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III.

NOTE ON GRASSMANN’S CALCULUS OF EXTENSION.

By C. S. PEIrcE.
Read Oct. 10, 1877.

THE last “ Mathematische Annalen” contains a paper by H. Grass-
mann, on the application of his calculus of extension to Mechanics.

He adopts the quaternion addition of vectors. But he has two mul-
tiplications, internal and external, just as the principles of logic
require.

The internal product of two vectors, v, and v, is simply what is
written in quaternions as — S. v, v, He writes it [v, | »,]. So

that
[v1] 2] = [= | 2]
vt = (Iv)

The external product of two vectors is the parallelogram they form,
account being taken of its plane and the direction of running round it,
which is equivalent to its aspect. We therefore have : —

[v,] = v, sin <Z; L

[vw;] = — [vv1], vi=o,

where I is a new unit. This reminds me strongly of what is written
in quaternions as — V(vv,). But it is not the same thing in fact,
because [v,v,]v, is a solid, and therefore a new kind of quantity. In
truth, Grassman has got hold (though he did not say so) of an eight-
fold algebra, which may be written in my system as follows : —

Three Rectangular Vectors.
i:M:A—B/:Z—}-C’:Y—{—X:N
J=M:B—0: X4+ A4:Z4+TY: N
k=M:C—A:Y+B:X4+Z:N
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Three Rectangular Planes.
I=M: X4+ A: N
J=M:Y+B:N
K=M:Z+4+C: N

One Solid.
V=M: N

Unity.
1=M: M4+ A4:44+B: B} C: C
+N: N4+ X: X4 Y:Y+4+Z:Z

This unity might be omitted.

The relation of the two multiplications is exceedingly interesting.
The system seems to me more suitable to three dimensional space, and
also more natural than that of quaternions. The simplification of
mechanical formule is striking, but not more than quaternions would
effect, that I see.

By means of eight rotations through two-thirds of a circumference,
around four symmetrically placed axes, together with unity, all distor-
tions of a particle would be represented linearly. I have therefore
thought of the nine-fold algebra thus resulting.



	Article Contents
	p. 115
	p. 116

	Issue Table of Contents
	Proceedings of the American Academy of Arts and Sciences, Vol. 13 (May, 1877 - May, 1878), pp. i-viii, 1-472
	Front Matter
	Revision of the Atomic Weight of Antimony [pp. 1-71]
	Re-Examination of Some of the Haloid Compounds of Antimony [pp. 72-114]
	Note on Grassmann's Calculus of Extension [pp. 115-116]
	On the Young Stages of Some Osseous Fishes [pp. 117-127]
	Preliminary Work on the Determination of the Law of the Propagation of Heat in the Interior of Solid Bodies [pp. 128-140]
	Probabilities at the Three-Ball Game of Billiards [pp. 141-144]
	The Dimensions and Proportions of the Temple of Zeus at Olympia [pp. 145-170]
	On the Photographic Action of Dry Silver Bromide Collodion, &c., to Rays of Solar Light of Different Refrangibility [pp. 171-174]
	On the Longitude of Waltham, Mass. [pp. 175-182]
	The Moon's Zodiacal Light [pp. 183-184]
	Undulations Observed in the Tail of Coggia's Comet, 1874 [pp. 185-186]
	Sudden Extinction of the Light of a Solar Protuberance [pp. 187-190]
	On Saturn's Rings [pp. 191-193]
	Supplementary Note on the Theory of the Horizontal Photoheliograph [pp. 194-201]
	Researches on the Substituted Benzyl Compounds. Third Paper. On Paraiodbenzyl Compounds [pp. 202-209]
	Remarks on the Brain, Illustrated by the Description of the Brain of a Distinguished Man [pp. 210-215]
	Theory of Absorption-Bands in the Spectrum, and Its Bearing in Photography and Chemistry [pp. 216-221]
	Surfaces of the Second Order, as Treated by Quaternions [pp. 222-250]
	On the Synonymy of Some Species of Uredineæ [pp. 251-252]
	Metasomatic Development of the Copper-Bearing Rocks of Lake Superior [pp. 253-309]
	Investigations in Quaternions [pp. 310-341]
	On a New Method for the Separation and Subsequent Treatment of Precipitates in Chemical Analysis [pp. 342-347]
	On Peirce's Criterion [pp. 348-351]
	Note on the Measurement of Short Lengths [pp. 352-360]
	Contributions to the Botany of North America [pp. 361-374]
	Spherical Conics [pp. 375-395]
	On the Influence of Internal Friction upon the Correction of the Length of the Seconds' Pendulum for the Flexibility of the Support [pp. 396-401]
	Color-Perception [pp. 402-413]
	On the Intensity of Terrestrial Magnetism at Cambridge [pp. 414-421]
	Proceedings [pp. 423-434]
	Report of the Council
	George Bemis [p. 435-435]
	George Tyler Bigelow [p. 436-436]
	Edward Hammond Clarke [pp. 437-439]
	John Lothrop Motley [pp. 439-441]
	Charles Pickering [pp. 441-444]
	Edmund Quincy [pp. 445-449]
	John H. Temple [pp. 449-451]
	John E. Tyler [pp. 451-452]
	J. P. Kirtland [pp. 452-453]
	Elias Magnus Fries [pp. 453-454]
	Urbain-Jean-Joseph Leverrier [pp. 454-455]
	Henri Victor Regnault [pp. 455-458]
	Louis Adolphe Thiers [pp. 458-459]
	Count Paul Frederick Sclopis de Salerano [pp. 459-461]

	List of the Fellows and Foreign Honorary Members [pp. 462-468]
	Back Matter



