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PREFACE.

Tais book has been written in view of the great and growing
importance of the Besscl fanctions in almoest cvery branch of
mathematical physics; and its principal object is to supply in a
convedienl lorm so much of the theary of the funetions as is
noeossary for their practical application, aed to illusteate their
uge by a selection of physical problems, worked oul in some
detail.

Home readers may ba inelined to think that the carlicr ehapfiors
contain & neodloss amonnd of tedinms analysts; hut & must be
remambered that the properties of the Bessel tunctions ave not
without an interest of their own on purely mathemasieal grounds,
and that they afford cxeellent Hlustrations of the wore recent
theory of differential equations, and of the theory of a complex
variable. And even [rom the purely physical point of view it is
impowsible to say that an annlytical formnla is uscloss for proctical
purposes; it may be so now, but experionee has repeatedly shown
that the most abstract analysis may unexpeetodly prove to bo of
the highest impovtanes in mathematieal physies = As a matter of
faet it will he found that listle, Iif any, of the analytical theory
included fu the present work has failed to be of some nse or other
in the later chaptors; and we are so far from thinking that
anything superfluons has been inserted, that we could alinost wish
that zpace wonld have allowed of & more estended Lrentment,
especially in the chapters on the complox theory and on definite
integrals.

With regard to that part of the book which deals with physieal
applications, our aim has been to avoid, on the one hand, waste of
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time and space in the discussion of frivialities, and, en (he other,
any pretension of writing an elaborate physical treatise.  We have
endeavoured to choose problems of real importance which naturally
require the use of the Bessel functions, and to trent them in
considerable detall, so us Lo bring out elearly the diroct physical
significance of the analysis employed. Ope resull of this conrse
has hoon that the chapter on diffraction is proportionately rather
long; but we hope thai this soction may atiract more peneral
atsention in this country to the valuable and interesting resulls
contained in Lommel’s memoirs, from which the substance of that
chapter fs mainly devived.

It s with mueh pleasure that we acknowledge the help aud
encouwragement we have roeeived while composing this troatise.
We are indebted to Tord Kebvin and Professor J, J, Thomson for
permission to make free use ol their resoarches on fnid wotion aud
electrieal vscillations respectively; to Professor A Lodge for copies
ol the British Association tables from which our tables TV, ¥V, VT,
have beon oxtracted; and to the Berlin Acadomy of Seicnees and
Tor Medsse] fir permission bo reprint the tables of J, and J, which
appeared in the Abhandfungen for 1888, D Meissel has also very
generonsly placod st onr disposal the walerials lor Tables TT. and
TIT, the former in manuseripl; sod Profsssor J. MeMahon has
very kindly communicated to ns his formule for he roots of
Ju(x)=0 and other franscendentsl equations.  Our thanks are
also capecindly due to Mr G. A Gibsen, MLA for his care in readuyg
the proof sheets. Finally we wish to acknowledge our sense of
the seewtney with which the text has beon sot up in type by the
workmen of the Cambridge University Press.

The bibliographical list on pp. 280—201 must not be rogarded
as anything but a list of treatises and memoirs which have been
comsulted during the compesition of this work.
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