4.7. Unconventional configurations

In this section we shall consider several families of objects that we shall
call “configurations” even though they do not fit the definition of that word
accepted in all the other sections of this book.

The first of these families are “

Some examples are shown in Figures

rations of points and lines
where p,

configurations of points and circlesu_-
4.7.1 and 4.7.2. In analogy to config

we may denote them by a symbol such as (P ";“2;
™ are the numbers of points and of circles and g, k are the num

.-cles incident with each point and the number of points incident with
- i circle; in case the numbers are equal, we use the notation (
iﬁz three configurations shown are (43), (83, 64), and (10,).

Several aspects of configurations of points and circles deserve notice.

First, such configurations are generalizations of configurations of -poin-ts

d lines in a very direct way: Every configuration of points and lines in

alrlle projective plane can be shown as a configuration of antipodal pairs of

: ints and great circles in the model of the projective plane on the. sphere;

PO ographic projection then maps this into a configuration of points and

a'Stfrs iir the plane. However, these are only very special cases of such
ggﬁﬁlura.tions—-none of those in Figures 4.7.1 and 4.7.2 are of this kind.

Second, in all but name, configurations of pc?ints and circles r'nade their
appearance before configurations of points and lines. For example, the.consl
figuration in Figure 4.7.1(b) is an illustration ?f a_, thfeorem of A. Ml?ue
[171] dating to 1844, asserting that if four' pairwise lntersectlf)ns of four
circles are concyclic, the other four intersections (?f the same palrshi ar;, Eon(;
cyclic as well. This is one of several results of .Mlqu.el, some Zf \Zz c ; 2.;1
been greatly generalized by many writers, starting 'w1th Chffo.r [h ] lflcaued
and de Longchamp [147] in 1877. One of tl;ecalci:f}%f;\éeransztz ;s Eorel gs:hamps
“chai theorems” bearing the names o . . . \
Tcllll:J i?)incl)ir establishes the existence of conﬁguratl-or_ls of pomti aénici ;;fgj:z
((2"1),) for all n > 1. The cases n =1 or 2 are trivial, a.nddnt— iy
in Figure 4.7.1(a). For more recent works on this and re-late[14081]) Long,u -
example, Ziegenbein [239], Rigby [190], ‘Longuet—I_{lgtgmsther W:)rks-
Higgins and Parry [149], and references given therein to o

Third and last—why is there no greater a,ctivit.;y reg.a.rd{ngttilefzzve;v cso;::gl;ilc
rations? We venture to guess that the preoccupation W(;ch Jus; e sen.
results (such as the “chains of theorems”) ten('ied s nilﬁis Cs;latiins that may
eral inquiries. There are various SUbda'SSGS.Of Gnelo o dgto intersect twice,
well be worth investigating: Are pairs of Cu:Cles Se A are straight lines
are touching circles allowed, can disjoint clr?leS_ aJp]}pleafr’versive plane—the
admitted, does one wish to consider symmetries in t1;-(;e11n unexplored. (The
choices and possibilities are very wide and almQSt 6;1 1 Z,,n of tlin esnsider-
inversive plane seems to be an appropriate .settlng or. nies-ysee for example,
ations of symmetries of configurations of points and circles; See,

Coxeter [47], Eves [67], Yaglom [230].)

nk). Hence



e 4.7.2 is an example of configurations

s try in the
((271)71~1) that exist for all » > 5 and exhibit re'rna,r]:cab.l‘si :);r;lr;; 1:3; o
Inversive plane. The (104) configuration has a 51.ngle or} e o S
single orbit of circles under inversive transformations.

The configuration (104) in Figur

know what other configurations are as symmetric, but probat)
many additional ones. e

(a) ®)

Figure 4.7.1. Configurations of points and circles. (a) An (43) config-
uration. (b) An (83,64) configuration.
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Figure 4.7.2. A (104) configuration of points and circles.




