
Geometry for 
the Classroom 



Springer Science+Business Media, LLC 



C. Herbert Clemens Michael A. Clemens 

Geometry for 
the Classroom 

With 512 IIlustrations 

Springer 



C. Herbert Clemens 
Department of Mathematics 
University of Utah 
Salt Lake City, UT 84112 
USA 

Mathematics Subject Classification: 51-01 

Library of Congress Cataloging-in-Publication Data 
Clemens, C. Herbert (Charles Herbert), 1939-

Michael A. Clemens 
1610 South 1900 East 
Salt Lake City, UT 84108 
USA 

Geometry for the classroom / C. Herbert Clemens, Michael A. 
Clemens. 

p. cm. 
Includes bibliographical references and index. 
ISBN 978-0-387-97564-1 ISBN 978-1-4612-0961-4 (eBook) 
DOI 10.1007/978-1-4612-0961-4 

1. Geometry. 1. Clemens, Michael A. II. Title. 
QA453.C64 1991 
516-dc20 91-14915 

Printed on acid-Iree paper. 

© 1991 Springer Science+Business Media New York 
Originally published by Springer-Verlag New York, Inc. in 1991 
AII rights reserved. This work may not be translated or copied in whole or in part without the written 
permission 01 the publisher, Springer Science+Business Media, LLC 
except lor brief excerpts in connection with reviews or scholarly analysis. Use in connection 
with any lorm 01 inlormation and retrieval, electronic adaptation, computer software, or by similar or 
dissimilar methodology now known or herealter developed is forbidden. 
The use 01 general descriptive names, trade names, trademarks, etc., in this publication, even il the 
lormer are not especially identilied, is not to be taken as a sign that such names, as understood by the 
Trade Marks and Merchandise Marks Act, may accordingly be used Ireely by anyone. 

Camera-ready copy provided by the authors. 

9 B 7 6 5 4 (Corrected fourth printing, 1997) 

ISBN 978-0-387-97564-1 



Using this Book 
This book is designed to give a broad preparation in elementary 

geometry, as well as closely related topics of a slightly more advanced 
nature. It is appropriate for use by high school students or as a text for 
pre service or in-service teachers of elementary geometry. The style of 
presentation and the modular format are designed to incorporate a flexible 
methodology for the teaching of geometry, one that can be adapted to 
different classroom settings. The basic strategy is to develop the few 
fundamental concepts of elementary geometry, first in intuitive form, and 
then more rigorously. The rest of the material is then built up out of 
these concepts through a combination of exposition and "guided discovery" 
in the problem sections. 

The Intuition section of the book has individual sections labeled 
with "I." The intention here is to develop geometric intuition in order to 
be ~ble to understand interesting, and perhaps rather complicated, 
geometric results as quickly as possible. The development is logical, but 
not axiomatic. We use information from arithmetic, algebra, and everyday 
spatial experiences without making a particular point of making these into 
axioms. For example, the notion of "rigid motion," that is, moving a 
figure around, without stretching, bending, or breaking it, is implicitly 
used throughout. 

The Construction section (HC" pages) introduces recipes for all of 
the standard ruler-and-compass constructions. It is written in a manner 
interdependent with the Intuition section, that is, later Construction 
pages use earlier Intuition pages, and vice versa. 

The Proof section ("P" pages) is rigorous and axiomatic, and 
concentrates on the properties of rigid motion. This reflects the point of 
view of modern geometry, that a geometry is a set, and a distinguished 
collection of self-transformations of that set. 

Finally, there is a Computer Programs section ("CP" pages). This is 
included to introduce readers to the various geometric figures, 
constructions, and rigid motions that can be explored using the language 
LOGO. 

Exercises are included with most sections, and are denoted with an 
"e." For example, the exercises for section I3 are given in I3e. 
Exercises include some concepts necessary for later parts of the book. So, 
for a complete understanding of what follows, all exercises should be done 
by the reader, with answers recorded in the space provided. For many 
routine numerical exercises, only one prototypical exercise is given. This 
exercise is intended as a paradigm -- in the high school classroom setting, 
the teacher may wish to develop a series of similar excercises as necessary 
to achieve student mastery. Alternatively, excercises may be taken from 
other texts or from companion materials developed for use with this book. 

A basic year-long high school geometry course could consist in the 
Intuition and Construction sections, perhaps eliminating some of the more 
elaborate Intuition pages dealing with non-planar geometry. A more 
complete course, which comes to grips with the notion of rigorous 
mathematical proofs, would include the Proof pages. The Computer Program 
pages should be included as much as technological capabilities and student 
interest allow. 

To use Geometry for the Classroom, readers will need a good compass, 
a good straightedge, and several pieces of tracing paper, as well as the 
appropriate pages of this book. In the classroom setting, students should 
enter their answers in pencil so that they can be corrected in class before 
final inked versions are written. These answers will then be permanently 
incorporated into the reader's version of the book. 
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