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XIv.

ON THE APPLICATION OF LOGICAL ANALYSIS TO
AIULTIPLE ALGEBRA.

By C. 8. I'tirie,
Presonted, May 11, 1875,

Tue letters of an algebra express the rclation of the product to the
multiplicand. Thus, ¢4 expresses the quantity whirli ts r+lated to d
in the manner denoted by . This beinz the voneception uf these alge-
bras, for each of them we may imagine ans ther  absciate ™ alrebra, as
we may ¢all it, which shall contain letwers whick can only be products
a: meltiplicands, not multipliers. Let the general exyression of the
absolote algebra be af -+ &/ eA - /L L cre. Muliiply this by
any letter ¢ of the relative algebra, and denote the procuct by

(.‘1:0 + Agb + -I"'.' + (:lc.) [
4+ (Ba 4+ Bp+ B+ ey .
<~ ete.

Now we may obviously enlarge the givon relaiive algebra, so that

$ = 441 t'u + Ae f,z -~:- A t-l: + Ll
- By, 4 Boiy+ B i, A ae
—+ etc.
where 1, 1,, etc. are such. that the product of ¢it'er of them into any
letter of the absolute alzebra shall wqual some letier of that algebra
That there is no self-contradiction invulvel in tlus ~unposition seoms
axjomatic.
In this way each letter of the given alxebra i3 resoived into a sum
of terms of the form «A: B, @ beins o scular, and _1: 22 such that

(4:B) (B:f = A:(.
(A4:B) (C: 0 = 0.

Tobe actoal resolution is uswally prrformed with case, hut in some
cases a good deal of ingenuity is required. I have not found the pro-
cess facilitated by any generad rales. I lave wetvally resolved all the
Doubie, Triple. and Quadruple algeliras, und all the Quintuple ones
that appeared w present any ditficuity. I give o few cxamples.
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XV.

ON THYE USES AND TRANSFORMATIONS OF LINEAR
ALGERBRA.

Br BexJamin Prixcn,

Prewented, May 11, 1575

SowE defimte interpretation of a lwear alaebra woull. at fiest xighit,
appear inlispencalde to ity ruceessful application. Whereas it 1s a
dperpiar fwct, nnd oun quite consunant with the principles of sound
Ly, that ite tirst and geueral use i3 ostly 1o be expected from 113
wsut of signmifirance.  The interpretation 13 n tecummel to the use
Symbols are tasential to comprehichsive  argument. The familar
prope sition that all 1 s I3, aral all Ais 65 and theretore afl A4 is €05
contiaered in its dooin by the subetitution of siguihicant words for the
svabolic letters, The A 7 and Conre subjoct 0 no hiumitation for
the purpos. s and validity of the proposition ;s they may roprescnt tiot
merely the actual, but also the ideald, the impossille as well us the pos-
sile,  In Alzobra, Likewise, the letivrs are svmbols which, passed
through w machinery of argument in accordance with siven laws, are
developed into symbolic results undder the nne of tormias. When
the formulaa adiit of intelligible interpretation, they are acecssious ta
knowledge 5 but iudc]-cmicnlly of their interpretation they are tuvulu-
able as symbolical cxpressions of thought. But the most nowd
instance is the symbol, catled the tinpossible or imayinary, known also
as the square root of mivus one, and which, from 4 sladow of wieaning
attuched to ity may be mure definitely distinguished us the symbol of
temi-inecersion. ‘This symbol is restricted to n precise signification as
the representative of perpendicularity in quaternions, and this wonderful
alyebra of space is intimately depeudent apon the special use of the
symbol for its symmetry, clegance, and power.  The immortal author
of quaternions bas shown that there are other significations which may
sttach to the symbol in other cases. DBut the strongest use of the
symbol is to be found in its magical power of doubling the actual

) @g TEXAS TECH UNIVERSITY
Digitized by H4| Institute for Studies
Fin Pragmaticism-
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The Corresponding Secretary presented a paper, by Dr.
AL AL Hayes, ©On the Wide Diffusion of Vanadinm, and its
Association with Phosphorus in many Rocks.”

The President sunounced the death of the Rev. Jumes
Walker, D.D., Rusident Fellow of the Academy,

§ix hundred and seveuty-sixth Meeting.
Junuary 27, 1875, — STATED MEETING.

The 'restpexT in the chair,

The following gentlemen were elected into the Acad-
€TuY t —

Henry Barker Hill, of Cambridge. to Te a Resi Lt Fel-
low in Clas=x L. Scetion 3.

Jumes Dradstrect Greenoughe of Cambridge, to be a
Resident Fellow in Cluss THL Section 2.

William James, of Cambridge, to be w Resident Follow in
Class I1., mection 0.

Joachim DBarrande, of Prurue, to be a Forcign Honorary
Member in Class 11, Scetion 1, in place of the fute Eliv de
Beaumont.

Louis Adolplie Thiers, of Paris, to be a Foreign Hounorary
Aember in Class 11, Section 3, in place of the late Fo PG
Guizot. of Parnis,

Jean Léon Girdme, of Paris. to be a Fordgn Honorary
Afember in Class 1., Scetion 4, in place of the Tate W, von
Kaulbuch, of Munich.

Professor B, C. Pickerine communicated the results of some
experiments on the + Fooiof Lenses Placed Obliquely,” by
him<elf and Dr. Charles HL Williams,

Thee President read @ letter from the President of the Geo-
craphical Society of Paris, inviting the Academy to send a
delegate fo the Internationad Conuress of Geographical Sci-
enees, 10 be held at Pards during the coming sunmner.
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Six huandred nnd Bevenly-aever'h Meeting.
February @, 1873, — MostHLY M ETING.

The Prestuist in the ehair,

The President amicunced the death of Dr. Charles G.
Putnam, Resident Fellow,

It was vored 1o refer 1o the Council the letter read at the
last meeting from the President of the Geographical Saciéty.

I'rofessor N. 5. Shaler prescnted a communication on the
Freezing of Water in Bomb-shells,

Six hundred and seventy—eighth Moeting,
March 0, 1375, — Moxtry MEETING.

The Presinent in the chair,

The Correspouding >ecretary read a letter from the Royal
Institution of Civil Engineers of Ireland, inviting an ex-
change of publications; also. a i tter from the Roval Acad-
emy of Drussels inviting subseripiions to a mohument in
hotor of Quetelet : also, letters from Messrs. Hill, Jumes,
and Gresnongh. acknowledging their election as Fellows of
the Acadomy; also, letters from James Clork Maxwell, of
Cambridee. Englind, and Jeur Léon Gérbme. of Paris, ac-
knowledging their election as Foreign Honorary Members.

The President announced the death of Sir Charles Lyell,
Forcigzn Honorary Member.

The President announecd that the letter from the Geo-
graphical Socivty of Paris had been considered by the
Council: and, in accordance with their recommendation. it
was voteld o aceept the invitation of the Society, and Hon.
R. C. Wintloop was appeinted to represent the Academy at
the ensuing Congress.

Mr. C. 8. Peirce presenied a paper on ‘ Photometric
Measurements of the Stars.”

Professor Johin Trow bridee presented. by title. a paper on
the “Effict of Heat upin the Marnetic Susceptibilisy of
Soft Iron,” by H. Amory and F. Minot.
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4174 TROCEEDINGS OF THE AMERICAN ACADEMY

mee“ox W. Watson presented a copy of his work on
“ Descriplive Geometry ” to the Academy.

Prof. Asa Gray presented, by title, a paper, *.\ Con-
spectus of the North American Hydrophylaces.”

Mr. Sereno Watson presented, by tide, 2 paper on the
¢ Revision of the Genus Ceanothies, and Descriptions of New
Plants, with 2 Synopsis of the Western Species of Silenc.”

Dr. W. G. Farlow presented, by title, a paper on the Algw
of the United States.

Six hundred and seventy-ninth Meoting.
April 13, 1875, — MontTaLy MEETING.

The Presipext in the chair.

Professor Wolrott Gibihs communicated the following
“ Optical Notices:™ —

1. Ona New Optieal Constant,

2. On the Determination of Indives of Refraction without
the use of Divided lnstrmments.

. On a New Optical Instrument.

Professor Jolin Trowhridge read a paper, *On a New
Form of Induetion Coil.”

Professor Trowbridue also commumeated two papers fion
the Physical Laluratory of Harvard College, by undergrad-
uates of the University : —

1. On the Effitets of Armatures upon Electro-Magnets, by
B. Q. Peirce and E. . Lefavour,

2. On the Time of Demaznetization of Soft Tron, by W, (L
Hodgkins and J. H. Jennings,

‘The Recording Scerctany presented, by title, a paper, » On
the Light transmitted through one or mure P'lates of Gluss,”
by W. W. Jucques.
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Slx hundred and e¢ighileth Meeting.
May 11, 1875. — MosTiaLy MEETING,

The PRESTOENT in the chair,

The Cornesponding Seevetary presented, in print, the
teport of the Councld for the past year, which is lereto
appended. e also read a letter from M. Thicrs, acknowl-
edeoing his election as Foreign Honorary Member of the
Avademy.  The following seientific communieations were
then made, bat the first two were only read by title: —

On the Application of Logical Analysis to Multiple Al-
gebra, by Coo. Peiree.

On the Uses and Transformations of Linear Algebra, by
Bewjamin Peirce.

On the Intensity of Twilicht, by Charles H. Williams.

On the Light of the Sky, by W, O. Crosby.,

Ou Licht Absorbed by the Atmosphere of the Sun, by
F. C. Pickeriner and D. 17, Strange.

On Texts of Magneto-Electric Machines, by . C. Pickering
and 1. P. Strange. '

Auswer 1o M. Jumin's Objections to Ampére’s Theory,
by William W, Jacques.

On Melanosiderite: a New Mineral Species. from Mineral
Hill, Delaware Connty. Pennsylvania, by Josiah P. Coolke, Jr.

On Two New Vermicalites. with a Revision of the other
Members of this Group of Miunerals, by Josiah I, Couvke, Jr.,
anit . AL Gooch.

On a Possible Explanation of the Method emploved by
Nobert in Ruling his Test Plates, by William . Rogers.

On the Selar Motion aud Stellar Distances, second paper,
by T. H. Sufford.
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