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Dan Pedoe Geometry
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 all-encompassing 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.
This is a challenging problem-solving book in Euclidean geometry, assuming nothing of the
reader other than a good deal of courage. Topics covered included cyclic quadrilaterals, power
of a point, homothety, triangle centers; along the way the reader will meet such classical gems
as the nine-point circle, the Simson line, the symmedian and the mixtilinear incircle, as well as
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the theorems of Euler, Ceva, Menelaus, and Pascal. Another part is dedicated to the use of
complex numbers and barycentric coordinates, granting the reader both a traditional and
computational viewpoint of the material. The final part consists of some more advanced topics,
such as inversion in the plane, the cross ratio and projective transformations, and the theory of
the complete quadrilateral. The exposition is friendly and relaxed, and accompanied by over
300 beautifully drawn figures. The emphasis of this book is placed squarely on the problems.
Each chapter contains carefully chosen worked examples, which explain not only the solutions
to the problems but also describe in close detail how one would invent the solution to begin
with. The text contains a selection of 300 practice problems of varying difficulty from contests
around the world, with extensive hints and selected solutions. This book is especially suitable
for students preparing for national or international mathematical olympiads or for teachers
looking for a text for an honor class.
Absorbing essays demonstrate the charms of mathematics. Stimulating and thought-provoking
treatment of geometry's crucial role in a wide range of mathematical applications, for students
and mathematicians.
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.
Among the many beautiful and nontrivial theorems in geometry found in Geometry Revisited
are the theorems of Ceva, Menelaus, Pappus, Desargues, Pascal, and Brianchon. A nice proof
is given of Morley's remarkable theorem on angle trisectors. The transformational point of view
is emphasized: reflections, rotations, translations, similarities, inversions, and affine and
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projective transformations. Many fascinating properties of circles, triangles, quadrilaterals, and
conics are developed.
Aimed at "the mathematically traumatized," this text offers nontechnical coverage of graph
theory, with exercises. Discusses planar graphs, Euler's formula, Platonic graphs, coloring, the
genus of a graph, Euler walks, Hamilton walks, more. 1976 edition.
This richly illustrated and clearly written undergraduate textbook captures the excitement and
beauty of geometry. The approach is that of Klein in his Erlangen programme: a geometry is a
space together with a set of transformations of the space. The authors explore various
geometries: affine, projective, inversive, hyperbolic and elliptic. In each case they carefully
explain the key results and discuss the relationships between the geometries. New features in
this second edition include concise end-of-chapter summaries to aid student revision, a list of
further reading and a list of special symbols. The authors have also revised many of the end-ofchapter exercises to make them more challenging and to include some interesting new results.
Full solutions to the 200 problems are included in the text, while complete solutions to all of the
end-of-chapter exercises are available in a new Instructors' Manual, which can be downloaded
from www.cambridge.org/9781107647831.
College Geometry is divided into two parts. Part I is a sequel to basic high school geometry
and introduces the reader to some of the important modern extensions of elementary
geometry- extension that have largely entered into the mainstream of mathematics. Part II
treats notions of geometric structure that arose with the non-Euclidean revolution in the first
half of the nineteenth century.

This revised edition of a mathematical classic originally published in 1957 will bring to a
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new generation of students the enjoyment of investigating that simplest of mathematical
figures, the circle. The author has supplemented this new edition with a special chapter
designed to introduce readers to the vocabulary of circle concepts with which the
readers of two generations ago were familiar. Readers of Circles need only be armed
with paper, pencil, compass, and straight edge to find great pleasure in following the
constructions and theorems. Those who think that geometry using Euclidean tools died
out with the ancient Greeks will be pleasantly surprised to learn many interesting results
which were only discovered in modern times. Novices and experts alike will find much
to enlighten them in chapters dealing with the representation of a circle by a point in
three-space, a model for non-Euclidean geometry, and the isoperimetric property of the
circle.
Geometry: A Comprehensive CourseCourier Corporation
A selection from the hundreds of problems in Euclidean geometry displayed on
devotional mathematical tablets (Sangaku) which were hung under the roofs of shrines
or temples in Japan during two centuries of schism from the west, with solutions and
answers.
Geometry with Trigonometry Second Edition is a second course in plane Euclidean
geometry, second in the sense that many of its basic concepts will have been dealt with
at school, less precisely. It gets underway with a large section of pure geometry in
Chapters 2 to 5 inclusive, in which many familiar results are efficiently proved, although
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the logical frame work is not traditional. In Chapter 6 there is a convenient introduction
of coordinate geometry in which the only use of angles is to handle the perpendicularity
or parallelism of lines. Cartesian equations and parametric equations of a line are
developed and there are several applications. In Chapter 7 basic properties of circles
are developed, the mid-line of an angle-support, and sensed distances. In the short
Chaper 8 there is a treatment of translations, axial symmetries and more generally
isometries. In Chapter 9 trigonometry is dealt with in an original way which e.g. allows
concepts such as clockwise and anticlockwise to be handled in a way which is not
purely visual. By the stage of Chapter 9 we have a context in which calculus can be
developed. In Chapter 10 the use of complex numbers as coordinates is introduced and
the great conveniences this notation allows are systematically exploited. Many and
varied topics are dealt with , including sensed angles, sensed area of a triangle, angles
between lines as opposed to angles between co-initial half-lines (duo-angles). In
Chapter 11 various convenient methods of proving geometrical results are established,
position vectors, areal coordinates, an original concept mobile coordinates. In Chapter
12 trigonometric functions in the context of calculus are treated. New to this edition: The
second edition has been comprehensively revised over three years Errors have been
corrected and some proofs marginally improved The substantial difference is that
Chapter 11 has been significantly extended, particularly the role of mobile coordinates,
and a more thorough account of the material is given Provides a modern and coherent
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exposition of geometry with trigonometry for many audiences across mathematics
Provides many geometric diagrams for a clear understanding of the text and includes
problem exercises for many chapters Generalizations of this material, such as to solid
euclidean geometry and conic sections, when combined with calculus, would lead to
applications in science, engineering, and elsewhere
Using examples from everyday life, this text studies ellipses, parabolas, and
hyperbolas. Explores their ancient origins and describes the reflective properties and
roles of curves in design applications. 1993 edition. Includes 98 figures.
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.
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 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 selfcontained 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
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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.
Demonstrates relationships between different types of geometry. Provides excellent
overview of the foundations and historical evolution of geometrical concepts. Exercises
(no solutions). Includes 98 illustrations.
The first application of modern algebraic techniques to a comprehensive selection of classical
geometric problems. Written with spirit and originality, this is a valuable book for anyone
interested in the subject from other than the purely algebraic point of view. Originally published
in 1953. The Princeton Legacy Library uses the latest print-on-demand technology to again
make available previously out-of-print books from the distinguished backlist of Princeton
University Press. These editions preserve the original texts of these important books while
presenting them in durable paperback and hardcover editions. The goal of the Princeton
Legacy Library is to vastly increase access to the rich scholarly heritage found in the
thousands of books published by Princeton University Press since its founding in 1905.
Illuminating, widely praised book on analytic geometry of circles, the Moebius transformation,
and 2-dimensional non-Euclidean geometries.
This lighthearted work uses a variety of practical applications and puzzles to take a look at
today's mathematical trends. In nine chapters, Professor Pedoe covers mathematical games,
chance and choice, automatic thinking, and more.
This book is unique in that it looks at geometry from 4 different viewpoints - Euclid-style
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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
This introduction to algebraic geometry makes particular reference to the operation of
inversion. Topics include Euclidean group; inversion; quadratics; finite inversive groups;
parabolic, hyperbolic, and elliptic geometries; differential geometry; and more. 1933 edition.
As an introduction to fundamental geometric concepts and tools needed for solving problems
of a geometric nature using a computer, this book fills the gap between standard geometry
books, which are primarily theoretical, and applied books on computer graphics, computer
vision, or robotics that do not cover the underlying geometric concepts in detail. Gallier offers
an introduction to affine, projective, computational, and Euclidean geometry, basics of
differential geometry and Lie groups, and explores many of the practical applications of
geometry. Some of these include computer vision, efficient communication, error correcting
codes, cryptography, motion interpolation, and robot kinematics. This comprehensive text
covers most of the geometric background needed for conducting research in computer
graphics, geometric modeling, computer vision, and robotics and as such will be of interest to a
wide audience including computer scientists, mathematicians, and engineers.
College-level text for elementary courses covers the fifth postulate, hyperbolic plane geometry
and trigonometry, and elliptic plane geometry and trigonometry. Appendixes offer background
on Euclidean geometry. Numerous exercises. 1945 edition.
Rapid, concise, self-contained introduction assumes only familiarity with elementary algebra.
Subjects include algebraic varieties; products, projections, and correspondences; normal
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varieties; differential forms; theory of simple points; algebraic groups; more. 1958 edition.

Since precious few architectural drawings and no theoretical treatises on architecture
remain from the premodern Islamic world, the Timurid pattern scroll in the collection of
the Topkapi Palace Museum Library is an exceedingly rich and valuable source of
information. In the course of her in-depth analysis of this scroll dating from the late
fifteenth or early sixteenth century, Gülru Necipo?lu throws new light on the
conceptualization, recording, and transmission of architectural design in the Islamic
world between the tenth and sixteenth centuries. Her text has particularly far-reaching
implications for recent discussions on vision, subjectivity, and the semiotics of abstract
representation. She also compares the Islamic understanding of geometry with that
found in medieval Western art, making this book particularly valuable for all historians
and critics of architecture. The scroll, with its 114 individual geometric patterns for wall
surfaces and vaulting, is reproduced entirely in color in this elegant, large-format
volume. An extensive catalogue includes illustrations showing the underlying
geometries (in the form of incised “dead” drawings) from which the individual patterns
are generated. An essay by Mohammad al-Asad discusses the geometry of the
muqarnas and demonstrates by means of CAD drawings how one of the scroll’s
patterns could be used co design a three-dimensional vault.
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,
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and the relationship between Euclidean and projective geometry. 1960 edition.
This is a work in the tradition of Euclidean synthetic geometry written by one of the 20th
century's great mathematicians. The text starts where Euclid starts, and covers all the
basics of plane Euclidean geometry.
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.
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.
This introduction to Euclidean geometry emphasizes transformations, particularly
isometries and similarities. Suitable for undergraduate courses, it includes numerous
examples, many with detailed answers. 1972 edition.
Between the seventeenth and nineteenth centuries Japan was totally isolated from the
West by imperial decree. During that time, a unique brand of homegrown mathematics
flourished, one that was completely uninfluenced by developments in Western
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mathematics. People from all walks of life--samurai, farmers, and merchants--inscribed
a wide variety of geometry problems on wooden tablets called sangaku and hung them
in Buddhist temples and Shinto shrines throughout Japan. Sacred Mathematics is the
first book published in the West to fully examine this tantalizing--and incredibly
beautiful--mathematical tradition. Fukagawa Hidetoshi and Tony Rothman present for
the first time in English excerpts from the travel diary of a nineteenth-century Japanese
mathematician, Yamaguchi Kanzan, who journeyed on foot throughout Japan to collect
temple geometry problems. The authors set this fascinating travel narrative--and almost
everything else that is known about temple geometry--within the broader cultural and
historical context of the period. They explain the sacred and devotional aspects of
sangaku, and reveal how Japanese folk mathematicians discovered many well-known
theorems independently of mathematicians in the West--and in some cases much
earlier. The book is generously illustrated with photographs of the tablets and stunning
artwork of the period. Then there are the geometry problems themselves, nearly two
hundred of them, fully illustrated and ranging from the utterly simple to the virtually
impossible. Solutions for most are provided. A unique book in every respect, Sacred
Mathematics demonstrates how mathematical thinking can vary by culture yet
transcend cultural and geographic boundaries.
DIVIntroduction to the geometry of euclidean, affine and projective spaces with special
emphasis on the important groups of symmetries of these spaces. Many exercises,
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extensive bibliography. Advanced undergraduate level. /div
Many of the earliest books, particularly those dating back to the 1900s and before, are
now extremely scarce and increasingly expensive. We are republishing these classic
works in affordable, high quality, modern editions, using the original text and artwork.
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.
Based on classical principles, this book is intended for a second course in Euclidean
geometry and can be used as a refresher. Each chapter covers a different aspect of
Euclidean geometry, lists relevant theorems and corollaries, and states and proves
many propositions. Includes more than 200 problems, hints, and solutions. 1968
edition.
This survey traces the effects of geometry on artistic achievement and clearly
discusses its importance to artists and scientists. It also surveys projective geometry,
mathematical curves, theories of perspective, architectural form, and concepts of
space.
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