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Mathematics. — “Leciprocity in conncasion will semureqular poly-
topes and nets.” By Mrs A. Bootu Srorr and Prof. P. H. Scrtours.
1. The tables added to the memoir “Geometrical deduction of
semiregular from regular polytopes and space fillings”, recently
published by this Academy (Ferhandelingen, eerste sectie, deel XI,
N°. 1)), show that the same semiregular-polytope or net may some-
times be derived from different regular polytopes or nefs by different
operations. It was stated there (p. 13) that this is due (o the “reci-
procity of the fignres”. We propose to examine here the influence
of this reciprocity on the mutual relationship between the results of
the different operations of expansion explained there. Before doing
so it will be well to give a definition of what is understood here
by reciprocity of two polytopes in space /Sy, where these polytopes
have either a finite or an infinite number of limiting elements ,—,
the fivst case referring to two polytopes in S, and the second to two
nets of polytopes in S, considered as two polylopes in S,.

2. Defimtion of reciprocity. Two regular polylopes in .S, are
reciprocal to one another if the number of limiting elements /, passing
through a limiting element /, of the one is equal 10 the number of
limiting elements /,—,—, lying in a limiling element byeg—1 of the
other, where p > ¢.

We illustrate this by some examples which we divide into two
groups, the first o) dealing with pairs of polytopes of different forms,
the second D) with self reciprocal polytopes.

a. In §, we have two pairs of reciprocal regular polyhedra, C
and 0, I and D, in S, we have once more two pairs of regular
polytopes, C, and C.,, C,, and C,,,, and one pair of regular nets,
NC,, and NC,,. So for n=4 the number 3 of faces passing through
an edge in C, (see the “Table of incidences” in the memoir quoted)
is equal to the number of edges lying in a face in C,,. So for
n =75 the number 8 of faces passing through an edge in NC,, (see
the same lable) is equal to the number of faces lying in a limiting
body in NC,,, while the number 12 of limiting bodies passing through
an edge in NC,, is equal to the number of cdges lying in a limiting
body in NC,,, ete.

0. In S, we have only oue self reciprocal regular body, 7', and
one self reciprocal regular net, the net of cubes, in S, we have the

1) The figures alluded to in the following pages will be found in the memoir
quoted. '
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two sclf reciprocal regular polylopes C;, C,, and one sell veciprocal
regular net, the net NC;. In passing we may remark that in space
Sy the net NM, of measure polytopes M, is self reciprocal.

3. By the application of the operalion of expangion ¢,_; to a
regular polytope A in S, each vertex, each edge, each face, ete. is
replaced by a limiting polytope of n— 1 dimensions, filling up the
gaps caused by the expansion; these polytopes will be indicated
respectively by the symbols g,, g,, ¢., etc., the last one g, being
the original limiting 2 —~ 1-dimensional polytope iiself in ar other
position. The subseripts 0,1,..., n— 1 of these symbols ¢, ¢, . .., Ju—1
represent the zneport of the limiting polytopes Now, if we apply the
operation ¢, to two polarly related polytopes A and A’ of S,, the
2aps ¢y Gr, - - - Yu—t Of @1 .4 ave respectively equal, in form — and
in number as long as this remains finite —, to the gaps gn—i,
Gu-2,.--9, of ex_A’, in other words the polytopes e,y 4 and
6.—1 A’ have their gaps of reciprocal smport equal (p. 9 of the memoir
quoted). We will iry to make this clear by a few examples ).

In the simple case of ' and O in S, the ¢, expansion applied to
both gives an RCO (fig. 3* and 3%), where the gaps ¢,,¢,,9, of
the one are equal to the gaps g¢,, ¢, ¢, of the other. In ihe case
of the cells C; and (), in .S, the ¢, expansion leads np to the
same form (fig. 6° and 6%); here we bave g,¢, C;=g, ¢, C,, =T,
Gty Co=1,6,C,; =Py 9,0,C,==g,6,C,;=P,, g, ¢, Co=g16,C,, =C
(see the numbers indicated in the diagrams). In the case of the nets
NC,, and NV C,, (fivedimensional veciprocal polyiopes) the (wo polytopes
e, NC,, and 6, NC,, (fig. 26) show the relations g,¢,NC,,=¢,¢,NC,,=C,,,
NeNCy=g,e,NC;y =Po , g, NC ,=g,e,NC,,= (3 ; 3),
936, NCyy=g,¢,NC,y = Pry g,¢, NC,; =g, e, NC, =0,

4. We have shown above that the application of the operation
¢a— (with the highest subscript) to two reciprocal polytopes A and A’
in S, produces the same form with reciprocal imports. If uny second
operation ¢; be applied to e, 4, will it be possible to find an
operation ¢y by which ¢, 4' may be transformed so as to make
Cl! Cu—1 A= Cl: €n—1 A7?

The answer to this quesiion is very simple: in order to obtain

.the same vesull in both cases we have only io lake care that the
two operations ez and ey act upon the same subject. Now the limiting

1} An analytical proof of this theorem aud the following one will he published

later on.
)
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'polylopes of 4 import in the lirst are the same as those of n—/i—1
import in the second; so 4’ has to be equal o » — I —1, i.e. wé
have L+ 4 =n—1. So we get

-

— !
then1 A =en 1614,

ie.: It we apply respectively to ¢,—1 4 and ¢, A" any two receprocal
operations ¢1 and ¢, _; the result is the same buf the imporis are
reciprocal.

This simple general theorem accounts for the equality of all ile
pairs of polytopes (and nets) indicated in the tables added to the
memoir quoted.

Hever, Kent, England. September, 1910.

v
Physics. — “An improved semicircular electromagnet.” 1. By

Prof. H. BE. J. G. ouv Bois. (Communicaiion from the Bosscha-

Laboratory.)

Recently 1 described a new type of semicircular electromagnet
together with some results obtained with it.*) In the present paper I
beg to communicale a few more measurements; and also its adapla-
tion to special purposes, which lately have come (o prominent notice.

Influence of polar windings. The reproduction given previously
exhibited the windings as $plit into iwo divisions by a reclangular
llange: n. polar windings, which are in the neighbourhood of
the pole-pieces, the efficiency of which can be increased by supple-
meniary loose polar coils; b. circuital windings round the other
parts of the magnetic circuit. A second instrument was wound and
connected in a somewhat different way; the field was determined
again under different circumsiances by means of a ballistic moving-
coil galvanometer; this was slandardised by means of a normal
solenoid, and the proportionaiity of the readings ascerlained. A small
test-coil was made with a diameter of 3 m.m. and a thickness of
0,3 m.m.; the thickness of the bare copper wire used was 0,025 m.m.,
silk-covered 0,07 m.m.; it was wound in collodium. The equivaleni
area of the 45 windings was 1,544 cm®., determined by comparison
with a slightly smaller normal coil of 1,530 cm®., measured geometri-
cally. The results are given in the subjoined table:

1) H. pu Bois. These Proe. 18 p. 189, 1909.
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