GEOMETRY

Axiomatic Developments with Problem Solving

Earl Perry

Wast Georgia Collaga
Carroliton, Georgia

Marcel Dekkear, Inc. New York = Basel * Hong Kong



CONTENTS

Preface
PART I: An Introduction to Axiomatic Systems

1 Logieal Systems and Basie Laws of Reasoning

1.1 Introduction

1.2 The Elements of a Logical System
1.3 Indugtive ancd Deductive Reasoning
1.4  Logic and Arguements

1.5  Basic Forms of Lagie

1.6 Basic Argument Fatterms
Supplementary Topics

Constractions

Probdems

Tranaformation Geametry

A Simple Logical System—aA Finite Geometry
2.1  Imtroduction

2.2  The Initial Undefinesd Terms and Axioms of the System

2.3  Some Theorems al the Syatem

2.4  AFifth Asdom and Some More Theorems
2.5 A Final Axdom and Some More Theorems
Supplementary Toples

Constructions

Probbems

Transformation Ceometry

Froperties of an Axlomatic System
41 Introduction

4.2  Consdstency of a System

3.3 Independence of Axtoms

A4 Completeness of o System
Supplermeriary Topics

Construction

Problems

Transformation Geometry

4 The Foundations of Flane Geometry

4.1  Introduction
4.2 Existence and Incidence

PART II: An Axfomatic Develop t of El tary Geometry

CONTENTS



4.3 Between—An Order Relation T8

4.4 Halflines:; Partition and Separation 82
4.5 Sepments; An Additonal Axiom BB
4.6 Halfplanes 89
4.7 Some Additlonal Theorems Concerning
Existenice and [neidence ag
4.8  Convexity B3
Supplementory Topies
Constractions a8
Profolems a5
Translormation Geometry a6
5 Triangles and Angles—Interiors and Exterlors 102
6.1  Imtroduction Lok
5.2 ‘Triangles—Interiors and Exteriors 1oz
5.3  Angles—Intertors and Exteriors 107
5.4 Betweenness for Halllines 113
Supplementarny Tapics
Constructions 115
Problems 116
Transformation Geamsetry 117
& Congruences and Comparisons 124
6.1 Introduction 124
6.2 Segment Congruences 124
6.3 Angle and Triangle Congruences 126
6.4 Comparison of Segments 135
6.5 Comparison of Angles 138
8.8 Some Additional Theorems Conceming
Angle Congruences and Comparisons 135
Bupplernertan Toples
Constructions 148
Problems 149
Transformation Geametry 1449
7 Parallel and Perpendicular Lines; Additional Toples
Concerning Angles, Triangles, and Segments 158
7.1 Introduction 158
7.2  Purallel Lines 155
7.3 Interlor Angles, Exterior Angles, Mudpolnts, and Biseclors 163
7.4 Perpendicular Lines 169
7.5 Some Additional Theorems Concerning Anglles,
Triangles, and Segmernts 173
Supplementany Topics
Constructions 175

il DONTENTS



Problems 176

Transformaton Ceometry 178
8 The Foundations of Space Geometry 181
8.1 Introduction 181
82 Existence and Incidence 181
83 Halfspaces: Partition: Separation; Convexdty 184
B4 Some Additonal Theorems Concerning
Extstence and Incidence 186
Supplementary Toples
Constructions 186
Problems 187
Transformation Geometry 188
PART III: Some Toplcs In Euclidean and
Non-Euclidean Plane Geometry 186
9 Some Euclidean Geometry of Triangles and Cireles 188
2.1 Introduction 1896
9.2 Some Theorems Concerning Concurrences In Triangles 1896
9.3 The Theorems of Ceva and Menelaus 203
9.4 The Simson Line, the Nine-Foine Circle,
aand the Euler Line 215
Supplemeiany Topcs
Conatructions 224
10 Cross Ratio and Harmonle Sets 226
101 Introduction 26
10.2 Cross Ratlos of Polnts and Lines 2926
10.3 Haermonic Sets of Points and Lines 234
10.4 Applications of Harmonic Sels 237
Supplementary Topics
Constructions 245
11 Some Toplcs from Hyperbolic Geometry 247
11.1 Introduction 247
11.2 Parallels 248
11.3 Trilaterals 277
11.4 Quadrilaterals b= 7]
AFPENDICES 313
Appendir 1: Axioms and Theorems of Part 1T 314
Appendix J: Some Plane Geometric Constructions 323

CONTENTS i



Appendix 3: Some Euclidean Theorems
Appendix 4: Some Fundamental Locus Theorems
Appendix 5: Some Area and Perimeter Formulas
Bibliography

Index



	53834 0
	53834 1
	53834 2 dx
	53834 2
	53834 3

