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This case is vepresenied in fig. 10 for the edge (21, 24), where
3,49, 50,57, 58 are the five adjacent points, whilst 50, 3, 49, 57, 58
appears as the pentagon P,P,PPP,, 50, 49, 58, 3, 57 as the
starpentagon P, P, P, P, P,. Really 1’ P, projects itself inlo a point;
morcover [’ P, and P,P, on one hand and P, P, and P, P, on the
other coincide in projection, which is closely connected with this
that 2 is the same for the two constituents of each pair.

Mathematics. — “On triple systems, particularly those of thirteen
elements.” By Dr. J. A, Barrav. (Communicated by Prof.
D. J. Kormrwea).
(Communicated in the meeling of September 26, 1908).

In a paper to this Academy') Prof. J. pr Veiss gave a triple
system of 13 elements of a different type than the cyclic system of
Prof. Nzrro?®); he added however the observation, that no proof has
been furnished of these types being the only ones.

Mr. K. Zuravs shows in his dissertation®) that the systems given
formerly by Kmgman (1853) and Rrrsz (1859) ave identical to that
of pr Vrims, so that the number of Inown sysiems is fwo; neither
is anything here decided about the number of possible systems.

It seemed desirable to decide wpon this point by means of a spacial
investigation ). To this end some facility is offered by using those
expressions which are unsed in the theory of the configurations, by
regarding the 13 elements as points, the 26 triplets as lines which
bear threc of the points; the whole of the triple system then becomes
the scheme of a diagonalless Cf. (13,, 26,) where it is irrelevant
whether this Cf. can be geometrically realized or not. A classification
of these CI. is now our aim in view.

The vrest figure of the second order of a line of such a Cf, ie.
what remains if we leave out that iine with its three points and
the 35 lines passing through these points, is of necessity a
Cf. (10,), the 10 points of which are in three ways perspective and
that aceording to the three points left out.

But then reversely each imaginable Cf. (13,, 26,) of the desired
type is oblained by .

1st. starting from all possible CfI. (10,),

214, by constraeting for cach Cf. (10,) lflO Cf. (10,, 15,) of its diagonals,

1) Versl. Kon. Akad. v. Wet. 1II, p. 64, 1894,

) Subsiitutionentheorie, p. 220y Malh, Annulen, Vol, 42.

%y “Ueher Tripelsysteme von 18 Elemeniewn”, Giessen, 1897,

t) [ subsequently find this question Lreated also by pr PasquaLe (Lendic. K. Ist.
Lombardo, 2nd Ser., 82, 1899).



311, by investigaling for each of these Cff. (10,,15,) in how many
ways its 15 lines break up into three principal five-sides™),
4%, by imagining for each of these cases the 5 lines of each
principal five-side as converging to one point and these thvec

poinis as collinear.

The number of types of Cff. (10,) amounts, according to the
classifications of KanrTor®) and ScuHrorTER*), to fen, to be distinguished
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Those of the system of Kirkyman are:
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The Cff. of the diagonals of the 10 Cff. (10,) arc vesp.-

I III v Vv VI | VII | VIII | IX X
1 8]1 81t 81 8{1 811 8|t &1 811 8|1 8
1 911 911 91 91 9L 91 911t 911 91 9
1 oj1ro{1 0101 01 01 0L 0|1 O|1 O
29 512 5({2 312 6|2 6|2 5|2 5|2 5|2 525
2 712 912 62 7|2 7|2 72 712 9012 6|2 7
2 0/20|20(20120(20({20]20[2 4]2 9
3 413 413 4|3 4|3 418 4|3 413 5,8 7135
36!{36{3 7|3 5|3 53636363 8(3¢6
30{30{3 0303 9391383730317
L 714 T4 TLE THETVA T A T 4 T4 T4 T
4 914 914 914 974 014 94 914 814 94 8
5 6|5 6|5 6|5 615 615 615 06/4 95 64 9
5 915 8|5 8|5 8|5 8|5 8|5 0|5 7|5 0[5 0
6 8/6 8|16 9(6 96 8|6 8{6 8(6 8|6 86 8
7 8|17 9|7 8|7 8|7 9|7 017 9|6 07 96 0

1) By principal n-side of a Cf. Marrmverrr and e Vmins understand a group of

12 CGflines which contain together once all the Cf-paints.
) Wiener Sitzungsberichte 34, 1881.

3 Qoitinger Nachrichien, 1889, NO, 8,
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according to their rest figures. If we use the list of ScrroETER, then
the rest figures of the triplets of the syslem of Nerro are resp.:
N (0L.a.)ye all VII, (0..6.8..), 1) all VIIL
Their possible decompositions into principal five-sides are:

I mnone
II two, see 1 and 2 in the preceding table
III two, , 8 , 4 » ’s »
IV none
V three, ,, 5, 6, 7 » » ”»
V1 one, ,, 8 » » 2
VII one, 9 » » »
vir fouar, ,, 10,11,12,13 ’ » ”
IX two, ,, 14 and 15 » " »
X five, ,, 16,17, 8,19,20 |, . ’

According 1o 4 these decompositions now give rise to 20 friple
systems, among which occur with certainty all possible systems;
however, they can be identical mutually and to K or to N. We
now vemark that VI and VIL can be ecompleled in but one
way; so as soon as these rests occur the system 15 identical to 8,
resp. 9; from this follows already that K and 8, and hikewise N and 9
are of the same type (see lable page 292).

Now rest figure VII appears for 11 according to the triplet 37a;
VI on the contrary for:

12,8, 4,5,6,7,10,12, 13, 14, 15, 16, 17, 18, 19, 20
resp. according to the triplets :
123, 123, 145, 167, 123, 123, 4%a, 37a, 35¢, 570, 56a, 79c, 49a,
27a, 18a, 35¢ and 600;
so 11 js identical to 9 and K, the remaining are identical to 8 and N
and we have proved :

that except the two known forms mo triple systems of thirieen
elements exist.

At the same time is evident that to recognise a given system it
is sufficient to find a few vest figures until one meets either VII
(or VIII in greater number than six) or II, 111, V, VI, IX or X.

The preceding has moreover given a method?®) {o determine the

) The cyclic order is here: 01 23 45 678 % « b c.

%) Compare pe Vmics Versl. en Meded. Kon. Akad. v. Wet. VI, p. 13, where
in a more restricted sense the same method is used to trace the (exclusively
reqular) principal poly-sides of the CIf. ~,. Such a principal poly-side howcver
delermines a triple system and veversely. Indeed, the cyclic systems of 13 and 15
appear already in the work of »e Vrizs (l.c. p. 16 and 17), however without
being regarded as such.
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number of triple systems for arbitrary n (if only =1 or 3, mod. 6),
ie. to classify all diagonalless

Gff. n—1 ("(g—’sl))!
namely : )

1. by starting from all p0531ble
ctf. | (n—9h_s (——(’L*3) (”"D)
K2 6 :

2. by enumerating the Cff. of iis diagonals, those are :
3(n—3

off. Ju—3), —(-9—))

2

3. by investigating in how many ways each of these Cff. can
n—3

4

break up according to its lines into three principa

4. by every timne assuming the lines of such a poly-side to be
convergent to one peint and these three poinis to be collinear,

5. by arranging the obfained systems in types.

Already for n =15, however, this method is checked by the
absence of the classification ot Cff. (12,, 16,) necessary for 1, of
which only some six forms have been enumerated'). Let us restrict
ourselves to the best known and most regular form, of Hzssk :

A 123 4
ab c d

b ¢ da
c dabd

dab c
in which each point of the quadruplet abed is collinear to the points
of the two other quadruplels in the same row of column, then firee
types of triple systems of 15 elements appear :
I. Complement aab, xcd, w12, 234, 256, 78,
yac, ybd, y13, y 24, y 57, y 68,
zad, zbe, 214, 2 23, z 58, 2 67,
&y z.
All rests are A4, the system is identical to the cyclic one*®):
@.2..5..) ; 1.3...9..) ; (L...6...11...).
If. Complement xab, acd, ©12, ©v34, 256, @78,
yac, ybd, y13, y 24, y 58, y 67,
zad, zbc, 214, z 23, 2 57, 268,
&Yz
1y Comp. lhe aulhol s dissertation; “Biidragen tot de theorie der conliguralies”,

Amsterdam 1907, § 36.
%) L. Herr1ER, Malh Annalen, Vol, 49,
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There are three rests 4, namely of
) wyz, «¢56 and 78,
there are four rests B, i.e. of the type of the Cf. (16,, 12,) of
pi Viies of the composition
B~ 1 23 4
5 oa b ¢ d
b c da
c dabd
d ab c

v

=

I .

.
(vs]

i

These rests appear for z«d, vcd, ¢12, « 34

The other rests are of other types.

111, Complement cah wed, 12; » 34, 258, » 67,

yac, yod, y13, 424, y56, y 78,
zad, 2b¢, 214, 2z 23, 2z 57, 68,
LY 2.

Only @ yz has rest 4, there are no rests B, all other rests are of
other {ypes.

Whether by completing other Cff. (16,, 12,) other systems than
the three above-mentioned will appear, remains undecided; at any
rate 5 will lead in at least one way to Il as it appears among its
rests.

Anatomy. — “dbout the function of the ventral group of nucle:
m the thalemus opticus of man.” By Prof. C. Winknir and
Dr. D. M. vaN LoNDEN.

The following remarkable casc was offered to our observation in
the neurological clinical department of the Binnengasthuis.

An unmarried woman, aged seventy-seven, not having suffered
previously of any serious illness, and somewhat dull of hearing
during the last years, got one single but severe fit of dizziness thiree
weeks before her admittance.

On Jan. 8t 1908 she was found in her room unconscious, and
transported thence to the Binnengasihuis, on arrival there she was
slightly wandering in her mind. This slate confinued for three days,
afterwards she made no complaints either of pain or of paraesthesia.
Incontinence never occurred. There was found selerosis of the arteries
and dilatation of the heart. The wne contained ’/, °/,, of albumen
and hyaline-cylindres.  After three monihs deatl cnsued caused by

Terem




