Arkit, 1850.]

UNIVERSITY CIRCULARS.

Mareh 17, 1880,
(1 PROFESSOR SYLVESTER, On th
4o a General Cubic Curve.

“The general cubic being thrbwn into the form x3*
the tines oo,
to the curve.

¢ Triangles in- and ex-scribable

B m-A b uR LR
o, £ == o will constitute an in- and ex-scribable triangle
¢ Ihe number of such was otated to be 243 consisting of 12 pairs -
of conjugates, eaua pair being in triple-perspective position “with 1espect to
each other, and the centres of the perspective projection being three collinear
ints of Inflexion,  Accordingly, the twenty-four triangles will consist of 4
proups of thyee pairs of conjugate in- and e&- cripts. Phelaw for the number
of polygenal in- and exeseripts, with any igned number of sides will be
found stated in Noo 4, Vol 11, of the dmerican Fournal of Mathematics.

(2) Miw. MrrcnLLL: On Binomial Congruences (Scecond paper).

Tor the prime moduius, ¢, " .2 A (med, @) bas a = 1roots, where o is the
g ¢ doof 2and = (e) 2 means a totient-residue and has here two values,
¢and 1, X0 fmod, ad) has (a+1)(3'?+1 ) roots, and s0 on {or moduli, afe, &e,

A R (mod. e') has e - {r‘“"(l‘-l) Toots. P(‘l‘) denotes the number of in-
tegers in f

R=11

=0,

40

. pins oung, if there he a fraction, 2 has two values, 0 and 1 for

== 0, a‘—"(:—l) roots.

Then at o A (ndod, £ic%) has ((,, + (11~|-<".’> (3 + g,\__r(lJ_‘) (7 + c“—“(:)
roots, and the dificrent terms of the cxpansion give the number of roots for
thie 2 separate values of X, mt heing the number of different prime factors in
the modulus.

If one of the prime factors of the modulus, as a, — 2,4
2, the ¢ 0l the formuia must be multiplied by 2 when it is

The first part of the theorem in respect to prime m
in Serret’s Cours A

he congraence has g Toots ; for &

heing greater than
greater than uuity.
oduli given, for instance,
Algibre Supéricure, Att. 210, can be gencralized as follows :

Dennting by (M) the period of the modulns M, if.to
xi)
el

in gcxacx.\'\.

g, (mod. A7), then

C LR (mud. M), 7 being any divisor of x(M), The réciprocal is not true
0 q . STES x A\ ' b - .
yu 1L - 0 can be written (x5 — R} (,\-T) 4 R) =0, since

. “an
esidues of 7 are all roots of R R

Y

Rk =5 R (mod. M) The guadratic ~0,

- . A
therefore ail the roots of x— + R

20, arc nontyuadratic residucs.  Some

. T, A
idzees mayihe roots of =

peither of the two Jatter congruences, “u
Other theorems {or prime moduli can
[For prouts, &ey See
(3) Mr.
‘The rotation of a p
space May be defined 18 sue
Qrawn from 2 fxed pot
stant in length and

1f this radius vee

of the neneres

t of their product.

e generalized for any modulus.
Journal of Math. Vol 11T No. 1]
On Rotation in Four-dimens
article, or point,

STRINGITAM ! jonal Space.

about a plane in four-dimensional
I a motion of the particle that a radius vector
nt in the plane to the particie shall always remain con-
perpendicalar to the planc. -

tor be drawn perpendicular to the three-dimensional flat
epace in which the wiven plane is situated, since it is pcrpcndiculnr to every
line in that space the plane may be rotated in that space, about the foot of the
radius vector and still remain perpendicular to it; or, since the perpendicu-
larity of the line to the plane depends on their relative positions alone, the
Jire may also he rotatedd about the fixed point inthe plane (the plane being
fixed) in some clher p:\rlicu‘mr space of 3 dimensions than the one before con-
sidered and Stitl remain pr:*pcnrlicul:\r to the plane ; that is to say

THEO RS A retation chont a plane iu_fom'-z{imumimm/ space is equiva-
lent od yolalicn about ¢ point in thyee-dimenstonal space.

From thiy theorem it follows as o direct conseguence that “if a fourth-
dimension were added to space, A closed material surface could be turned
jnside out without cither stretehing, or wearing!” [See Professor Newcomb's
Note in Amer. Jour. ot Math., Vol I, No. 1, p. 1.] Fora material point on
one side of the ouriace will reverse its aspecton being rotated to the agposite stde,

Trrores 1l: 'I'//uf-z:zr-:./z'um:.rium | surfuce g:;m'ulcz/ by the revolution of a
Flane poly,on aboil n_/i.x'u{ﬂ.:m' iuf.w;‘-d/u:ru.wm.uu' space 15 equizalent to the
fao dimensicnad aree of e prejection of tie pulygon on the rotation plane, multi-
phied by 0 circumference of the curele sehose rvadius is the lengtlz of the normual
to the givent polyigon af its centre of grazvaty interespled by the r‘o/‘z/imz Plane.

its projection on the rotation

et A area of the given polygon, A ==
plang, @ ve described, p == the pcrpcm‘.icu\nr 1et fall from
a

- the normal A
aiven polvgon to the planc; then —
kel el 1 ’ )

the centre of gravity of the
Thus if 7

A
area of four-fuid zone gencrated by a complete revolution,
-.'/,-'-2,1;\./\-»:'_’,1.1:\’. Q. E. D

Theorems similar to these may be proven for the higher-fold spaces.

1€ the 3-fold hemisphere of ractins 1 be considered as made up of an infinite
pumber of plane pelvrons, its projection on d diametral plane has for its area
the area of o great ciele, and theorent 11, ¢ives ’

G dar.Art - 2
-fold sphere. [See Dr. Story's p
] Companng this wit
r

\';l‘/

y
as the arca of the
spheres, in this Circudai

aper on n-dimensional
i the forimula
T

Lt
and carrying the process 10 the higher-fold
general Sy, == 2787 Voo ’

.
S

spaces, it is casy to sce that in

|

i .
'R 220, and some may be roots of |

The following formulac
2ard
(n=2)
270

~'.‘n—1~l = -(—l—‘T)—!

are thence easily deduced :
2 np2o—t
z—ﬂ. V[n—'—’} ?»ﬂ -r -
n (n=1)!
n"l""'"}“

Vit = 2105
k) =

Stwy == 3 Sy —

S(n—'.'): Vig) =

nyln
) V('.'u) = )
n!

)

where S, means the surface and Vi the volume of the k-fold sphere.
43 13! B, A

Metaphysical Club.
Mareh 9, 1880,
(1) Mg, PrIRCE: On Kant

light of Modern Logic.

Mr. Peiree compared Kant's
ical judgments a priori pessibl

' ¢ Critic of the Pure Reason” in the
solution of the problem
¢2” with the solution given Ly madern logic
of the problem ‘¢ How are synthetical judgments in general possibie?”” He
showed that the reply which Kant makes to the former question has its
analogue with reference to the latter. This analogous answer to the sccond
question is true, indced, but is far from being a complete solution of
the problem. On the other hand, the solution which modern logic gives
“of its question may be successfully appiied to Kant's problem; but this
does not cnable us to discover the origin of the conceptions of space
and time. The categories of Kant were next considered. The Mst given
by him is built upon The basis of a formal logic which subsequent’ eriticism
Jhs undermined and carried away. Nevertheless, there reilly do exist
relationships between some of those conceptions and logic on the oie hand
and time on the other. The explanation of these relationships in conformity
with modern logic, though far more definite than that of Nant, ig-not alto-
gether dissimilar to it. A

(2) MR, STRINGHAM gave a resun
O/u‘m[z'mz.r/crcz's des Logikkalkils.
“The main featur

t]1ow are synthet-

of Dr. Lrnst Schroder's

es of Schrider’s system arg, (1)
ment, by which to cvery addition equation
to correspond {and wice wersa), (2)

its dualistic arrange-
a multiplication equation is made
the transformation of every logical equa-
tion into a form in which the right hand member is zern, and {3) more espe-
cially his announczment of & Haupttheerem by means of which by a single
operation two equations are obtained, from onc of which- any given class
symbol is climinated, while the other gives its value. The method of (2) is
identical with that of Jevons. .

The fundamental departure from Boole’s system
logical addition, wherein Schroder corrects the error of Boole, who assumed
that logical addition presupposes the mutual exclusion of the class symbols
added.” This correction Schrider adopts from Robert Grassmann.

The following cquations are fmportant in Schoder’s method and display
its dual character.
no

is in the definition of

No. 20 with ijsive adjuncts is the Jlaupttivcorém,
5 a4 e .
6’ a4 be= (a4 b)(atc)
: Voad el

Every class symbol way be pu

a; ,
==ab 4 aC;
where a, means not -. t into either of the

two forms > .

14° b == xa = yar 5 | WD = (y-a) (x4 ards
are arbitrary.
160 Ifa-b=:0
o Doy
The equalion a = b may always be trans
17e, 177:

where x and ¥
16/ Tfalh —: 1,
o b

formed into cither of the forms, -

179 aby 4 ar b == 0] | 177 ab o by
of ab and of (a == b) are
a-b)y = 2 b

18° (ab)j —= a1+ by | 187 ¢
ation involving the class symvol a may be

1.
The negations

By means of 17° every logical equ
put into the form
. ’ 20 xa-4ym#=0
and from this equation are deduced any and all
xy-=0; a:=UX
a= (udy) x e (it
where u is an arbitrary class symbol.
An illustration of the application of this method was given by the solution™
of the question given by Boole—Laws of Thonghty p. 146
The preface to Dr. Schroder's book is dated March, 1877,
the author gives a short Libliography of the subject in which he mentior.s the
names of Trendelenburg, Boole, Cayley, EMis and the two Grasemanns,
Robert and Hermana. From this it is to be inferred that he was unace
quainted with the investigations of the two writers who, some ten years hefore
his own hook was published, had made the most important additions to
Joole’s system, Viz.: Peirce and Jevons.  Henee, Schrider’s work is chictly
a reproduction of Whit had abready been done Dy these two writers, is
Hanptiheorem, however, is unique. )
M. Prikres remarked that Professor Jevons and himself, independently of
cach other, had corrected Boole’s crror concerning the mugyot exclusion of
asses in Jogieal addition, the former in a pamphlet entitled.* Pure Logic or
the Logic of Quatity.” 1864, the latter in apapar on an Improvement in
Joole's Calentus of Loy ¢, read hefore the Americor desdemyy Blay, 1867
and that in the latter paper the dual character ol the subiect wits painly exe
hibited, a fact acknow ledued by Schudder in A note in a recent nmuber 0
Konigsheryer's Repartarisnt. Ar, Peirce tHen wave an ilustration of his own
method as applied to the solution of the question Laat Hed just heen solved]
by Schroder’s method.

of the five relations,
Y

y)x as-uxi Y1y

Tollowing ¢his,

i




