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PREFACE

TI[E present volime has  effect two aims: Tn the fiest place, i
pursuanee of the general prurpuee of the hook, it seeks to put the
reader in toonchowitly bhemanin prelimivary theorems of planv reometry,
{'h::rtur I is devoted to a dedoction, with synthetic methods, of the
fundamental properties of conie seetions; it s au introduetion to
what i tsoally called Projective Greometry, in the plane, in which,
Bowever, the netions of distanee and congrence nee not assumed,
Chapter [T, alse witheut he) proof these nobions, develops results that
arise by considering contes in relation to two Absolnle points,
including, for instanee, the properties of eireles, and of confoenl
conies: Lhe maller here eontained s usually found in sequels 1o
LEuclid, bosks on 'ure Geometey, and hooks on Geomelrieal Conies,
Chaprer T is designed to explain the application of the alechrie
symbols Lo plane geometry ; it contmins wethods and formulae
found in works on Analytieal Geometry of the Plane.  Chapter IV
is @ bricf consideration of some logical guestions, and marks the ve-
cognition of a Hmitation in the svmbols coploved @ it deals with
the sense in which the words veal wnd dmagivary are vsed, and
calls attention to the clements of Analvais assurmed i e Followiner
chapter, Chapter Vdeasls with the lheory of measurement, of length
a.udl aneele, with the help of an Absolote conie, showing how The so-
called non-Eoelidean geometries way be reganded as tocluded 1o our
general fupmnlation. It eonsiders the metrieal plane alse as dedoeed
from the geometry of a quadcie surthee, ineicdentally dealing with
the fundamental propertics of this surfue and, in partienlar, with
spherical Trigonmmetry,  As a corollary from this poinl of view,
Riemann’s space of constant corvature 15 seen not o n:qui]'e the
:l,.l-!-.umljlinn of absolote coordinates: and further, thal form of the
hyperholic geometry in which lines are replaced by civeles eutting
i lisel eivele at vight angles (which, for instanee, was an inspira-
tiom to Poineard in his development of the theory of antomorphiv
funetions) is seen to arise patorally. Notes Tand IT deal with the
theoremns of imeidenee which were developed very gradually for the
complete Daseal firure and appeaved very intricate ; from the point
of view here explamed they ave natoral, if particular, properties of
a fieure which arises otherwise, and will puch conecen ns e a fater
volumie, Note TIL mives some indications of the literature of non-
Fuoelidean geometry, Note IV contains remarks and covrections tor
Volume L, for many of which T am indebted to friends,  Thers s
also an Index ; but it is possible that the extensive Tuble of Contents
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may be more nseful,  No attempt 15 made to give a general Biblio-
graphy for the contents of the volume.

It will be seen that the volume deals with a wide range of theory:
in other conditions than the present, a less condensed treatment
might have been destrable. The order in which the ideas are taken
his heen chosen fargely in view of the second aim of the volume;
it will not he ditheult, with the help of the Table of Contents, for
the reader Lo modity this ooder, Il’f is believed, however, that a
lavge wimont of the time usually spent, at present, in learning
weometry, could be saved by following, from the beginning, after
an extensive study of diagrams and wedels, the order of develop-
ment here adopted; and such a plan would make mueh less demand
npot the memory,

But the second aim of the volume may, I hope,appeal to altentive
readers. It is an attempt, temperved tndeed by practioal eomsidern-
tions, to test the application in detail of the logieal prineiples ex-
plained in Volome L 1t seeks to brng to light the assumptions
which underlic an extensive Literature in whieh coordinates are freely
used without attempt ab jnstilication. It snggests the goestion
whether, in the ease of disthues, as in many ether eases, we may uot
have derived from failiavity with physical expericuees, a confidence
which o wore caretul serating can only regard asan iflusion. When
this view, which seems sure, <hall win aceeplinee, the change in
scientific thought will be rapid and momentous.  As the first step
in this sense was made in the development of the Lheory of our geo-
metrieal conceptions. it is proper that the matter should be dealt
with here. IL will be of importance if the resder come Loosee how
deep lving ave the questions invols cid 1 the wse of coordinates, and
the ;Lt_c.um'i]ti:un of distanes as a fundanenial idea,

As in Uie ease of the fivsl volmae, Tdisive to cxpress my thanks
to the Staff of the University Press for their core apd eouriesy, and
to Mr J. B. Peace, MLAL fur the great trouble he has taken with
Lhe numerous dingrams,

H. I B

3 Bepdeneher 1822

To the present WNepring arve sulded, at the end of the Volume,
various remarks wid examples ;. these are referped Lo in the test
II“F the abbreviation [Add.]l To many friomds who have male
suggestions §ofter nmy bt thanks

. ¥ B

24 Sunmary 1060



