a pTan- 'to attack the- foilowing problem

~clas-s-ify' 3"':designs with 2 intersection- nwnbers" ...

The firs·t step iso to salve- the conjecture of C. No.rman,

concernin~ Hadamard designs- affirmatively. Ito

is making. progress'. about t~i~ and hoping that he

will complete. lt in the near future'"
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DIETER JUNGNICKEL :';.HJELMSLEVEBENEN' MIT' REGULÄRER

, ABELSCHER' KOLLINEAT'IONSGRUPPE.

Wir betrachten endliche' projektive' Hjel-ms,levebenen

, (EH-Ebe,nen, vgl.. DEMBOWSKI ) • Bisher ist fUr

Parameter Ct,rl" wo t keine Potenz von r,"ist', nichts

Über die Existenz n-ichttriv:ialer Kolline·ationen

tlberhaupt' 'und' für- Pa~ame.ter (rn, r.). nichts über

'. die ,Ex~stenz von' regulären Kollineationsg~ppen-

bekaJ1llt:. Sei S. 'das Spektrum- al~er . (1;, "r-l-2:-: ftlr'
• • +'

die~ eine (=--t·)o- p)-PH-Ebene mit~ regulärer 'abels'eher-

Ko'llinea"Ei~nsgruppe. G· = Z @-'N' existiert ~ so~aß

N jede .Nachbarklass'e {von Punk-ten. bzw. Ger.aden)

regul~_ aufsieh ··~bbi~de"t·.

Differenzenm~thodenund direkten Konstruktionen:

(ii) Es seien" q, r· ~rimzahl:po:tenzenmit

CiJ n'(.q " q.>.- E S für jede~Primzah~lpote'nz ~

(r~-1 + 1)

. C-r + ..1)' ~ q.+ l' < rnCr- +' .1J und es sei (s~_ q) E S;.

dann' ist- auen (srn
~ r) E S, insoes'ondere 'stets

x'- n
(.q_ r-, r) e S' für j-ede nat. Zah'! k.

fiii)· Es seien (t ,0' r) ~ (s,_ q)- E S. mi-t. q

Dann ista~ch <st, r) E S.

= t fr +.' 1 ) - i .
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MICHAEL J. KALLAHER":" "A" SUFFTCIENT' CONDITION" "FOR

. TRANSLATION PLANES.

Let a, be a finite affine plane and G. a

co~lineation group of ~ "which is transitive on the

affine poirrts of <\I. -Let. e h~ an affine po.int· of

A bl'ock 'örbit of Ga. i5 an (affine) point 'orbit i of

G~ . such that rUfe} =. u: . m, where n i5 a set of'
. mEO

a-ffine l~nes th"roug~ 8.

THEOREM':. Let e be an' affine point of ~. If Ge .­

has three b-lock .orbits ,. then (..t,. i5 a translation plane

and G= > T,. tne" group", of ~ran5lati()ns of Co ..

The group . G has. ·rahk.·Cr t5l if r i5 the rank of- G

as a permutation group on- the" 'affine 'poin:t~ of a.. and:

s. is: the numbe-r of orbits cf G on- R.CX).,~ the line- at

infinity.

THEOREM: If G" has rank~ (r,..s·) with r + 1 < 2's-'~

then CA., is a· translation plane and G > T.', tlie graup'

of, translations of ·Cu· •
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E. KÖHLER : THE OBERWOLFACH PROBLEM

Some connections' between the Oberwolfach problem

and LANGFORD-(SKOLEM-) sequences were exhibited.

These methods give same new s,olutions OP (3 , &k- 2)

OP( 3 .. 4k, 4~) (,& E (N'l. A-lso w.ith the help of

finite geometries same other cases' can be' solved.

A paper- cont,aining the proof will appear in thec
,

val. of the· .. proceedings. bf the conferenc~ on geome1:ric

algebra at Duisbu~g' 19.76.

RtNU LASKAR

. A finite' {.k·',n).-net is a 'system of_ .po1nts, lines"

·toge"ther _~ith an incidence"relation subject tc the .cond­

i.tio·ns· : ·l)·lines 'are partitioned into- k parallel

classes. such tha"t lines belonging- to different classes

h'ave exact,ly' one, poin~_ in common.. Each point is

~nciden-t ,with exactly 'one line in each' class' .

(ii} each line contains ex~ctly n p6ints. This

concept is due 1:0 Bruck. 'A generalization of Bruck­

nets is g·iven eonsißting of pofnts 1 lines', p.lanes"

together w-ith' an. incidence~ relation. An affine 3-

space 'is such a 3-net. A construction is given which

is not an affine'3-space, but constructed from projective

and affine spaces.
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CODING" AND DESIGNS

We present a number of' results 0btained recentl:Y

by members of the combinatorial. theory s.eminars in

Eindhaven (T.H.E.,l, and Amsterdarn (Math. Centre)..

-I.

ci) A si~ple prÖof of 'L'loY'd"s Th'eor~e~ uS'ing, Block' so.

'lemma (n. C-u~tJ:lovi-c, J .H. van Lint).

b) By a .~sult of M. Deza and J .H. van Lint -an

. eg-u-idis't'ant 'C'ada ,e with d = 2k w.h-ich is' ,nontri'via~,
, . 2:'-
has .< k ,+ k + -2 words and equalityis poiBible ~ff

, a ·proj:. p~ane cf .C?rder k exists.

known th~t .tel = 32 is possible.

For k=6 it was

We prove : Theorem.

If k = 6 then_ 'tel.::.- 32'-. (J'.I ..Hall""A:.J.E.M., Jan$sen.,

A.. W.J~. KaIen,... J ~H., van L-intl.

cl- If the supports of' the words of weigpt 3 in, a ~ingle- .

. error:"correcting linear code' C form a Stein~rTriple

'System on n point's we s'ay tha"t Cis' 's"ulipÖrt'ed ~

·STS(n)'. ' The situation for STS(7).was known. We

prov~ Theorem': ther~ 'is a.l~n. 'code C' over· GF(q)

supported 'by STS(g) iff-q t· 2. (,mod 3').

Theorem:' The1"e is a non1.inear co·oe C s-upported by

a STS-(13)~ (L.M.H.E:. Driessen~ G.H.M. Frederix. and

'J .H. van Lint)'. '
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BOUNDS' ON 'CODES

The following results usual~y are related to the

linear programmihS'bound

a). Theorem: The triply shortened Hamming code is

optimal (M. Best,. A. E·. Brouwer).

b) Theorem: The best possible bound.obtainable,using

a method like Rankin's i5 far larger than the Wax bound.

Conclusion.: the Wax bound is false (M. Bes.t).

c) The Johnson bound yields A(14,S',.7)' < 52.,- Equality

wo.uld yie·ld an interesting' des:'ign whic-~'is s"hoWIl- not to

exis.t, . i.e-.· A(1.4 ,.S·, 7J~' 52 (Math. Centre Seminar) ."

dl- A('10,lJ·,S.). = 36,. The 'corres.ponding code is

unique. It is. a 3~desi~n' but th~s: desig.IT 15 not

unique. (H.C.A. van Tilborg).

J. H. van LINT' 'DESIGNS

al Associa·t'fve' 'Bl'o'ck' D·e:s·i'g·ns. We 'present

de~inition and some elementary results ,obtairied' by

R. Rivest an~the motivation.

Def. ABD(k,wl is:..'a rectancular array with~ t/:· 2w

rows, k columns aJ1.d entries from . {O ,-i ,*} such that. the

.'s form ai-design with k-w Ie's in a row and such

that for each possible 0,1 sequence of length k

there is- a row of the array differing only in the

*-positions.

-
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Theorems obtained by the group (Brouwer, van Ende

Boas, Schijver ) are

Tb. 1: IfABD(k",w) exists, ci.?:.~ and ak and aw

are intege.rs', then ABD(ak, aw) exists.'

Th,. 2: If ABD(k,wl exists, (w > 0) and k

(k
o

: odd), then. ÄBD(k; w + ~o) exists.

'b) Steiner'TripIe' Sys~ema~

Tb. 1~: If v':' 3' (mod 6) ~ . v·~. 9' th'en there iso ~ pair

of' KirJ9n,an sys,tems of order v- with 'int'ers'ec'tion 4> (re,sp •.

·Th. 2:- If .q~:' 1 or 3- (mod· 6 )., q" ~."12v +.; .7')-, T = a

partial triple system" on v points, then th~e. is: a',

pair of-'STS:(q) with intersec"tio,n 'T (J.I. Hall and

J:T~. Uddingl .

. c j STS (1-): There ax:-e' 3',5 "tripIes on T points,. It is

known..<Cayleyl that these .da not form ,5 STS(7)'s.

Theorem: Tltere are 10 STS("7)'s such tbat t~ey- cover

e.a~, tr.iple' twice. CA. E. Brou~erJ.

R-. METZ 'No.~ HE,'RMITIAN UNITALS~ Itf . PG'( 2" 2 ), .,g

U-sing a. construction method of Buekenhout one.

can~ snow-- : '

Fer any: q > 2, there exists a nonhermitian unital

in PG( 2 ,q2 y.

It can also be seen, that these unitals as designs

are non hermitian.
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Uo OTT : Fahnentransitive Ebenen

Es wird Über Beweise folgender Sätze berichtet:

Satz Eine fahnentransitive Ebene-gerader Ordnung

ist von Primzahlpotenzorctnung, oder sie hat eine

scharf Fahnentransitive Automorphismengruppe.

Satz Fahnentransitive Eben~n ungerader Ordnung

sind von Primzahlpotenzordn~g.

Satz' Sei, 1T eine 'proj'ektive Ebene der Q,rdnung

,n Und G, eine K<;:>llineationsgruppe de-rart, daß',­

jede Fahne von einer involutorischen Hornolog_i~

aus· G fixiert wird. Dann liegt einer der

folgenden ,Fälle vor :

I. 1T ist desarguessch., G >' psL( 3 ,n)

11. ~ .1äß·t ein Unital fest ,. unq- n ist eine

Primzahlpotenz • Ent:I1·~l t G·Keine·,· Baer-..

Involutionen, dann ist 1T de~arg,':lessch ~d

es g-ilt G ~ PSU( 3,n)-.

1fG,läßt ein Oval, fest ~., G > PSL.< 2 ,n) •

ist. desa~guessch.

IVo G ',laßt eine Antifahne fest,- G ,. SL±(2,n).

1T ist desarguessch.

1.1I

v.

VI.

1T ist e'ine v~rallge'meinente'Hughesebene

feinschiesslich deos desarguesschen Falles),

G ~ PSL (a',/n) bzw G. ~ SL(3,7) ·für n = 49.

'1
, G· .räßt eine Ge'rade R; fe~t,. 11' ist

Translationsebene, und G enthält die

Translations-gruppe - de'r Ebene.

VII •. Dual zu VI •.
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DIRECTED DESIGNS

M ~ I

Direct'ed designs are introduced as an example of a

conip~e1;e. cqmh. sys-"tem, i. e. (M-, I, ~ cj)),_ where-

M-,. 1_ ar~ ordered- sets partial)~"

strongly mono"t0ne and. the .~r9perties-

'.1-),.' Given' ~ with"' <fJ.(X,>-= i. Then ':W{Yt'~(y} -

i,. y ~ ~J C·ij.·~ .cons:t.· 'für a-ll' X.' wi:th . cf>,(X) i .

.' '2 ). Given X~' Z; eIltX) =' i ~ .JZ) ,= ,k, "theR

.{ytcfj{Y? = 'j~:- ·X. ~ Y .~_ Z}',= Cijk = const.

Then-, 'the complete directed design is giyen by

.... , 'fl, ~'{1, •.•• , v} injekt· ,.

.} = 1, .... ,. v1 t =' f1, .... ,.. vl

;XE::{)[ .: . {.1~.• '•• ', j} +' . r:r',-

{1, ~ •• ~ v} then

." .-. ,.. y-} , YE{Y :' {1,_ .•. ,l}+

x '~. y ~. the·re ',ex-ists- a" strongiy mon.o-ton~

.'~ :.. : {:r,' ~ ~ ~). j.}- + .' f1,- ." •• , i}- with'. X :' Y .
. . .. . ,0 Q'

Incomplere' strUC1:u~es' are· iritrocfuced' as f6-1Iows
'.

. eH, I, ~ ,~) i~ called incompiete ü· ~ 1 HR:: .

'{xl~(x.}" ':', k~., and for. 'everY x with' <p(Xl: t there

are ~x~c't~y ~ - elemen-ts· . Y E. ~ wi th. X<", Y •

Exampies- o:f incom.p.lete direc.ted designs.- are­

constructed, espec-ial'ly- thöse" with a point" and- block'

transitive automorphism groupSr For tripIe

systems a binary relation is introduced and'their

properties are. investigated ..
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NONTSOMORPHIC' STEINER' QUADRUPLE SYSTEMS

Let N(v) and' N*(Y) denote the number of

nonisomorphie Steiner quadruple systems, and the

number df nonisomorphie automorphism-free Steiner

quadruple systems .af order v respectiYely.

A result of Lindner, E. Mendelsohn~ and ··mysel-f on the

number of nonisomorphic.1-factorizati ons and nonisomorphic 4It
automorphism free. 1-factorizations of the complete graph,

together with:· a gene·rali.zed direct product type

construction for Steiner quadruple'systems iso used to

show that for Y:: 4- or 8 .-(mod ~2), .N(v).....oo

as v+CIO • ': For small values' of v, the'kriowledge of

all 1-factorizations of ·the- complet'e graph K
y

yields­

improved- lower bounds on N(v).

J. SAXL :' PRIMITIVE' PERMUTATION GROUPS' OF- SOME
MORE SPECIAL' fDEGREE'S •

According to a theorem of N. Ito, transitive

~ermut'ation groups of degree p = .2-<1- + :i > 11 with

both p and. q, prim~ ~umbers are either'soluble

or n almost" 4,-transitive.

the: following

Using this, we prove

Th'eö'rem (P.M. N'eumann & J·.S. ) Let G be primitive

of degree kp, where p = 2q + 1, p. and ,q primes.

If k = 2 then G is 7-transitive ..

If k = 3· then G is 10-transitive.

If k = 4 then G is known.
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J . J. SEIDEL :SPHERICAL- 'CODES' AND' DESIGNS.

Let X be a f~nite set of n points on the unit

sphere-in Euclidean space" md .

X is a spherical s-code, if i~s points have at most

s distinct distanc-es .. ,

th ' .}[ is a spherica:l t.-de.s·.ign, i~ its k momen-tsare
. . . d-

cons-tants W.• r. t. orthogonal. trfm.. aflR ': k=.1, 2"....-, t.

Subje~t of the talk rel-ations between n,d:,s, t, anCl·

examples o·f extreme con:fig.urati9ns X.

Methods discrete' mathematics arid ~·pecial functions·.

Reference : p. DeIsarte ,- J-. M. Goe:tha]:s,. J'~ J,. Seidel,

Spherical co~-es' and d~signs, Geo"metriae Dedicata,

'tQ appear-.

N·.J .A•. SL"OANE: BOUNDS' TOR CODES

Let A{n-,.d):..· be· 'the' maximum ntullber of binary

vectors of' length. n. such that any Ne'? vec.tors

differ in~ aleast d- places" and let .A(n,d~,w) 'be

the maximum number ·öf· binary vectors 0f length rl--,

.each containing- w. l' s', such that an.y two vectors

differ in at leas·.t cI- places. The purpose of this

talJe- is· to announce a numoer of new values and

bounds for A(n ,d)· and AC"n?d ,w'); tables have been

constructed for n < 24 and d < 10.

This is a joint work with H.R. Best, A.E. Brouwer,

F.J. MacWilliams and A.M~ Odlyzko.                                   
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L. TEIRLINCK .' ON" LTN·EAR SPACES' IN' WHICH' ALL PLANES

. ARE' AFFINO'-PROJECTTVE •

Art affino-projective pl~ne is a projective plane

from which apart ,?f"'a line is deleted . An affino-

. proj e'ctive space is a· proj ective space from which a

part cf a hyperplane is deleted. The dimension of a

linear space S is the smallest cardinal number n

for which there exists a set of n +1 points generating e
s. If S is a linear space of finite dimension in

which "all planes areaff.ino-projective 'and if there "is"

at least one 'plane cf orqer ' ~ .!±.' then S is an

affino-proj ective 'space.· We 'also des'cribe 'all

infinite d~ensional linear spaces in which all planes

are affino-projective 'and in wh'ich the're is at 'least

one plane of order . >' 4.

H.C.A. van TILBORG . "UNIFORMLY PACKED' 'CODES

An e-error correcting code ·e in. V(n,q), a

n-dim. vector space over GF(q) ,is ca~led uniformly"

packed ift:

(ii) ~ - [d( C)
-v~EV(n,q) "~,-

Giving A and ~ the appropriate values shows that

uniformly packed codes' contain the perfeet , nearly

perfect and strongly uniformly packed codes. An

interesting property of u.p. codes is the fact that

the words of fixed weight form an e-design (if ~EC).

For q=2, ~=A+1 the words of fixed weight in the                                   
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extended code form an (e+ll-design. Many infinite

seq'uences of u;. p. codes are known, however we do

ncW know that u. p. codes with e' > 4 da not exist.

For e= 3, q.= 2 and- for e=1 ar 2', q= 2, 1.1 =.).+1 we

have obtained' a,full classification.

'J,. TOTTEN :." A' 'CLAS'SIITCATION oy' LINEAR SPACES BASED

ON' QUADRANGLES •

. A 'linear s.p."ace- 1. .:.is .a set of elements," called

points",- toge,f:her- 'w-i-eh dis·ti~guish.ed subse"ts of

c'ardinali~y a:t least two·, calle.d~ lines,. such that every

pair'or distinct p.oints iso contained-in a unique line.

,A quadrangle' Q" or -1:.'. ·is- a set of four' points any

A'diagonal P9int

Q intersects Q in·

Q can have- a~" most

d(Q) deno.te the number

, .
'. exact'ly·" two: ,points~ CI,early'

thr~e diagon~r points. Le±

cf Q' irr L .i"s ~ po"int p E, L- "\' Q~ such t'nat any

. :li-ne, jci~ning p te a~ point- -of

, '

""o~: diagonal points. of Q. We·shalls.ay.that -L i5

'a line~' space 'of type' T, wnere' 'T' ~{o, 1 ,2 ,3} , if

T' =' {~{Q}.IQ E EJ.' , . The 'typ.e .af' a linear' space determines'

a ,classlfication o-f the. 'class o'fall li,near spaces into

16 subc:tass'es corresponding to the 16 subset~ of

.. (0, 1 , 2 , ~} • We- now conside~ the simpler clas ses.,

Type ~ and types' {i}, i E{O,1,2,3-l..are s'ettled and

a:re 'not difficult, 'and" type ' {i,j} , i -J jE{ 0,1,2, 3}

is discussed giving soluti6ns for {O,~},'{2,3},'{1,3},

'{O,2} (partialonly). The last three above are solved

only when' every line has finite cardinality.
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FINITE' COLLTNEATION' GROUPS' CONTAINING
'SYMMETRIES' -aF' GENERALIZED' qUADRANGLES.

Let (~,L) be a generalized quadrangle and

G < . Aut (K,I..) a finite' group of collineations of

(K,J.). Assume G contains non-identity symrnetries

and let (K,Z> be the minimal suhstructure of (K,l)
to contain all axes ofaxial symmetries in G.

Let ~ ~ Aut(~,l) be the collineation group of (~,l)

indueed by G and denote the kernel'of the representation

G t-+' G by, k.' If (k,i.) is a subquadrangle then

Theorem: z(G) = k and one of·the following ho~ds:

1) G contains a unique minima~ normal subgroup M,

M is simple non-abelian and M.a G' < Aut(M)

2) G ~ SL( 2 ,.2#\ )'lS2 for n' > 2 .•

3) °2
, (G) 'J 1 and GI ~ 84 .

°2 , CG l

Furthermore if CQse 2) occurs then (K ,I..) is isomorphie

to the symptotie geometry of a projective space of

dimension. 3 over a ~inite 'field of order q = 2n .
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RUDOLF WILLE :" WHAT CAN ONE' DO' WITH' JOIN AND MEET

. IN 'FINITE' GEOMLT·RIES 1

The subspace lattice S(G) of allmost all finite

geometries G have the properties that the ·greatest

element is the join of atoms and S(G) is simple ..

rar finite. 'lattices with .these p~operties i t 1S' shown

that every (n-ary) order-pres"erving map. can be described

by a lattice polynomial. This is a c9nsequence of' a

more general theorem which 'states' that in a finite

lattice L every (n-ary) order-preserving map. can be

des'cribed by a .latti~e 'polynomial if and only if the

ideritity and the 'c9nstant map to e are 'the only join­

preserving maps ~ L + L with' 6 x < x for all x E' L.

G.H. Dorber

(Westfield College, London)
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