LR Gy et SN

eV

Py

R

LS

eI aT T———

 PROCEEDINGS .

OF THR

‘
. v .

" From January G, 1887, to June 16, ]887.

~ VOL. XLIL

LONDON:
HARRISON AND SONS, ST. MARTIN’S LANE,
Brinters in @rdinary to Ber Finjesty. ™
© MDCCOLXXXVIL




ant i Eaar M i i, i T R R T SRR e e TR RN T R AT R Y T it i i L aren L I it

1887.] Ou the Theory of Mathematical Form.
was written I have discovered a method of making fibres with a
perfect elasticity, and sa have avoided the inconvenience of the
shifting zero of the glass fibre, and with & torsion, if required, ten
million times less than that of spun glass. This will be described. at
the next meeting of the Physical Socnety :

¥

II. “Note to a 1 ’\{emoi‘r on the Theory of Mathematical Forrﬁ
(‘Phil. Trans’ 1886 (vol. 177), p. 1).” By A. B. KexpE,
M.A, F.R.S. Received February 26, 1887. °

%
- An intevesting letter of criticism from Professor C. S. Peirce on
my recently published Memoir on the Theory of Mathematical Form
has led me to reconsider certain paragraphs therein, relating to the
definition. of what I have termed ‘ aspects,” and I am anxious to
make the follo‘w ing amendments.

For Section 5 substitute—

5. In like manner sdme pairs of units are dlstxnnulshed from each
other, while others are not. Pairs may in some cases be distinguished -
even though the units composing them are not. Thus the angular
points of a square are undistinguishable from each other, and a pair
of such points Iying at the extremities of a side are undistinguished
from the three other like pairs, but are distinguished from each of the
two pairs arrived at by talung the angular points at the extremities of
the diagonals, which pairs again are undistinguishable from each
other. Further, though two units a and b are undistinguishable
from each other, an absence of symmetry may cause ab to be dis-
tinguished from ba. Thus, if we put aside differences arising from

b their positions on the paper, and the use of reference letters (Secs.

“THIS PAGE LEFT BLANK INTENTIONALLY 4 2 41 and 42), the three black spots, a, b, ¢, shown in fig. 1, are undis-
tinguished from each other; but ab is distinguished from ba, for.

~ ‘ 153 when we take the spots.a, b, in the order ab an arrow proceeds from

v o : the first spot fo the second, but when we take them in the order ba
an arrow proceeds fo the first spot from the second. '

For Section 7 substitute—

7. Again, there ‘are distingmished . and undlstmguxmed ‘triads, -
‘tetrads, . .. . m-ads, . ... mads, .. ..; every m-ad being of
‘course distinguished from every n-ad. Just as we may have ab dis.
tingunished from ba, though a is undistinguished from b, so we may-
have pgrst . . .-, uv distinguished from gqusve . . . . 7p, though the
units p, q, 7, 4, t, . . . . u, v, are all undistinguished from each other;
and farther, though their pairs are also undistinguished, as. likewise.
their trinds, &e. Here pgrst . . . . uv and qusvé . . . . rp will be
termed, as in the case of pairs, different aspects of the: collection:
DO et . ... u v An aspect will be fully defined and con-
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sidered in Secs. 73 £, and we shall there see that an aspect of n

~ collection of n units, t.e, of an m-ad, is itself an n.ad. It will be
convenient to speak of the aspects of ‘the pairs, triads, &ec., contained
in a collection, as if th'ey_ were themselves pairs, triads, &c.. of the
collection. :
. For Sections 73 to 77 substitute— :

73. If with each unit of o collection of % units q, bye, . ... of any
form, we mentally associate one of g given. discrete heap (Sec. 37)
of n marks, so. that each unit is thereby distinguished from each of
the others, and from all other units, we obtain what I have, in
Secs. 6 and 7, termed an aspect of a, b,g, . .

It may nssist in arriving at a proper idea of the nse and importance
of aspects, and may justify the use of the expression “aspect,” to

. . V4 ~ . . . . .
point out thiit when, in the consideration of a collection of units, we.
give different degrees of prominence in our minds to different units

of the collection, we are mentally affixing distinctive marks fo those
- units, and have*a particular “aspect” of the collection before our
mind’s eye. It may be, in some cases, that we give a distinctive
degree of prominence to one unit only of the collection, and equal
degrees of promimence to the rest: thus, when we consider the
relations of a number of things to a patticular thing, we affix a
distinctive mental mark to the latter thing, and marks undis-
tinguished from each other to the former things. It is convenient,
howerver, for our preseat purposes to confine the use of the word
“aspect” to the ease in which a different degree of prominence,
or other distinctive mental mark, is affixed to cach uuit of the
collection, ‘ :
" The # marks may be assosinted with the 2 units, a, b, ¢, . . . .
in |n different ways, giving rise to |n aspects of a4 byc, . ..., each
aspect being derivable from the others by transpositions of the
marks. When we regard a unit ¢ as associated with a particular
mark ¢ in a particular aspect of a, b, ¢, . . . ., wo deal with o unit
4, which is a different unit from a, and may be called an aspect of a.
Thus an aspect of the n-ad, a, b, c, .
.m unit aspects, A, B, C, . . . .

The unit aspects composing one aspect of a, b, ¢, . . . . are each
distinet units from those composing another aspect, and, thus the |n
aspects of a, b, ¢, . . . . derived by employing a partic_u@' collection
of n marks, furnish in all n|n unit aspects such as A,

Since the marks employed are all distinguished from each other, the
n unit aspects A, B, C, .. .. composing o particular aspect of
a,b,c,....areall distinguished from each other.

We may associate the same collection of 5 marks with any number
of collections of n units ¢, N X A .; &e., and
obtain |n aspects of each collection, :

-+ +y 18 an n-ad composed of

11887.] On the Theory of Mathematical Form. 195

In:future when we compare aspects of a collection, or of g number
of collections of the same number of units, unless the contrary is
manifestly the case, it will be supposed that the same collection of n
marks is employed in each case.

We may choose as our discrete heap of » marks a collection of n
“relative positions;” or sorts -of places, which are distinguished from
each other, and from all other relative positions: e.g., we may choose
the sorts of places—first, second, third, &c., ina row. ‘Tn such a case
the units a, b, ¢, . .. . may be regarded as occupying the sorts of
places which serve as marks, '

74. If twg collections of units abye,. ... .andp, ¢ 7. . ..are
undistinguished from each other, they may be regarded as correspond-
ing to each other in one or more ways, in each of which corre-
spondences to each unit, pair, triad, &c., of one collection there cor-
responds in the other n counterpart unit, pair, triad, &c:, nndistin-
guished from the former in any circumstance. In any one of thoso
correspondences two corresponding units may be regarded as occupy-
ing corresponding places, or, as.we may express it, places of the same
sort; and we may if we please regard these sorts of places as dis-
tinguished from each other, and from all other sorts of places; i.c.,
we may regard the correspondence as giving rise to two aspects,
A,B,C, ....and P, Q R, .... the former an aspect of «, b, c,

» the latter of p,q,r, . The two aspects A,B; C, . . . .

‘and P, Q, R, ... are clearly undistinguished from each other; and,

a8 the units of each are distingnished from each other, to each unit

of ono there corresponds one unit, and one only, in the other which
is undistinguished from it. :

75. Two aspects will not bo undistinguished unless they can be
regarded as derived in the manner indicated in the last section ; and
therefore the undistinguishableness of two aspects A, B, C, ... .
and P, Q, R, . . . . indicates the existence of a definite correspond-
ence between the two undistinguished collections a, bye, ... .and
Pr ¢, 7, . . . . in which correspondence to each unit, pair, triad, &c.,
of the one there corresponds in the other a counterpart nnit, pair,
triad, &c., undistinguished from the former in any circums.ance. -

Similarly, the undistinguishableness of two aspects of the same
collection a, b, ¢, . . ., may be said to indicate o self-correspondence of
the collection, 7.c., a correspondence in which to each unit, pair, triad,
&e., of the collection a, b, ¢, . ... there corresponds the same, or
another unit, pair, triad, &e,of a,bye, ... undistinguished from
the former in any circumstance.

76. Tn future, when a correspondence of two collections, or a self-
correspondence of a collection, are spoken of, correspondences sulic as
those described in the preceding sections are intended to be referred -
to, unless the contrary is expressly stated, as in Sections 162 to 169,

} r2




Y, whlchmay be termed a. wnﬁed aepect of o b, 0.0
Sechon 167 is erroneous,: and should be omitted. . ‘
* 1 may add the. followmg errata :—

i In Sec. ‘69, line 8, for « undlstmgmshed ” read “ dlstmgmshed »
T 122, w1, “aspects” ~ % collections,”
s p&gﬁ 43, footnote, » ‘¢ Grassman” , “Grassmann.”

. 56 -4 Pierce” “ Peirce.”

o Sec."385;‘1ine 8, nf“ m upits "» %7 unita.”
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e _'III “ On Elhpsmdal Current Sheets.” By HoRACE LAMB, MA,
‘F.R.S., Professor of Pure Mathematxcs in the Owens :
College, Victoria University, Manchester. Received March 2,

1887 o _
. (Abstract ) ’

Thxs paper troats of the induction of electrio currents in an
,elhpspdal sheet of conducting matter whose conductivity per unit
area -varies as the perpendicular from the centre .on the. tangent

' plane, or (say) in a thin shell of uniform material bounded by similar

. and coaxial ellipsoids. - The method followed is to determine in the first
-ingtance the normal-types of fres currents. In any normal _type the’
. outrents decay according to the law e~#/#; the time-constant r may be

conveniently called the “ modulns of deca.y, or the persxstency "of

the type.

~When the normal types and their persistencies have been fonnd it

is an easy ‘matter to find the currents induced by given varying

electromotive forces, assuming these to be resolved by Fourier's”

theorem, as regards the time, into a series of simple harmonic terms.

Supposing then that we have an external magnetic system whose

potential varies as ¢!, we can determine a fictitious distribution of

current: over the shell, which shall produce the same.field in the

interior.: -If ¢ denote the carrent-function for that part of this

distribution which is of any specified normal type, ¢ that of the
duced currents of this type, it is shown that

- T -
¢ ' 1+'Lp'r¢

| where 7 i8 the eorrespondmg persmtency of free currents. When pf
is very great thxs becomes

¢"' _¢,

in aoeord&nce w_xtb a well-known prmclple.
p method ean. beapphed;to ﬁnd




