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Several years ago our statistical friends and relations introduced us to the work of Amari and Barndorff-Nielsen on applications of
differential geometry to statistics. This book has arisen because we believe that there is a deep relationship between statistics and
differential geometry and moreoever that this relationship uses parts of differential geometry, particularly its 'higher-order' aspects
not readily accessible to a statistical audience from the existing literature. It is, in part, a long reply to the frequent requests we
have had for references on differential geometry! While we have not gone beyond the path-breaking work of Amari and Barndorff-
Nielsen in the realm of applications, our book gives some new explanations of their ideas from a first principles point of view as far
as geometry is concerned. In particular it seeks to explain why geometry should enter into parametric statistics, and how the
theory of asymptotic expansions involves a form of higher-order differential geometry. The first chapter of the book explores
exponential families as flat geometries. Indeed the whole notion of using log-likelihoods amounts to exploiting a particular form of
flat space known as an affine geometry, in which straight lines and planes make sense, but lengths and angles are absent. We
use these geometric ideas to introduce the notion of the second fundamental form of a family whose vanishing characterises
precisely the exponential families.

This book uses elementary versions of modern methods found in sophisticated mathematics to discuss portions of "advanced
calculus" in which the subtlety of the concepts and methods makes rigor difficult to attain at an elementary level.

An introductory textbook on the differential geometry of curves and surfaces in 3-dimensional Euclidean space, presented in its
simplest, most essential form. With problems and solutions. Includes 99 illustrations.

This book treats the fundamentals of differential geometry: manifolds, flows, Lie groups and their actions, invariant theory,
differential forms and de Rham cohomology, bundles and connections, Riemann manifolds, isometric actions, and symplectic and
Poisson geometry. The layout of the material stresses naturality and functoriality from the beginning and is as coordinate-free as
possible. Coordinate formulas are always derived as extra information. Some attractive unusual aspects of this book are as
follows: Initial submanifolds and the Frobenius theorem for distributions of nonconstant rank (the Stefan-Sussman theory) are
discussed. Lie groups and their actions are treated early on, including the slice theorem and invariant theory. De Rham
cohomology includes that of compact Lie groups, leading to the study of (nonabelian) extensions of Lie algebras and Lie groups.
The Frolicher-Nijenhuis bracket for tangent bundle valued differential forms is used to express any kind of curvature and second
Bianchi identity, even for fiber bundles (without structure groups). Riemann geometry starts with a careful treatment of connections
to geodesic structures to sprays to connectors and back to connections, going via the second and third tangent bundles. The
Jacobi flow on the second tangent bundle is a new aspect coming from this point of view. Symplectic and Poisson geometry
emphasizes group actions, momentum mappings, and reductions. This book gives the careful reader working knowledge in a wide

range of topics of modern coordinate-free differential geometry in not too many pages. A prerequisite for using this book is a good
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knowledge of undergraduate analysis and linear algebra.

This book offers an introduction to differential geometry for the non-specialist. It includes most of the required material from
multivariable calculus, linear algebra, and basic analysis. An intuitive approach and a minimum of prerequisites make it a valuable
companion for students of mathematics and physics. The main focus is on manifolds in Euclidean space and the metric properties
they inherit from it. Among the topics discussed are curvature and how it affects the shape of space, and the generalization of the
fundamental theorem of calculus known as Stokes' theorem.

An explanation of the mathematics needed as a foundation for a deep understanding of general relativity or quantum field theory.
Physics is naturally expressed in mathematical language. Students new to the subject must simultaneously learn an idiomatic
mathematical language and the content that is expressed in that language. It is as if they were asked to read Les Misérables while
struggling with French grammar. This book offers an innovative way to learn the differential geometry needed as a foundation for a
deep understanding of general relativity or quantum field theory as taught at the college level. The approach taken by the authors
(and used in their classes at MIT for many years) differs from the conventional one in several ways, including an emphasis on the
development of the covariant derivative and an avoidance of the use of traditional index notation for tensors in favor of a
semantically richer language of vector fields and differential forms. But the biggest single difference is the authors' integration of
computer programming into their explanations. By programming a computer to interpret a formula, the student soon learns
whether or not a formula is correct. Students are led to improve their program, and as a result improve their understanding.

This book contains the proceedings of the international conference in Differential Geometry which was held at the Instituto de
Matematica Pura e Aplicada, Brazil in August of 1988.

One of the most widely used texts in its field, this volume introduces the differential geometry of curves and surfaces in both local
and global aspects. The presentation departs from the traditional approach with its more extensive use of elementary linear
algebra and its emphasis on basic geometrical facts rather than machinery or random details. Many examples and exercises
enhance the clear, well-written exposition, along with hints and answers to some of the problems. The treatment begins with a
chapter on curves, followed by explorations of regular surfaces, the geometry of the Gauss map, the intrinsic geometry of
surfaces, and global differential geometry. Suitable for advanced undergraduates and graduate students of mathematics, this text's
prerequisites include an undergraduate course in linear algebra and some familiarity with the calculus of several variables. For this
second edition, the author has corrected, revised, and updated the entire volume.

This book provides an introduction to the differential geometry of curves and surfaces in three-dimensional Euclidean space and to
n-dimensional Riemannian geometry. Based on Kreyszig's earlier book Differential Geometry, it is presented in a simple and
understandable manner with many examples illustrating the ideas, methods, and results. Among the topics covered are vector and
tensor algebra, the theory of surfaces, the formulae of Weingarten and Gauss, geodesics, mappings of surfaces and their

applications, and global problems. A thorough investigation of Reimannian manifolds is made, including the theory of
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hypersurfaces. Interesting problems are provided and complete solutions are given at the end of the book together with a list of the
more important formulae. Elementary calculus is the sole prerequisite for the understanding of this detailed and complete study in
mathematics.

Differential geometry has a long, wonderful history it has found relevance in areas ranging from machinery design of the
classification of four-manifolds to the creation of theories of nature's fundamental forces to the study of DNA. This book studies the
differential geometry of surfaces with the goal of helping students make the transition from the compartmentalized courses in a
standard university curriculum to a type of mathematics that is a unified whole, it mixes geometry, calculus, linear algebra,
differential equations, complex variables, the calculus of variations, and notions from the sciences. Differential geometry is not just
for mathematics majors, it is also for students in engineering and the sciences. Into the mix of these ideas comes the opportunity
to visualize concepts through the use of computer algebra systems such as Maple. The book emphasizes that this visualization
goes hand-in-hand with the understanding of the mathematics behind the computer construction. Students will not only “see”
geodesics on surfaces, but they will also see the effect that an abstract result such as the Clairaut relation can have on geodesics.
Furthermore, the book shows how the equations of motion of particles constrained to surfaces are actually types of geodesics.
Students will also see how particles move under constraints. The book is rich in results and exercises that form a continuous
spectrum, from those that depend on calculation to proofs that are quite abstract.

Differential Geometry of Curves and SurfacesRevised and Updated Second EditionCourier Dover Publications

This book gives an introduction to the basics of differential geometry, keeping in mind the natural origin of many geometrical
guantities, as well as the applications of differential geometry and its methods to other sciences. The book is based on lectures the
author held repeatedly at Novosibirsk State University. It is addressed to students as well as to anyone who wants to learn the
basics of differential geometry.

Leading experts present a unique, invaluable introduction to the study of the geometry and typology of fluid flows. From basic
motions on curves and surfaces to the recent developments in knots and links, the reader is gradually led to explore the
fascinating world of geometric and topological fluid mechanics. Geodesics and chaotic orbits, magnetic knots and vortex links,
continual flows and singularities become alive with more than 160 figures and examples. In the opening article, H. K. Moffatt sets
the pace, proposing eight outstanding problems for the 21st century. The book goes on to provide concepts and techniques for
tackling these and many other interesting open problems.

Our first knowledge of differential geometry usually comes from the study of the curves and surfaces in \\IR”3 that arise in
calculus. Here we learn about line and surface integrals, divergence and curl, and the various forms of Stokes' Theorem. If we are
fortunate, we may encounter curvature and such things as the Serret-Frenet formulas. With just the basic tools from multivariable
calculus, plus a little knowledge of linear algebra, it is possible to begin a much richer and rewarding study of differential geometry,

which is what is presented in this book. It starts with an introduction to the classical differential geometry of curves and surfaces in
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Euclidean space, then leads to an introduction to the Riemannian geometry of more general manifolds, including a look at Einstein
spaces. An important bridge from the low-dimensional theory to the general case is provided by a chapter on the intrinsic geometry
of surfaces. The first half of the book, covering the geometry of curves and surfaces, would be suitable for a one-semester
undergraduate course. The local and global theories of curves and surfaces are presented, including detailed discussions of
surfaces of rotation, ruled surfaces, and minimal surfaces. The second half of the book, which could be used for a more advanced
course, begins with an introduction to differentiable manifolds, Riemannian structures, and the curvature tensor. Two special topics
are treated in detail: spaces of constant curvature and Einstein spaces. The main goal of the book is to get started in a fairly
elementary way, then to guide the reader toward more sophisticated concepts and more advanced topics. There are many
examples and exercises to help along the way. Numerous figures help the reader visualize key concepts and examples, especially
in lower dimensions. For the second edition, a number of errors were corrected and some text and a number of figures have been
added.

This text is intended for an advanced undergraduate (having taken linear algebra and multivariable calculus). It provides the
necessary background for a more abstract course in differential geometry. The inclusion of diagrams is done without sacrificing the
rigor of the material. For all readers interested in differential geometry.

A thoroughly revised second edition of a textbook for a first course in differential/modern geometry that introduces methods within
a historical context.

This selection of papers by one of the outstanding geometers of the age focuses on the Brazilian professor s specialism of
differential geometry and covers a host of topics from convexity and rigidity to relations between curvature and topology."

This book is a posthumous publication of a classic by Prof. Shoshichi Kobayashi, who taught at U.C. Berkeley for 50 years,
recently translated by Eriko Shinozaki Nagumo and Makiko Sumi Tanaka. There are five chapters: 1. Plane Curves and Space
Curves; 2. Local Theory of Surfaces in Space; 3. Geometry of Surfaces; 4. Gauss—Bonnet Theorem; and 5. Minimal Surfaces.
Chapter 1 discusses local and global properties of planar curves and curves in space. Chapter 2 deals with local properties of
surfaces in 3-dimensional Euclidean space. Two types of curvatures — the Gaussian curvature K and the mean curvature H —are
introduced. The method of the moving frames, a standard technique in differential geometry, is introduced in the context of a
surface in 3-dimensional Euclidean space. In Chapter 3, the Riemannian metric on a surface is introduced and properties
determined only by the first fundamental form are discussed. The concept of a geodesic introduced in Chapter 2 is extensively
discussed, and several examples of geodesics are presented with illustrations. Chapter 4 starts with a simple and elegant proof of
Stokes’ theorem for a domain. Then the Gauss—Bonnet theorem, the major topic of this book, is discussed at great length. The
theorem is a most beautiful and deep result in differential geometry. It yields a relation between the integral of the Gaussian
curvature over a given oriented closed surface S and the topology of S in terms of its Euler number ?(S). Here again, many

illustrations are provided to facilitate the reader’s understanding. Chapter 5, Minimal Surfaces, requires some elementary
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knowledge of complex analysis. However, the author retained the introductory nature of this book and focused on detailed
explanations of the examples of minimal surfaces given in Chapter 2.

This text presents a graduate-level introduction to differential geometry for mathematics and physics students. The exposition
follows the historical development of the concepts of connection and curvature with the goal of explaining the Chern-Weil theory of
characteristic classes on a principal bundle. Along the way we encounter some of the high points in the history of differential
geometry, for example, Gauss' Theorema Egregium and the Gauss—Bonnet theorem. Exercises throughout the book test the
reader’s understanding of the material and sometimes illustrate extensions of the theory. Initially, the prerequisites for the reader
include a passing familiarity with manifolds. After the first chapter, it becomes necessary to understand and manipulate differential
forms. A knowledge of de Rham cohomology is required for the last third of the text. Prerequisite material is contained in author's
text An Introduction to Manifolds, and can be learned in one semester. For the benefit of the reader and to establish common
notations, Appendix A recalls the basics of manifold theory. Additionally, in an attempt to make the exposition more self-contained,
sections on algebraic constructions such as the tensor product and the exterior power are included. Differential geometry, as its
name implies, is the study of geometry using differential calculus. It dates back to Newton and Leibniz in the seventeenth century,
but it was not until the nineteenth century, with the work of Gauss on surfaces and Riemann on the curvature tensor, that
differential geometry flourished and its modern foundation was laid. Over the past one hundred years, differential geometry has
proven indispensable to an understanding of the physical world, in Einstein's general theory of relativity, in the theory of
gravitation, in gauge theory, and now in string theory. Differential geometry is also useful in topology, several complex variables,
algebraic geometry, complex manifolds, and dynamical systems, among other fields. The field has even found applications to
group theory as in Gromov's work and to probability theory as in Diaconis's work. It is not too far-fetched to argue that differential
geometry should be in every mathematician's arsenal.

An application of differential forms for the study of some local and global aspects of the differential geometry of surfaces.
Differential forms are introduced in a simple way that will make them attractive to "users" of mathematics. A brief and elementary
introduction to differentiable manifolds is given so that the main theorem, namely Stokes' theorem, can be presented in its natural
setting. The applications consist in developing the method of moving frames expounded by E. Cartan to study the local differential
geometry of immersed surfaces in R3 as well as the intrinsic geometry of surfaces. This is then collated in the last chapter to
present Chern's proof of the Gauss-Bonnet theorem for compact surfaces.

A volume devoted to the extremely clear and intrinsically beautiful theory of two-dimensional surfaces in Euclidean spaces. The
main focus is on the connection between the theory of embedded surfaces and two-dimensional Riemannian geometry, and the
influence of properties of intrinsic metrics on the geometry of surfaces.

With detailed explanations and numerous examples, this textbook covers the differential geometry of surfaces in Euclidean space.

Pressley assumes the reader knows the main results of multivariate calculus and concentrates on the theory of the study of
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surfaces. Used for courses on surface geometry, it includes intersting and in-depth examples and goes into the subject in great
detail and vigour. The book will cover three-dimensional Euclidean space only, and takes the whole book to cover the material and
treat it as a subject in its own right.

Riemannian Geometry is an expanded edition of a highly acclaimed and successful textbook (originally published in Portuguese)
for first-year graduate students in mathematics and physics. The author's treatment goes very directly to the basic language of
Riemannian geometry and immediately presents some of its most fundamental theorems. It is elementary, assuming only a
modest background from readers, making it suitable for a wide variety of students and course structures. Its selection of topics has
been deemed "superb" by teachers who have used the text. A significant feature of the book is its powerful and revealing
structure, beginning simply with the definition of a differentiable manifold and ending with one of the most important results in
Riemannian geometry, a proof of the Sphere Theorem. The text abounds with basic definitions and theorems, examples,
applications, and numerous exercises to test the student's understanding and extend knowledge and insight into the subject.
Instructors and students alike will find the work to be a significant contribution to this highly applicable and stimulating subject.
Central topics covered include curves, surfaces, geodesics, intrinsic geometry, and the Alexandrov global angle comparision theorem Many
nontrivial and original problems (some with hints and solutions) Standard theoretical material is combined with more difficult theorems and
complex problems, while maintaining a clear distinction between the two levels

This book is an introduction to Cartan's approach to differential geometry. Two central methods in Cartan's geometry are the theory of
exterior differential systems and the method of moving frames. This book presents thorough and modern treatments of both subjects,
including their applications to both classic and contemporary problems. It begins with the classical geometry of surfaces and basic
Riemannian geometry in the language of moving frames, along with an elementary introduction to exterior differential systems. Key concepts
are developed incrementally with motivating examples leading to definitions, theorems, and proofs. Once the basics of the methods are
established, the authors develop applications and advanced topics.One notable application is to complex algebraic geometry, where they
expand and update important results from projective differential geometry. The book features an introduction to $G$-structures and a
treatment of the theory of connections. The Cartan machinery is also applied to obtain explicit solutions of PDEs via Darboux's method, the
method of characteristics, and Cartan's method of equivalence. This text is suitable for a one-year graduate course in differential geometry,
and parts of it can be used for a one-semester course. It has numerous exercises and examples throughout. It will also be useful to experts in
areas such as PDEs and algebraic geometry who want to learn how moving frames and exterior differential systems apply to their fields.
This text contains an elementary introduction to continuous groups and differential invariants; an extensive treatment of groups of motions in
euclidean, affine, and riemannian geometry; more. Includes exercises and 62 figures.

The second edition of An Introduction to Differentiable Manifolds and Riemannian Geometry, Revised has sold over 6,000 copies since
publication in 1986 and this revision will make it even more useful. This is the only book available that is approachable by "beginners"” in this
subject. It has become an essential introduction to the subject for mathematics students, engineers, physicists, and economists who need to
learn how to apply these vital methods. It is also the only book that thoroughly reviews certain areas of advanced calculus that are necessary
to understand the subject. Line and surface integrals Divergencepggré%/gurl of vector fields



This introductory textbook puts forth a clear and focused point of view on the differential geometry of curves and surfaces. Following the
modern point of view on differential geometry, the book emphasizes the global aspects of the subject. The excellent collection of examples
and exercises (with hints) will help students in learning the material. Advanced undergraduates and graduate students will find this a nice
entry point to differential geometry. In order to study the global properties of curves and surfaces, it is necessary to have more sophisticated
tools than are usually found in textbooks on the topic. In particular, students must have a firm grasp on certain topological theories. Indeed,
this monograph treats the Gauss-Bonnet theorem and discusses the Euler characteristic. The authors also cover Alexandrov's theorem on
embedded compact surfaces in $imathbb{R}*3$ with constant mean curvature. The last chapter addresses the global geometry of curves,
including periodic space curves and the four-vertices theorem for plane curves that are not necessarily convex. Besides being an introduction
to the lively subject of curves and surfaces, this book can also be used as an entry to a wider study of differential geometry. It is suitable as
the text for a first-year graduate course or an advanced undergraduate course.

Differential geometry arguably offers the smoothest transition from the standard university mathematics sequence of the first four semesters
in calculus, linear algebra, and differential equations to the higher levels of abstraction and proof encountered at the upper division by
mathematics majors. Today it is possible to describe differential geometry as "the study of structures on the tangent space,” and this text
develops this point of view. This book, unlike other introductory texts in differential geometry, develops the architecture necessary to
introduce symplectic and contact geometry alongside its Riemannian cousin. The main goal of this book is to bring the undergraduate student
who already has a solid foundation in the standard mathematics curriculum into contact with the beauty of higher mathematics. In particular,
the presentation here emphasizes the consequences of a definition and the careful use of examples and constructions in order to explore
those consequences.

Elementary Differential Geometry presents the main results in the differential geometry of curves and surfaces suitable for a first course on
the subject. Prerequisites are kept to an absolute minimum — nothing beyond first courses in linear algebra and multivariable calculus — and
the most direct and straightforward approach is used throughout. New features of this revised and expanded second edition include: a
chapter on non-Euclidean geometry, a subject that is of great importance in the history of mathematics and crucial in many modern
developments. The main results can be reached easily and quickly by making use of the results and techniques developed earlier in the
book. Coverage of topics such as: parallel transport and its applications; map colouring; holonomy and Gaussian curvature. Around 200
additional exercises, and a full solutions manual for instructors, available via www.springer.com ul

Elementary Differential Geometry focuses on the elementary account of the geometry of curves and surfaces. The book first offers
information on calculus on Euclidean space and frame fields. Topics include structural equations, connection forms, frame fields, covariant
derivatives, Frenet formulas, curves, mappings, tangent vectors, and differential forms. The publication then examines Euclidean geometry
and calculus on a surface. Discussions focus on topological properties of surfaces, differential forms on a surface, integration of forms,
differentiable functions and tangent vectors, congruence of curves, derivative map of an isometry, and Euclidean geometry. The manuscript
takes a look at shape operators, geometry of surfaces in E, and Riemannian geometry. Concerns include geometric surfaces, covariant
derivative, curvature and conjugate points, Gauss-Bonnet theorem, fundamental equations, global theorems, isometries and local isometries,
orthogonal coordinates, and integration and orientation. The text is a valuable reference for students interested in elementary differential
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Differential geometry began as the study of curves and surfaces using the methods of calculus. In time, the notions of curve and surface were
generalized along with associated notions such as length, volume, and curvature. At the same time the topic has become closely allied with
developments in topology. The basic object is a smooth manifold, to which some extra structure has been attached, such as a Riemannian
metric, a symplectic form, a distinguished group of symmetries, or a connection on the tangent bundle. This book is a graduate-level
introduction to the tools and structures of modern differential geometry. Included are the topics usually found in a course on differentiable
manifolds, such as vector bundles, tensors, differential forms, de Rham cohomology, the Frobenius theorem and basic Lie group theory. The
book also contains material on the general theory of connections on vector bundles and an in-depth chapter on semi-Riemannian geometry
that covers basic material about Riemannian manifolds and Lorentz manifolds. An unusual feature of the book is the inclusion of an early
chapter on the differential geometry of hyper-surfaces in Euclidean space. There is also a section that derives the exterior calculus version of
Maxwell's equations. The first chapters of the book are suitable for a one-semester course on manifolds. There is more than enough material
for a year-long course on manifolds and geometry.

Manifolds, the higher-dimensional analogs of smooth curves and surfaces, are fundamental objects in modern mathematics. Combining
aspects of algebra, topology, and analysis, manifolds have also been applied to classical mechanics, general relativity, and quantum field
theory. In this streamlined introduction to the subject, the theory of manifolds is presented with the aim of helping the reader achieve a rapid
mastery of the essential topics. By the end of the book the reader should be able to compute, at least for simple spaces, one of the most
basic topological invariants of a manifold, its de Rham cohomology. Along the way, the reader acquires the knowledge and skills necessary
for further study of geometry and topology. The requisite point-set topology is included in an appendix of twenty pages; other appendices
review facts from real analysis and linear algebra. Hints and solutions are provided to many of the exercises and problems. This work may be
used as the text for a one-semester graduate or advanced undergraduate course, as well as by students engaged in self-study. Requiring
only minimal undergraduate prerequisites, 'Introduction to Manifolds' is also an excellent foundation for Springer's GTM 82, 'Differential Forms
in Algebraic Topology'.

Manifolds play an important role in topology, geometry, complex analysis, algebra, and classical mechanics. Learning manifolds differs from
most other introductory mathematics in that the subject matter is often completely unfamiliar. This introduction guides readers by explaining
the roles manifolds play in diverse branches of mathematics and physics. The book begins with the basics of general topology and gently
moves to manifolds, the fundamental group, and covering spaces.

Suitable for advanced undergraduates and graduate students of mathematics as well as for physicists, this unique monograph and self-
contained treatment constitutes an introduction to modern techniques in differential geometry. 1995 edition.

This text focuses on developing an intimate acquaintance with the geometric meaning of curvature and thereby introduces and demonstrates
all the main technical tools needed for a more advanced course on Riemannian manifolds. It covers proving the four most fundamental
theorems relating curvature and topology: the Gauss-Bonnet Theorem, the Cartan-Hadamard Theorem, Bonnet's Theorem, and a special
case of the Cartan-Ambrose-Hicks Theorem.
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