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An important new perspective on AFFINE AND PROJECTIVEGEOMETRY This innovative book treats
math majors and math education studentsto a fresh look at affine and projective geometry from
algebraic,synthetic, and lattice theoretic points of view. Affine and Projective Geometry comes complete
with ninetyillustrations, and numerous examples and exercises, coveringmaterial for two semesters of
upper-level undergraduatemathematics. The first part of the book deals with the correlationbetween
synthetic geometry and linear algebra. In the second part,geometry is used to introduce lattice theory,
and the bookculminates with the fundamental theorem of projectivegeometry. While emphasizing affine
geometry and its basis in Euclideanconcepts, the book: * Builds an appreciation of the geometric nature
of linear algebra * Expands students' understanding of abstract algebra with itsnontraditional,
geometry-driven approach * Demonstrates how one branch of mathematics can be used to
provetheorems in another * Provides opportunities for further investigation of mathematicsby various
means, including historical references at the ends ofchapters Throughout, the text explores geometry's
correlation to algebra inways that are meant to foster inquiry and develop mathematicalinsights
whether or not one has a background in algebra. Theinsight offered is particularly important for
prospective secondaryteachers who must major in the subject they teach to fulfill thelicensing
requirements of many states. Affine and ProjectiveGeometry's broad scope and its communicative tone
make it an idealchoice for all students and professionals who would like to furthertheir understanding of
things mathematical.
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This classic text explores the geometry of the triangle and the circle, concentrating on extensions of
Euclidean theory, and examining in detail many relatively recent theorems. 1929 edition.
The first geometrical properties of a projective nature were discovered in the third century by Pappus of
Alexandria. Filippo Brunelleschi (1404-1472) started investigating the geometry of perspective in 1425.
Johannes Kepler (1571-1630) and Gerard Desargues (1591-1661) independently developed the pivotal
concept of the "point at infinity." Desargues developed an alternative way of constructing perspective
drawings by generalizing the use of vanishing points to include the case when these are infinitely far
away. He made Euclidean geometry, where parallel lines are truly parallel, into a special case of an allencompassing geometric system. Desargues's study on conic sections drew the attention of 16-years old
Blaise Pascal and helped him formulate Pascal's theorem. The works of Gaspard Monge at the end of
18th and beginning of 19th century were important for the subsequent development of projective
geometry. The work of Desargues was ignored until Michel Chasles chanced upon a handwritten copy
in 1845. Meanwhile, Jean-Victor Poncelet had published the foundational treatise on projective
geometry in 1822. Poncelet separated the projective properties of objects in individual class and
establishing a relationship between metric and projective properties. The non-Euclidean geometries
discovered shortly thereafter were eventually demonstrated to have models, such as the Klein model of
hyperbolic space, relating to projective geometry.
An ideal text for undergraduate courses, this volume takes an axiomatic approach that covers relations
between the basic theorems, conics, coordinate systems and linear transformations, quadric surfaces,
and the Jordan canonical form. 1962 edition.
An Introduction to the Modern Geometry of the Triangle and the Circle
An Introduction to Linear Algebra and Tensors
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Geometry and Symmetry
Introduction to Projective Geometry
Projective Differential Geometry Old and New

Concise text covers basics of solid analytic geometry and provides
ample material for a one-semester course. Additional chapters on
spherical coordinates and projective geometry suitable for longer
courses or supplementary study. 1949 edition.
Ideas of projective geometry keep reappearing in seemingly unrelated
fields of mathematics. The authors' main goal in this 2005 book is to
emphasize connections between classical projective differential
geometry and contemporary mathematics and mathematical physics.
They also give results and proofs of classic theorems. Exercises play a
prominent role: historical and cultural comments set the basic notions
in a broader context. The book opens by discussing the Schwarzian
derivative and its connection to the Virasoro algebra. One-dimensional
projective differential geometry features strongly. Related topics
include differential operators, the cohomology of the group of
diffeomorphisms of the circle, and the classical four-vertex theorem.
The classical theory of projective hypersurfaces is surveyed and
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related to some very recent results and conjectures. A final chapter
considers various versions of multi-dimensional Schwarzian
derivative. In sum, here is a rapid route for graduate students and
researchers to the frontiers of current research in this evergreen
subject.
This undergraduate text develops the geometry of plane and space,
leading up to conics and quadrics, within the context of metrical,
affine, and projective transformations. 1953 edition.
Whicher explores the concepts of polarity and movement in modern
projective geometry as a discipline of thought that transcends the
limited and rigid space and forms of Euclid, and the corresponding
material forces conceived in classical mechanics. Rudolf Steiner
underlined the importance of projective geometry as "a method of
training the imaginative faculties of thinking, so that they become an
instrument of cognition no less conscious and exact than
mathematical reasoning." This seminal approach allows for precise
scientific understanding of the concept of creative fields of formative
(etheric) forces at work in nature--in plants, animals and in the human
being.
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Foundations of Projective Geometry
Lectures on Analytic and Projective Geometry
Introduction to the Geometry of N Dimensions
Affine and Projective Geometry
Presented as an engaging discourse, this textbook invites readers to delve into the historical origins
and uses of geometry. The narrative traces the influence of Euclid’s system of geometry, as
developed in his classic text The Elements, through the Arabic period, the modern era in the West,
and up to twentieth century mathematics. Axioms and proof methods used by mathematicians from
those periods are explored alongside the problems in Euclidean geometry that lead to their work.
Students cultivate skills applicable to much of modern mathematics through sections that integrate
concepts like projective and hyperbolic geometry with representative proof-based exercises. For its
sophisticated account of ancient to modern geometries, this text assumes only a year of college
mathematics as it builds towards its conclusion with algebraic curves and quaternions. Euclid’s
work has affected geometry for thousands of years, so this text has something to offer to anyone who
wants to broaden their appreciation for the field.
Introduction to Projective GeometryCourier Corporation
Excellent text covers vector fields, plane homology and the Jordan Curve Theorem, surfaces,
homology of complexes, more. Problems and exercises. Some knowledge of differential equations
and multivariate calculus required.Bibliography. 1979 edition.
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Elegant exposition of postulation geometry of planes offers rigorous, lucid treatment of coordination
of affine and projective planes, set theory, propositional calculus, affine planes with Desargues and
Pappus properties, more. 1961 edition.
Excursions in Geometry
Geometry
Creative Polarities in Space and Time
Geometry of Complex Numbers
Elements of Projective Geometry

Classic exploration of topics of perennial interest to geometers: fundamental
ideas of incidence, parallelism, perpendicularity, angles between linear spaces,
polytopes. Examines analytical geometry from projective and analytic points of
view. 1929 edition.
Explains geometric theories and shows many examples.
Very roughly speaking, representation theory studies symmetry in linear spaces.
It is a beautiful mathematical subject which has many applications, ranging from
number theory and combinatorics to geometry, probability theory, quantum
mechanics, and quantum field theory. The goal of this book is to give a
̀̀holistic'' introduction to representation theory, presenting it as a unified
subject which studies representations of associative algebras and treating the
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representation theories of groups, Lie algebras, and quivers as special cases.
Using this approach, the book covers a number of standard topics in the
representation theories of these structures. Theoretical material in the book is
supplemented by many problems and exercises which touch upon a lot of
additional topics; the more difficult exercises are provided with hints. The book
is designed as a textbook for advanced undergraduate and beginning graduate
students. It should be accessible to students with a strong background in linear
algebra and a basic knowledge of abstract algebra.
This introductory volume offers strong reinforcement for its teachings, with
detailed examples and numerous theorems, proofs, and exercises, plus complete
answers to all odd-numbered end-of-chapter problems. 1970 edition.
Introduction to Algebraic Geometry
with Configuration Theorems and Equivalent and Equidecomposable Figures
Linear Geometry
Hyperbolic Functions
An introduction
Geometry, this very ancient field of study of mathematics, frequently remains too
little familiar to students. Michle Audin, professor at the University of Strasbourg,
has written a book allowing them to remedy this situation and, starting from
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linear algebra, extend their knowledge of affine, Euclidean and projective
geometry, conic sections and quadrics, curves and surfaces. It includes many
nice theorems like the nine-point circle, Feuerbach's theorem, and so on.
Everything is presented clearly and rigourously. Each property is proved,
examples and exercises illustrate the course content perfectly. Precise hints for
most of the exercises are provided at the end of the book. This very
comprehensive text is addressed to students at upper undergraduate and
Master's level to discover geometry and deepen their knowledge and
understanding.
Introduction to vector algebra in the plane; circles and coaxial systems;
mappings of the Euclidean plane; similitudes, isometries, Moebius
transformations, much more. Includes over 500 exercises.
Geared toward upper-level undergraduates and graduate students, this text
establishes that projective geometry and linear algebra are essentially identical.
The supporting evidence consists of theorems offering an algebraic
demonstration of certain geometric concepts. 1952 edition.
In Euclidean geometry, constructions are made with ruler and compass.
Projective geometry is simpler: its constructions require only a ruler. In
projective geometry one never measures anything, instead, one relates one set of
points to another by a projectivity. The first two chapters of this book introduce
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the important concepts of the subject and provide the logical foundations. The
third and fourth chapters introduce the famous theorems of Desargues and
Pappus. Chapters 5 and 6 make use of projectivities on a line and plane,
respectively. The next three chapters develop a self-contained account of von
Staudt's approach to the theory of conics. The modern approach used in that
development is exploited in Chapter 10, which deals with the simplest finite
geometry that is rich enough to illustrate all the theorems nontrivially. The
concluding chapters show the connections among projective, Euclidean, and
analytic geometry.
From the Schwarzian Derivative to the Cohomology of Diffeomorphism Groups
Projective Geometry
An Introduction to Projective Geometry
Geometry with an Introduction to Cosmic Topology
Euclidean, Hyperbolic, and Projective Geometries
Most linear algebra texts neglect geometry in general and linear geometry in particular.
This text for advanced undergraduates and graduate students stresses the relationship
between algebra and linear geometry. It begins by using the complex number plane as
an introduction to a variety of transformations and their groups in the Euclidean plane,
explaining algebraic concepts as they arise. A brief account of Poincaré's model of the
hyperbolic plane and its transformation group follow. Succeeding chapters contain a
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systematic treatment of affine, Euclidean, and projective spaces over fields that
emphasizes transformations and their groups, along with an outline of results involving
other geometries. An examination of the foundations of geometry starts from
rudimentary projective incidence planes, then gradually adjoins axioms and develops
various non-Desarguesian, Desarguesian, and Pappian planes, their corresponding
algebraic structures, and their collineation groups. The axioms of order, continuity, and
congruence make their appearance and lead to Euclidean and non-Euclidean planes.
Lists of books for suggested further reading follow the third and fourth chapters, and the
Appendix provides lists of notations, axioms, and transformation groups.
DIVIntroduction to the geometry of euclidean, affine and projective spaces with special
emphasis on the important groups of symmetries of these spaces. Many exercises,
extensive bibliography. Advanced undergraduate level. /div
This lively, stimulating account of non-Euclidean geometry by a noted mathematician
covers matrices, determinants, group theory, and many other related topics, with an
emphasis on the subject's novel, striking aspects. 1955 edition.
Highlighted by numerous examples, this book explores methods of the projective
geometry of the plane. Examines the conic, the general equation of the 2nd degree,
and the relationship between Euclidean and projective geometry. 1960 edition.
Classical Geometry
Foundations of Geometry
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A Modern View of Geometry
Prelude to Mathematics
Lectures in Projective Geometry

This lucid and accessible text provides an introductory guide to projective geometry,
an area of mathematics concerned with the properties and invariants of geometric
figures under projection. Including numerous worked examples and exercises
throughout, the book covers axiomatic geometry, field planes and PG(r, F),
coordinatising a projective plane, non-Desarguesian planes, conics and quadrics in
PG(3, F). Assuming familiarity with linear algebra, elementary group theory, partial
differentiation and finite fields, as well as some elementary coordinate geometry,
this text is ideal for 3rd and 4th year mathematics undergraduates.
This book is unique in that it looks at geometry from 4 different viewpoints - Euclidstyle axioms, linear algebra, projective geometry, and groups and their invariants
Approach makes the subject accessible to readers of all mathematical tastes, from
the visual to the algebraic Abundantly supplemented with figures and exercises
Rapid, concise, self-contained introduction assumes only familiarity with elementary
algebra. Subjects include algebraic varieties; products, projections, and
correspondences; normal varieties; differential forms; theory of simple points;
algebraic groups; more. 1958 edition.
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Eminently readable, completely elementary treatment begins with linear spaces and
ends with analytic geometry, covering multilinear forms, tensors, linear
transformation, and more. 250 problems, most with hints and answers. 1972 edition.
Vector Geometry
Introduction to Representation Theory
A New Look at Geometry
College Geometry
Advanced Euclidean Geometry
The standard university-level text for decades, this volume offers exercises in construction
problems, harmonic division, circle and triangle geometry, and other areas. 1952 edition,
revised and enlarged by the author.
Richly detailed survey of the evolution of geometrical ideas and development of concepts of
modern geometry: projective, Euclidean, and non-Euclidean geometry; role of geometry in
Newtonian physics, calculus, relativity. Over 100 exercises with answers. 1966 edition.
The content of Geometry with an Introduction to Cosmic Topology is motivated by questions
that have ignited the imagination of stargazers since antiquity. What is the shape of the
universe? Does the universe have and edge? Is it infinitely big? Dr. Hitchman aims to clarify
this fascinating area of mathematics. This non-Euclidean geometry text is organized intothree
natural parts. Chapter 1 provides an overview including a brief history of Geometry, Surfaces,
and reasons to study Non-Euclidean Geometry. Chapters 2-7 contain the core mathematical
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content of the text, following the ErlangenProgram, which develops geometry in terms of a
space and a group of transformations on that space. Finally chapters 1 and 8 introduce
(chapter 1) and explore (chapter 8) the topic of cosmic topology through the geometry learned
in the preceding chapters.
A straightedge, compass, and a little thought are all that's needed to discover the intellectual
excitement of geometry. Harmonic division and Apollonian circles, inversive geometry, hexlet,
Golden Section, more. 132 illustrations.
Second Edition
Geometry Through History
Matrices and Linear Transformations
Linear Algebra and Projective Geometry
A Combinatorial Introduction to Topology

Text for both beginning and advanced undergraduate and
graduate students covers finite planes, field planes,
coordinates in an arbitrary plane, central collineations and the
little Desargues' property, the fundamental theorem, and nonDesarguesian planes. 1968 edition.
Undergraduate-level introduction to linear algebra and matrix
theory. Explores matrices and linear systems, vector spaces,
determinants, spectral decomposition, Jordan canonical form,
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much more. Over 375 problems. Selected answers. 1972
edition.
Features the classical themes of geometry with plentiful
applications in mathematics, education, engineering, and
science Accessible and reader-friendly, Classical Geometry:
Euclidean, Transformational, Inversive, and Projective
introduces readers to a valuable discipline that is crucial to
understanding bothspatial relationships and logical reasoning.
Focusing on the development of geometric intuitionwhile
avoiding the axiomatic method, a problem solving approach is
encouraged throughout. The book is strategically divided into
three sections: Part One focuses on Euclidean geometry, which
provides the foundation for the rest of the material covered
throughout; Part Two discusses Euclidean transformations of
the plane, as well as groups and their use in studying
transformations; and Part Three covers inversive and
projective geometry as natural extensions of Euclidean
geometry. In addition to featuring real-world applications
throughout, Classical Geometry: Euclidean, Transformational,
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Inversive, and Projective includes: Multiple entertaining and
elegant geometry problems at the end of each section for
every level of study Fully worked examples with exercises to
facilitate comprehension and retention Unique topical
coverage, such as the theorems of Ceva and Menalaus and
their applications An approach that prepares readers for the
art of logical reasoning, modeling, and proofs The book is an
excellent textbook for courses in introductory geometry,
elementary geometry, modern geometry, and history of
mathematics at the undergraduate level for mathematics
majors, as well as for engineering and secondary education
majors. The book is also ideal for anyone who would like to
learn the various applications of elementary geometry.
Illuminating, widely praised book on analytic geometry of
circles, the Moebius transformation, and 2-dimensional nonEuclidean geometries.
An Introduction to Finite Projective Planes
Solid Analytic Geometry
Euclidean, Transformational, Inversive, and Projective
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Geometry: A Comprehensive Course
The Four Pillars of Geometry
Concise undergraduate-level text by a prominent mathematician explores the
relationship between algebra and geometry. An elementary course in plane geometry is
the sole requirement. Includes answers to exercises. 1962 edition.
This single-volume compilation consists of Hyperbolic Functions, introducing the
hyperbolic sine, cosine, and tangent; Configuration Theorems, concerning collinear
points and concurrent lines; and Equivalent and Equidecomposable Figures, regarding
polyhedrons. 1963 edition.
Part One of this comprehensive treatment develops Euclidean and BolyaiLobachevskian geometry on the basis of a Hilbert system, and Part Two explores
projective geometry in much the same way. 1960 edition.
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