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PREFACE

HIS book is intended as an introduction to some recent
developments of Maxwell’s electromagnetic theory which
are directly connected with the solution of the partial differential
equation of wave-motion. The higher developments of the
theory which are based on the dynamical equations of motion are
not considered at all. Even with this limitation the subject is a
vast one, and to bring the work of perusing the literature within
my power I have omitted an account of the modern theory of
relativity which has been expounded very clearly in several recent
publications.

For a thorough understanding of the present subject a very
extensive knowledge of mathematics is necessary, but there are
parts of the subject in which a reader with only a limited
mathematical equipment may soon feel at home and perhaps do
useful original work. With the idea of enabling such a reader to
obtain a quick grasp of the nature of the subject and the results
obtained, I have thought it advisable to state without proof a
number of relations of which adequate demonstrations can only
be obtained by means of complicated and difficult analysis.
I have also endeavoured to keep the analysis as elementary as
possible, but in some places where the work is perfectly straight-
forward a few details are omitted.

The book is far from being a complete treatise on the subject,
for I have not given any existence theorems to show that the
solutions of certain problems exist and are unique, and no
attempt has been made to enter into the details of numerical
computations. There are many parts of the subject indeed to
which a pure mathematician might make useful additions; in
particular, I might direct attention to p. 21, line 2, and p. 101,
where there are one or two matters which require further
discussion.
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vi PREFACE

Chapter viir and paragraph 5 contain some of my own con-
tributions to the subject. At present there seem to be several
different directions in which future developments may be made,
and so it seems unwise to give a hasty judgment concerning the
physical significance of the results. Ideas which naturally
present themselves are that the aether can be regarded as built
up from singular curves of the type considered in § 43, and that
§§ 41 and 44 may throw some light on the question of the difference
between positive and negative elementary electric charges. I
hope to discuss an hypothesis relating to the first idea in a future
note, but am unable to give any support at present to the
second idea.

I gratefully acknowledge my indebtedness to Sir Joseph
Larmor who read the manuscript before it was revised and made
some helpful suggestions, to Prof. Ames who read the greater
portion of the manuscript, to Prof Morley and Mr Hassé who
helped me with their advice and vigilance in reading the proof-
sheets, and to the officers and staff of the University Press for
their careful work and constant consideration shown in matters
connected with the printing. For the correctness of the new
formulae and examples I alone am responsible; if any errors are
discovered I shall be grateful if my readers will inform me.

HARRY BATEMAN.

October, 1914.
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ADDITIONS AND CORRECTIONS

p- 28. Formula (30) is due to Lamé. Cf. A. E. H. Love, The Mathematical
Theory of Elasticity, 2nd edition, p. 55.

p. 101. An asymptotic expression for T,,* (s) when n is a large positive integer
can be derived from a formula given by L. Fejér in 1909. This
formula is accessible in a paper by O. Perron, Arkiv der Mat. u.
Phys. (1914).

p. 118. The factor ¢ in front of the double integrals should be omitted.

. 120. Delete the minus sign in the second of equations (277).

p. 127. Line 8. This statement is incorrect, the equations are poristie, the
special case is the only one which can occur.

p- 132, Line 20. On account of the porism just mentioned, the hope may be
abandoned.

p. 150. Ezx.13. For equations (10) of § 5 read equations (2) of § 2.

p- 1564. Ex. 24, The equation should read

a v . oV b7} ar
éz[t_%cos (a—¢) B +o8in(a—¢) —a—t] +a—0[(t—'r) —5;:'

a . oV oV av
+a—t[a'sm (a—e)m+(t-f) a—o—a'(t-‘r) cos (@ —¢) ~a—t]=0,

o
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