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PREFACE

L thiz period of education when every study is measured
by its voeational value, one must be wise indeed not to be
misled into the belief that geometry iz of value in the
business or industry or profession in which one shsll enpage,
only when its study is interspersed with every conceivable
application. ¥et the supreme wvalue of demonstrative
geometry to a boy or girl or to an older person, consists
not in the various ways in which it msy be applied, but
in the fact that ite study, when uninterrupted by extraneous
mautenial, gives the ability to think clearly and logically.

The development of resson through the usc of the
mind ip reasoning, and the mind’s inherent pelf-metivity,
are therefore two of the unchallenged facta which underly
the subjeet-matter and method of this book. The knowledge
and acceptance of these principles are as general as is their
disregard, With hardly an oxception demonstrative geom-
etries from Euelid to the present, in method of presentation
aro essentially Euclidean. Theorem, figure, hypothesis,
eonclusion, and “ Q. E. D", sueceed each other in undevi-
ating order. The resultzs of the use of this method are
inevitable. Students opaturally mathematical acquire a
formal knowledge of geometry and a restricted develop-
ment of reason; others develop memory of demonstrations,
only,
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Counteractive devises, such as inventive and mental
geometry, and the requirement of many originals, although
in general use, have not materially affectod these results,
In the study of the great body of theorems—drawn figures,
stated hypotheses and conelusions, and printed demon-
strations, make thought, origination, creation, and reason,
unnecessary for all, impossible for many. To the large
majority, knowledge of geometry hns meant 5
than a repetition of the words of another, and the Possesgion,
of thought through thinking has been exceptional. The
rolation of the unknown to the known has not been recog-
niged, the aet of their relation having been performed by
snother. The increasing number of excreises, supplementary
theorems, and foreign matter in the later Eeumetries only
serve to emphasize the fact that cducators generally,
realize that miven figures and printed demonstrations gre
not suitable stimuli to renson, or factors in development,
hutmmmmmfmmmmﬁm_

In this text this contuct is effccted in a unique byt
strictly scientific munner which may pe most  readily
explained by reference to the first theorem, 1 the devel-
opment of that theorem, a student locates g point, drows
two lines in opposite directions from it, by a study of the
definitions discovers that he has drawn & struight angle,
by measurement wilh the protractor determines that it
equals 180° und with exactnese and in inevitable form
writes theorem 1 in answer to the question * Therefgre
what kind of angle equals how many degrees?*

A simple, natural process: construction, g name, inves-

tigation, generalization; a process which replaces the formg)
statement of unknown words illustrated by a picture and

ttle more




PREFACE v

to be written.  The conception thus formed and predicated,
the student visualizes in a fgure which to him is not definable
as “ Any combination of points, lines,” ete., but is his
lincar representation of the thing, or relation of things
specified in the theorem. Then follows an hypothesis, con-
elusion, and demonstration of the student’s mwn creafion.
From the first statement to the final word of ihe demon-
stration, mental action is vigorous and comprehensive,
limited only by the expressed conditions of the theorem
itzelf, the objective becoming existent only through the
ereative expression of the student.

The demonstrations of the truths of geometry arc not
forced upon the mind from without, as burdensome to the
memory and forcign fo the student’s normal, mental life,
but wre developed through individual, unrestricied, neces-
silated effort. They asre learned not by & study of key
demonstrations, but by demonstroling.

A wholesomeness of growth, s vigor and clearness of
thought, and s harmony of mental development unattain-
able by the old, objective methods, are lopieal and inevita-
ble. Geometry is originated sand understood, and other
subjects seem ensier and more interesting. Helf-realization
through self-expression is therefore more than an ideal; it is
a reality.

Attention is invited to the faet that only eommensurable
cases are demonstrated in the successive books of plane
geometry, the theory of limits with all incommensurables
being presented in the last book. By this smrangement
the theory and its application, for the first time become
intelligible and therefore worth while.

In a book without * pictures " it is nccessary to define
much more accurately than in one in which an incomplete
or faulty definition is supplemented by a graphical repre-
sentation. Every definition herein listed is strietly logical
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and therefore defines by genus and differentia, A large
number are original, as necessitated by the constructive
and developing method of presentation.

The results of the use of this method in the classes
under the immediate teaching or supervision of the author
ginee 1806, warrant the assurance that it will guide, stimulate,
and encourage the student; that it will inspire him with
an inereading interest and a love of knowledge, a con-
seiousness of mental growth and development, a sense
of the possession of geometrie truth as the fruit of one's
own creating thought, and with confidence in his ability
to think and reason for himsclf,

As in the previous volumes of the Constructive Text-
book, scknowledgment i due to my wife, Annie Griswold
Fordyce Marsh, for continued 2id and counsel in the prep-
arution of this text.

Hopace WitMes Magsa.
Broortry, New YoRE,
Japuary 4, 1914,




INTRODUCTION

1. Meaning of Geomeiry. The science whose essential
elements are presented in this book, i5 demonstrative or
Euelidian geometry, so named from Euelid, a Greek math-
ematician, first professor of mathematics at the University
of Alexandris, who compiled the first treatise on geomcetry
about 300 B. C.

The name geometry, meaning ° earth-messure,” was
applied by the Greek acholars to the scienec as used by the
Egyptians in the measurement of land wnd by the Greeks
themeelves in the messurement of a meridian of the earih.

2. Divisions of the Subject. Geometry iz the scicnce
of space or of relations in space. It is divided into two
parts, plane and solid.

Plane geometry troats of relstions involving only one
or two dimensions, ss the line, triangle, parallelogram,
efe.

Solild Geometry treats of relations involving three
dimensions as the cube, prism, cone, ete.

Both plane and solid geometry are subdivided into
chapters called books, according to the Greek custom.
The division into books wvaries with different authors,
being determined either by the order of topics in previously

vid



