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Here neither s%=¢ nor ar=2s, If wo say that'in order to save whole theso equa-
tions we may employ a different symbol for every application of the adjective small,
how can we express the meaning which is common to them all, and in virtue of
" which the word sninll exists ns an element of language? ~

Diffident as I em with respect to all these remarks on a method in which I find
80 much to admire, I am yet more 8o with respect to the following, But it seems
to me that ‘wo cannot say that :
. : o ‘z(l—2)=0

oxpresses proprio vigore, that is, in virtuo of antecedent conventions, what is called,

the principle of contradiction,
* In ordinary langusge we have words which, independently of this principle

express negation ; we say red, not red, and the like; but in the ¢ Laws of Thoug t;‘

there is no other menns of expressing not red than by 1—z, z denoting red. :
Now the interpretation of this symbol 1—2 secms to me to be given by the

principle of contradiction, and therefore T should rather say that.the équation

2(1—2)=0is interpreted by that principle than that.it ‘expresses it. In secord-

ance with this ¥iew, the equation #*=2x would appear to be independent of the

principle of contradiction, - '

.

On Boold's < Laws of Thought” By the Rev. Roverr Harrey, F.RIS.

This paper was intended ns  supplement to some “ Remarks on Boole's Mathe-
_ matical Analysis of Logic,” which the author submitted to thie Scction at the

" Nottinghgm Meeting, an abstract of which was printed in_the Report for 1866,

(See Transactions of the Sections, pp. 3-6.) .

From the logical equation 2°=2x, the equation z—19=0 isderived by subtracting
* {rom both members, and the result, is put under the form 2(1—z)=0 by, the law
of distribution: It isto he observed, however, that et cvery step of tho process
the principle of identity x=x is assumed, and in Boole’s interpretation of the final
resulj the same f\)rinciple isused, forit is implied that the 2 without the brackets is
identical with the x within. Further, in the final interpretation not only is the
principle of contradiction (or non-contradiction) employed, as Leslic Ellis points
out in the latter part of his ¢ Observations,” but the prineiple of excluded midpdle is
aleo employed. Tor in interpreting 1—2 to mean not -a, it is tacitly assumed

that every oze of the things'of which the universe, represented by unity, ,is made .

up, is either z or not 2. It would thus appear that these three principles, 1dentity,

contradiction, and excluded middle, arc incapable of heing.reduced to more clemeri -

tary truths. They are axiomatic, and Boole made use -of them uncoriscicusl

in framing his laws of logical interpretation. (‘Laws of Thought, chap, iin

prolp. iv) , .
n chap. iii. § 5, Boole, biy' three different methbds, one of which is partly logical,

_and the other two aro wholly algebinical, deduces the cquation’

\ F)F(0)=0 L
from the equation for the expansion or development of any logical function S(@), viz.
: J@=fDz+A0)(1~2), o
where f(2) may or may not involve other class symbols than 2. - The latter equa-
tion is established in chap. v. § 10; by means of the principle that it is lawful. to
treat 2 as a quantative symbol susceptible only of the values 0'and 1, Butit is
worthy of notice that ‘the former cquation’nay be directly established by means

of the same principle. ! For, treating’ f(.l?:() as an algebraie equation, of which

N

the root ' has only the values 1 and 0, we have at once, by the theery of equationsy”

. =0,

The influence of Boole's ideas may be traced in"works apparently so diverse as
Professor W, Stnnl(gr. Jevons’s ‘Substitution of Similars,’ f’)rofessbr P. G. Tait's
¢ Quaternions,’ and Sir Benjamin Brodie’s ¢ Calculus of Chemical Operations” The

" system of lgg)l‘e proposed by Mr. Jevons is elosely analogous to, and in some respects
identical with, that given bir Boole; but it is distinguished from the latter by the
rejection of the caleulus of 1 and 0. In a little work entitled ¢ Puro Logic, or the

© Of the validi
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Logic of Quality apart from Quantity,” Mr. Jevons has urged various objections to
certain parts of Boole’s sgstem, more particularly to the numerical calculus. The
suthar of this paper has briefly considered those objections in the concluding por=
tion of an article on “ Boole's Life and Writings,” which he contributed to the E uly
Number of the BritishQuarterly Review for 1860 (pp. 141-18]1). . : _
Hamilton’s theory of quaternions, as expounded by%’rof. Tait, has its logical basis

_ in principles which were first brought clearly to light 1n the course of Boole’s remark-

ablo inquiries. No ono can reed the enrlier chapters of Prof. Tait’s ¢ Quaternions,’
and comygre them with the earlier chapters of Boole’s ¢ Laws of Thought,” without
being stptick with the similarity, not to say the identity, of many of the processes/ .
em foy d in both works. Treating of t{le properties of the quaternion symbols-
S, K, V, the expounder of Hamilton's system remarks, % It is curious to compare
the properties of these quaternion symbols with the Llective Symbols of Logic,
as given in Boole's wonderful tfentise on the ‘Laws of Thought,’ and to think-
that the same grand ecience of mathematical analysis, by processes remarkably
similar to each other, reveals to us truths in the science of pesition far beyond the
powers of the geometer, and truthg of deductive reasoning to which unaided thought
could never have led the logician.” (Tait’s Quaternions, p. 60, footnote.)

Sir Benjamin Brodie has endeavoured to do for chemistry what Bools has dong
for logic,—to reduce it under the domain of mathematics, using the term % mathe-
matics” in the enlarged sense, explained in the author’s former communication;
of Sir Benjamin’s proposed  method for the investigation, by means
of symbols, of the laws of-the distribution of weight in chemical change,” 1t is not
necessary to speak here. But that method is interesting, as being undoui)tedly the
first attempt to “free the science of chemistry from the trammels imposed upon it
by accumulated hypotheses, and to endow it with the most necessary of all the in-
struments of progressive thought, an exact and rational language.” Sir Benjamin’s
gystem was ovidently suggested by Boole's * Luws of Thought.” Whether the soil
into which he has transplanted Boole's ideas bo congenial or not, remains to be
seen. : : :

But the most remarkable amplification of Boole's conceptions which the suthor
has hitherto met with is contained in a recent paper by }I)\[r. C, S. Peirce, on tha

““Logic of Relatives” (Memoirs of the American Academy, vol. ix,). Mr. Peirce

ditvides logical terms into three grand classes. ¢ The first embraces those whose
logical form involves only the conception of quality, and which thercfora e
present n thing simply, as ‘a ——." 'Theso discriminate objects in the most rudi-
mentary way, which does not involve any consciousness of discrimination. They
regard an object as it is in itself as such (quale); for example, as horse, tree, or
man, These are absolute terms. The second class embraces terms whose logical -
form involves the conception of relation, and which require the addition of another
term to complete the denotation.  These discriminate objects with o distinet con~
seiousness of discrimination. They regard an object as over against another, that
is, ag relative; ag father of, lover of, or servant of.  These are simple relative terms.

- The third class embraces terms whose logical form involves the conception of

bringing things into relation, and which require the addition of more than one
term to complete the denotation. They discriminate, not only with consciousness
of diserimination, but with consciousness of its origin. They regaxd an object as
medium or third between two others ;- that is, as conjngative, as given of — to’
——, or buyer of for from ——, ~ Thesc may be termed conjugative
terms.”’ % Boole's logical algebra,” says Mr. Deirce,  has such singular beguty, so
far as it goes, that it is interesting to inquire whether it cannot be extended over
the whole realm of formal logic, instead of being restricied t:‘_))mt simplest and
least useful part of the subject, the logic of absolute terms, whijeh, when he wrote,
was the only formal logic known.” The object of Mr. Peiree’s paper is to show that
this extension is possible. Some aceount was given of the notation and processes
employed. - .
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On Musical Tntervals. By Wirzrax Srorriswoons, M.A., FR.S.




