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development Îrom the brain of the Insectivol'es, it is deal' that 
the Tarsills brain shows nnmistaknt)le genetie l'elations with this 
latter also. 

A more detailed account with figmes will be pil blished in t11e 
Handbnch d. Entwicklungsgeschi('hte edited by HJ<JRTWIG, 

Mathematics. - "011 the equation clete7'mining the angles of two 
polyclimensional spaces". By Prof. P. H. SCHOUTJ<1, 

The pl'oblem whieh we wish to solve is the following: 
"In a space SI! with 11. dimensions a rectangnlar system of ('oOl'di

nates 0 (Xl X 2 • • • Xn) has been taken and with respect to this 
system a space Sp passing through 0 has been given by the equations 

.'Cp+i= aJ,i.'Cl + a2,i.'C2 + ... + ap,i tCp ; 

(i = 1, 2, ... , n - p) 

sppposing th is space Sp to have with the space of coordinates 
o (Xl X 2 • ' • Xp) but one point 0 in common, the pangles 
al' a2 ,. • • ap are to be determined between these two p-dimensional 
spaces." 

By means of geometry we should set to work as follows. Suppose 
in the given space Sp a spherical space having 0 as centre and 
tmity as radius and thus fOl'ming in Sp the loens of the points at 
distance unity from 0; if this spherical space pr~jects itself on tbc 
space of coordinate 0 (Xl X2 • • • Xp) as a lluadratic spa('e wiih 
thc halfaxes ah a2,. • • ap, we get 

al = cos (11' a2 = cos (12' ••• , ap = cos al" 

In an almost eqnally simple way the tangenls of the demandcd 
angles are connected analyticaIl," with the ('enü'al radii:-vectorcs of 
an other qlladratic &pace. It' P is an arbitrary point of I~) aud Q 
its pl'oje('tion on the space of coordinate 0 (Xl X 2 • • • ~~I)' thCll 
the angle P 0 Q = Cl is also determined hy thc relation 

Il--P 

Q 
::E (aJ i.'CJ + a2 U/!2 • 

OP' - 0 2 i_l' , 
tn2 

Cl = ---:--::- = -------------
~ OQ~ p 

::E .'C; 2 

i=l 

lf we consider in ~~) thc points P the coordinatcs of whieh are 
bound to thc condition 

n-p 
:2 (aJ,i''Cl + a2,Î''C2 +.,. + ap,i''Cp)2:..-: 1 ....... (1), 
i=l 
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contailJÎJlg OJlly J:J> ,1:2 , ••• ,lil' t1nd thl1l:; expl'essing tlmt thc pl'ojeetion 
Q of P on O(XI X 2 ••• XI') renutin::; in this latter space on the 
qlladl'atic space represented by (1), then the l'elation holds good 

1 
tg a = OI( 

-
If bI' b2 , ••• "" al'C the halfaxe::; of this new quadratic space, we 
shall find 

1 1 1 
tg al = -,tg a2 =-" .. ,tgal' =-. 

b Uz Up 

Now (1) passes into the symbolic form 

(.Al .711 + Az ,1'1 + . " + A" ''Vp )(2) = 1 

by the snbstitutions 

n-}I 

:2 a2k,i = Ak,lc 
i=l 

11-1' 
, :2 alr,i al,i = Al:,l; 

i=l 

so tbe weU know f>eculal' equation 

Al,/, A 2,p Ap,p - ). 

=0 

fnl'l1ishes bv its roots ÀI , )'2' ••• I." the eoefficients of thc equation 
of' thai ljllac!)'[l,tic sparc l'ctIucctI 011 thc aXCf>. 

Fl'om ihe rclations 

~ 

ensncs illll11cdialcly Ihai thc demanded cqllation is al'rivcd at by 
l'eplneing in the ahove mentioncd determinant .Î. by ~q2 (C. 

Mathematics . . _- "T"e 10(,1//; of tlw J)1'il1('ijJrzZ a,j'('g of (f peneil of 
fJ.'U,rulmtic SU1:fI1(,(,,~". 13y Prof'. J. CARDINAAr" 

1. The cnyclopc of the nxes of a pencil of conirs was investigated 
among otl1O\'s by M. TRl~m'rscmm 1). He found thai thc axes of thc abovc 
mcntioncd conies envelop a Clll've of class three touching the right 
linc al infinity of' the plane in two points conjugate to the directions 
of thc axes of the iwo parabolac of Ihe penril with respect to thc 

1) Uebel' Beziplllmgpn zwischen KE'gelschnillbüscheln und ratiol1nlen Curven driller 
Classe, Silzungsber. der Kaiserl. Akademie der Wissenschaften, Bnd. LXXXI, p. 1080. 


