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VECTOR ANALYSIS. 33

106. An expression of the form

aX.p+ B u.p+ete.
cvidently represents a linear function of p, and may be conveniently
written in the form
{a:\-l-ﬁp-}-etc.}.p.
The expression p-ai+p.Bu+tete,
or p-{aA+Butete],

also represents a linear function of p» which is, in general, different
from the preceding, and will be called its conjugate.

107. Def—An expression of the form a\ or Bu will be called a
dyad. An expression consisting of any number of dyads united by
the signs + or — will be called a dyadic binomial, trinomial, ete.,
as the case may be, or more briefly, a dyadic. The latter term will
be used 50 as to include the case of a single dyad. When we desire
to express a dyadic by a single letter, the Greek capitals will be used,
except such as are like the Roman, and also A and E. The letter I
will also be used to represent a certain dyadie, to be mentioned
hereafter.

Since any linear vector function may be expressed by means of a
dyadic (as we shall see more particularly hereafter, see No. 110), the
study of such functions, which is evidently of primary importance in
the theory of vectors, may be reduced to that of dyadics.

108. Def—Any two dyadics ¢ and ¥ are equal,

when @.p=V.p for all values of p,
or, when p.®P=p ¥ forall values of p,
or, when o.$.p=0.¥.p for all values of o and of p.
The third condition is easily shown to be equivalent both to the first

and to the second. The three conditions are therefore equivalent.
It follows that &=, if $.p=Y.p, or p.P=p. ¥, for three non-
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But my critic docs not like the notations |®|, &, ®x. His

ridicule, indeed, reaches high-water mark in the paragraphs in

which he mentions them. Concerning another notation, ¢ &

(defined in NATURE, vol. xlili, p. 513), he exclaims, * Thus

burden alter burden, in the form of new notation, i3 added
apparently for the sole purpose of exercising the faculty of
memory.” He would vastly preler, it would appear, to write
with Hamilton m¢’ -1, ‘““when m represents what the unit
volume becomes under the influence of the linear operator.”
But this notationis only apparently compact, since the » re-
quires explanation. Moreover, if a strain were given in what
liamilton calls the standard trinomial form, to write out the
formula for the operator on surfaces in that standard form by
the use of the expression m¢’—1! would require, it scems to me,
ten (if not fifty) times the effort of memory and of ingenuity,
which would be required for the same purpose with the use of
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Appendix D

Dyadic identities

Definitions
AL e A i j—z_{i 1)2_(j2) 1
j(?f} = %jij‘ i( 2y (j—l)u‘ ( 1{2;}—1
I.ri = ?l : __J;
Sprm:-i = trA® = %ﬁﬁ:—fﬂ: ¥
detd=-A%A; .
4]
detA £ e A complete
detA =0 A planar
A2 = e T linear.
Identities Jr( A
PR
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312 AFFENDIX D DYADIC IDENTITIES

axT)iT=ax]
5iT=-3 {._-5? symmetric, trace fres)
(axT)EbxT)=ab+ba
FrtaxD=F-a)xT (3 symumetric)
@ xa)3(B x a) = (AzF) -2
(axA):{axB)=aa- (A5
faxDifax 1) =

(;{m]{:} = Adeta

(A BSX(4-E)

xx

ﬁﬁ} (BxB) =2 B ﬁ
@By = (@):(F) + @ B(
(@A) = 25
@D = (@3T+ TR

APFENDIX D DYADIC IDENTITIES
=, AT _3@AT
= —_= = complete)
4 detAd ALA:d @
A= {]xﬁmhi {planar inverse)

Gt A =T, =T-uu (A two ~ dimensional)

=5.3-3-F":T
(AxB):T=A:(BC) (with all permutations)
sprﬂ:ui"’": E[{H:T} -AAN

det(A2T) = Sdet(AP) = 8(detA)?
det(7 - B) = detA detB i
det(A- B + o) = det(B - A+ al)

ax[i§§]=ﬁx(a-m+jx[a-§}
{ﬁﬁ]m:{ﬁ.mxﬁuﬁ-a]xﬁ

—1 L . =i‘:ﬂ- a)c'h}
x (A-b) = 5@ (axb) (

(A
{a~i)x(b-i=%[axb} @A) = (ax b)- AP
o - L
Mﬁqi - AT = g (AzA Y . i
) i ! ¥ z =
ad 5+t (atjhB)+F f;.a‘;a-ls}

At f'.;+;rﬂ ..j,;,'q- +



