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Introduction. Let M be a collection of v points and v lines with S lines
through each point, S points on each line, S > 3. An n-gon of M is a collection
of » distinet points , , - -+ , z, and » distinct lines L, , --- , L, of M such that
z;eLiNL;,,forl1 <i<n—1andzx,e L, N\ L,. If Kis the smallest positive
integer n such that there is an n-gon of M, then M is said to be a » X »(K, S)-
configuration, and v > > %2} (S — 1)' [2]. If equality holds, M is said to be
projective and is in the class of generalized K-gons for which Feit and Higman
have shown that K = 3, 4, or 6 [1]. Our main result is the following consequence
of the non-existence of a projective (5, S)-configuration:

TaeorEM 1. Let S — 1 be a prime power and let F and F’ be the fields with
S — 1and (S — 1)* elements, respectively, F C F'. Then there do not exist
elements e, , --- ,es, e}, -+, el of F' withe,, --- , es distinct and such that all
three of the following implications hold:

A.ForaeF',ifale,, —e..) e Fandale,, — e,,) e F,thena = Oort, = t,.

B.For a, ¢c ¢ F', if ae,, — ce,, = (@ — c)e,,, cle), — e,,) ¢ F, and
(@ —c)el, —e.) eF,theneithera =¢c=0o0rt, = t, = s

C.Fora;eF',i =1,23,4,4if >, a; = 0and a,(e], — e,,) ¢ F, then either

a; =0foralliort, =1, =1t; =1,.
For 8 > 4 there is the

CoRrOLLARY. Let £ be a generator of the multiplicative group of F'. Then
fort =1, 2, 3, 4 there exist a; ¢ F' not all zero and distinct integers t; ,1 < t; < 8
such that Y, a; = D a;t'* = 0, and such that a;t** ¢ F for each i = 1, 2, 3, 4.

Preliminaries. Lines or points of M will be called elements of M. For
elements 7', T’ of M put d(T', T') = 0if T = T",d(T, T") = lifone of T, T" is
on the other. If n is the smallest integer » such that there are elements 7', ,
Tey oo, T, =T withd(T, T,) =d(T,,Ty) = +-- =d(T,-,,T,) =1, put
d(T, T') = n. Then for projective M: we list the following relations for reference:

1) d(T, T") £ K for any elements T, T’ of M.

2) If d(T, T") < K there is a unique sequence of elements determining
ar, ).
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