PARTIAL DIFFERENTIAL
EQUATIONS. AN ESSAY
TOWARDS AN ENTIRELY NEW
METHOD OF INTEGRATING THEM



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649667826

Partial Differential Equations. An Essay Towards an Entirely New Method of Integrating Them
by S. Earnshaw

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



S. EARNSHAW

PARTIAL DIFFERENTIAL
EQUATIONS. AN ESSAY
TOWARDS AN ENTIRELY NEW
METHOD OF INTEGRATING THEM

ﬁTrieste






PARTIAL DIFFERENTIAL EQUATIONS.



Cambritge: .
FEINTED BEY 0. J. €LAY, ML
AT THE UNIVEREITY FEESS.



PARTIAL DIFFERENTIAL EQUATIONS.

AN ESSAY

TOWAEDS AN ENTIRELY

NEW METHOD OF INTEGBATING THEM.

5. EARNSHAW, MA.

oF 87 JOHN'S COLLEOE, CAMBRIDGE

Rvon any Peto Pork:
MACMILLAN AND CO.
1871,

[AL Rights reserved.]

/892. £. lo.






PREFACE.

THE Author of this Fassay has been forewarned that the
adoption of the subseript differential notation, which forty
years ago was in some degree of favour but afterwards laid
aside, will prove & serious hinderance to the acceptableness
" of the present Work, as it will be new to the generslity of’
mathematical students, and therefore somewhat repellent.
He regrets the circumstance, and feels that an explanation
and apology are needed; and he finds both in the fact that
the notation alluded to has been forced upon him by the
necessitiea of the case ; and, moreover, he ventures to think
that the reader after ‘going through the Hssay will agree
with him in this, and be willing on this ground to excuse
such an important deviation from established mathematical
usage.
The Author denominates his Work an Essay, because as
a TREATISE it would be very incomplete, there being many
portions of the general subject not alluded to in these pages.
For information on those portions he must refer the reader
to Bools and Gregory and Carmichael, with whose admirable
and valuable Works he has been. careful to interfere as little
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as possible. In fact, he has consulted them only for such
illustrative examples as fell within the scope of his Essay.
Ho is conscious of having apparently intermeddled with the
integration of equations of one independent variable; but
this has arisen out of the peculiarities of the Author's
gystem, by which every equation, whatever be the number
of its independent variables, is reduced to an equivalent
equation of only one independent variable. It was therefore
impossible to keep the two branches of differential equations
apart.

The system of integration here proposed occurred to the
mind of the Author a few years ago, but his professional
engagements did not then leave him leisure to follow the
general idea into its details. And, as his object is merely to
render his Method thoroughly intelligible, and not the ex-
hibition of integrals, he has for brevity's sake not always
proceeded to the last steps of an integration when he con-
ceived that the method had heen made intelligible.

The Author fears a cursory glance at the pages of the
Work will have a prejudicial effect; for he is aware that
some of them exhibit a formidable and deterrent array of
novel gymbols ; he therefore begs to assure the reader that
the various steps of the investigations are all obedient to-
one general principle, and though in some degres novel,
are not really difficult, but on the contrary easy when the
eye has become accustomed to the novelties of the notation.
And, moreover, he entertains a hope that the results of
integrations (many of which are far more general than they
were in the shape in which théy have appeared in former
Treatises) will repay the reader for any extra trouble he
‘may find in pushing through what may at fitst appesr to
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him a forest of operative eymbola Many equations will be
found in this Essay integrated with ease in finite terms,
which, as far as the Author is aware, were never integrated
in finite terms before. In the last Chapter, for instance,
the following highly important equations will be found in-
tegrated for the first time in finite terms;

du du du
and — aig+-ﬂ|;,=ﬂ.

. Three more important partial differential equations could
hardly be instanced, and & finite integral of each one of
them is obtained in this Essay without any difficulty.

The Author can scarcely hope that in a work so novel
in its methods as this is, and written as this has been under
congiderable pressure of other engngements, some clerical
errors will not have escaped his notice; but he hopes that
they will not prove to be many, and that none of them
will involve errors of principle. If any are found, he will
be thankful if the courteous reader will send notice of them
addressed to him at the Publishers,

BaxrroLp,
October 2, 1871,



