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page 3, lime 2, for e read ‘A

Page 5, line 1, delete 2\ vefore logl .

Page 13, line 17, sfter "VoO‘glUAQ add
vahare lU is B coO-OXCO vector linity density.
Page 14,

(a) Line 11, ea. (24), fortW read’l .

{n) eq. (25), for E{fiff’b’,cw} and
Z{dE"‘lU,‘U] read Z{JE f'v,cu} and
L{df cu, v reppectively.

{c) 1ine 20 after "referred” insert “to".

Fags 16,
{a) lipes 11 to 14 insert commas vetween pairs
(€6), (35 o

(v} eq. (30} for (La, ta~!) read (La, La"')

and before = $(i, i) =ad (& e)
Page 17, 1ine 19 after sguppesed” ingart "to ba'.
Page 19, line 21, for stnat* read *than”.
Consideratle gonfusion in the references renders
the following changes importact.

{a} Page 2, line 7, for (1) resd

{n) Page 14, lin® 20, tor {2) reamd 2 .

{c) Page 20, 1ine 17. for {1} read ! line 23,
tor (2) rend L.

(4) Pags 20, under speferences®, for W.D.T. (1),
{11), (II1), read w05, (1), {2, {3) in all

places,



PREFATORY EXPLARATIONS AND CORRECTIONE. 1
(Added Fov. 1924)

Ag there have been several months of unavoidable
delay in issuing this first paper, the opportunity is
taken of addipg:-

(1) Some further cbmervations on thes calculus used
in this series of researches,

{2) A statement of the largs assistance regeived
from others that bas made publication poesible in
tace of the inherent difficulties.

(3) Additlons and corrections.

(1) Our Aims. As dead as the Sanskrit language..
Such is the Teason given by a referee of the Royal
Society of London why henceforth nothing should aver
be published in Quaternions; and this advice hag been
accepted vy the Bociety. If all mathematiciang of
the present day share this view then these papers must
be regarded as addressed to a future generation,

In a popular history of mathematics of about the
year 2000 we may expect to find some such account as
followe: -

"The reader will now realiee that the swift advance
of mathematical physica of the last half century has
been largely due to the universal use of the vector
talculus. It is difficult to explain why the develop-
ment was 20 long delayed, but we ought to attempt at
least & partial solution.

“The fact seems to be that between 1850 and 1950
nearly all mathematicians failed to make a very nec-
essary distinctien. During those years there were ex-
tant many vector methode and but one vector calculus,
The unique calculus demanded a little preliminary eff-
Ot to learn, and the many methods made no such demand. *

"About 1890, when the many methods were just begin-
ning to emerge, after a controversy the mathematical
Vorld made its choice — the indolent one. Between
1920 und 1930 & writer not. inaptly described the sit-
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uation by paraphrasing the words of the prayer-tvogk
thus: 'They have erred and strayed from the way like
lest sheep; they have followed too much their ows
devices; ard there is no help in them.’

"Wkat was the predominant feesling of those few pigp.
eers who kept on adding to the world’'s area of reclaim.
ed land though their contemporaries could not be induceq
duced to come and inapect 1t? 1In such important mat-
~ters ax the application of covariants and contravar~
jants to mathematical physics; in proving intergration
theorems of which the meaning resmained uttgrly unknown;
in providing a quite comprehensive and logically sound
dynamical besis for the electromagnetic fiegld; in these
and 'other respects the pionesrs were a full thirty
years in advance of their generation. They would nat.
urally expeci to repeive some tardy nssuraﬁce that all
their latours under the sun had not been utterly thrown
away, but instead of this they were informed that
their writings were so uselscs that for the future
they would not be published. ¥e return to our gues-
tion, what was the mental attitude generated in the
recipients of this uniform ignoration of their work?
Protably they had such meagre satisfaction as results
from a consciousneas of having duly performed a nec-
essary thankless task for their fellows. Whether any
fruitful conseguences should follow must be left to
the fates to deoide.®

For the furtherance of our aims, the advance of gen-
eral relativity, the writer believes the means indic~
ated above are far superior to those gurrent to-day.
He thersfore deliberately continues to express the re-
sults of his researches in that guaternion form in
which they grew.

{2) Acknowledgements. The past seven months have
bteen none too long for the prelimipary experiments
needsd to overceme the many special difficulties of
{ssue. The work hae been truly cooperative.

Prefatory Explanations IIX

7o Miss M. Clerk the writer is beyond meusure indebt.
ed for the fact that he is once more acquirirg the
peginnings of a mathematical library. She is not e
prafessed mathematician, but it is extracrdinary with
ahat unerring skill she has bteen able to follow the
tortuous changes of convention that have occurred in
the writer’s difficult task of rendering modern math-
ematics into a brallle form.

In April we were still uncertain whether ths form
of reproduction the reader sees befors him would prove
the most suitable. That it was finally adopted is
mostly due to the ungrudging latocur and patent success
of R.G.Brett B.B¢c. in the transeription by hand of the
technical mathematical parts as a preliminary to the
work of the photegrapher and printer, During the past
valf year, & period of inefficient knowledge of the
traille character on the part of the writer, the ass-
istance rendered to Lhim by F.M.Young B.A. has been in-
valueble in the matter of the drafting and composition
¢f the whole paper,

It can scarcely ve hoped that even when the mode of
reproduction ceuses to be novel we shall ever be cap-
atle of freedom from typographical errors whese absen-
ce should be expected were ordinary printing at our
disposal.

{3) Additions and Correcticns. The present opportun-
ity is tuken of adding to the new notations of Art, §
eq. (31} another whose want the writer has felt from
as early as 1887.,0), 913, ¢CI are analogous symbols
wrose pre-suffix is & very inconvenient symbol t.
print, especially if of any complexity such as when

$ = Vi()o

1 have recently thought of a mode of dernling with
these worth adopticg permanently; and shall henceforth
freely use the notation about to be deseribed. Put

& = %,9, +d = ¢ (A)



Prefatory Explenaticns o
1

The symbol OA should always be read as "rate - gern
&nd should never ogcur without its immediately follow-
ing independent variable (the q or ¢ of lA).) Thus
it is never to be used in place ¢of A . the new equiv-
mlent of AT °/0P , though d.pubtless it will prove
comvenient toa retain as an alternative of /op .
The sign to be attached to 0/0 1s given thus: let
X be any functien of the independent G oF ¢.
Then without exception the following is to be true,

dxX = Vodg%g-¥, ()
dX = Vedge%, ge.X :

It may bte notsd that o/o ig the analogue of 8/8

1w (9/22).



