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Spherical Geometry and Its Applications
Introduction to Differential Geometry with
applications to Navier-Stokes Dynamics is an
invaluable manuscript for anyone who wants to
understand and use exterior calculus and differential
geometry, the modern approach to calculus and
geometry. Author Troy Story makes use of over thirty
years of research experience to provide a smooth
transition from conventional calculus to exterior
calculus and differential geometry, assuming only a
knowledge of conventional calculus. Introduction to
Differential Geometry with applications to NavierStokes Dynamics includes the topics: Geometry,
Exterior calculus, Homology and co-homology,
Applications of differential geometry and exterior
calculus to: Hamiltonian mechanics, geometric optics,
irreversible thermodynamics, black hole dynamics,
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electromagnetism, classical string fields, and NavierStokes dynamics.

Proceedings of the Conference on
Differential Geometry and Its
Applications: Differential Geometry
Differential Geometry and Its Applications 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. That mix
of ideas offers students the opportunity to visualize
concepts through the use of computer algebra
systems such as Maple. Differential Geometry and Its
Applications emphasizes that this visualization goes
hand in hand with understanding the mathematics
behind the computer construction. 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.

Information Geometry and Its
Applications
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
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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
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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.

Introduction to Numerical Linear Algebra
and Optimisation
DIFFERENTIAL GEOMETRY OF
MANIFOLDS
Sure to be influential, Watanabe's book lays the
foundations for the use of algebraic geometry in
statistical learning theory. Many models/machines are
singular: mixture models, neural networks, HMMs,
Bayesian networks, stochastic context-free grammars
are major examples. The theory achieved here
underpins accurate estimation techniques in the
presence of singularities.

Problems and Solutions in Differential
Geometry, Lie Series, Differential Forms,
Relativity and Applications
This book contains a series of papers on some of the
longstanding research problems of geometry, calculus
of variations, and their applications. It is suitable for
advanced graduate students, teachers, research
mathematicians, and other professionals in
mathematics.
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Differential Geometry and Its
Applications
Curves and surfaces are objects that everyone can
see, and many of the questions that can be asked
about them are natural and easily understood.
Differential geometry is concerned with the precise
mathematical formulation of some of these questions,
while trying to answer them using calculus
techniques. The geometry of differentiable manifolds
with structures is one of the most important branches
of modern differential geometry. This well-written
book discusses the theory of differential and
Riemannian manifolds to help students understand
the basic structures and consequent developments.
While introducing concepts such as bundles, exterior
algebra and calculus, Lie group and its algebra and
calculus, Riemannian geometry, submanifolds and
hypersurfaces, almost complex manifolds, etc.,
enough care has been taken to provide necessary
details which enable the reader to grasp them easily.
The material of this book has been successfully tried
in classroom teaching. The book is designed for the
postgraduate students of Mathematics. It will also be
useful to the researchers working in the field of
differential geometry and its applications to general
theory of relativity and cosmology, and other applied
areas. KEY FEATURES  Provides basic concepts in an
easy-to-understand style.  Presents the subject in a
natural way.  Follows a coordinate-free approach. 
Includes a large number of solved examples and
illuminating illustrations.  Gives notes and remarks
at appropriate places.
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Differential geometry and its
applications : communications ;
[proceedings of the Conference on
Differential Geometry and Its
Applications ; August 24 - 30, 1986,
Brno, Czechoslovakia]
First collection to apply Differential Geometric
techniques to econometrics: includes brief
introductory tutorial.

Discrete Differential Geometry
Differential Geometry with Applications
to Mechanics and Physics
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
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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 and Its
Applications
Noncommutative differential geometry is a new
approach to classical geometry. It was originally used
by Fields Medalist A. Connes in the theory of
foliations, where it led to striking extensions of AtiyahSinger index theory. It also may be applicable to
hitherto unsolved geometric phenomena and physical
experiments. However, noncommutative differential
geometry was not well understood even among
mathematicians. Therefore, an international
symposium on commutative differential geometry and
its applications to physics was held in Japan, in July
1999. Topics covered included: deformation
problems, Poisson groupoids, operad theory,
quantization problems, and D-branes. The meeting
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was attended by both mathematicians and physicists,
which resulted in interesting discussions. This volume
contains the refereed proceedings of this symposium.
Providing a state of the art overview of research in
these topics, this book is suitable as a source book for
a seminar in noncommutative geometry and physics.

Introduction to Differential Geometry
with Applications to Navier-Stokes
Dynamics
This book presents, in a concise and direct manner,
the appropriate mathematical formalism and
fundamentals of differential topology and differential
geometry, together with essential applications in
many branches of physics.

Noncommutative Differential Geometry
and Its Applications to Physics
This two-volume monograph obtains fundamental
notions and results of the standard differential
geometry of smooth (CINFINITY) manifolds, without
using differential calculus. Here, the sheaf-theoretic
character is emphasised. This has theoretical
advantages such as greater perspective, clarity and
unification, but also practical benefits ranging from
elementary particle physics, via gauge theories and
theoretical cosmology (`differential spaces'), to nonlinear PDEs (generalised functions). Thus, more
general applications, which are no longer `smooth' in
the classical sense, can be coped with. The treatise
might also be construed as a new systematic
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endeavour to confront the ever-increasing notion that
the `world around us is far from being smooth
enough'. Audience: This work is intended for
postgraduate students and researchers whose work
involves differential geometry, global analysis,
analysis on manifolds, algebraic topology, sheaf
theory, cohomology, functional analysis or abstract
harmonic analysis.

Differential Calculus and Its Applications
Geometric dynamics is a tool for developing a
mathematical representation of real world
phenomena, based on the notion of a field line
described in two ways: -as the solution of any Cauchy
problem associated to a first-order autonomous
differential system; -as the solution of a certain
Cauchy problem associated to a second-order
conservative prolongation of the initial system. The
basic novelty of our book is the discovery that a field
line is a geodesic of a suitable geometrical structure
on a given space (Lorentz-Udri~te world-force law). In
other words, we create a wider class of RiemannJacobi, Riemann-Jacobi-Lagrange, or Finsler-Jacobi
manifolds, ensuring that all trajectories of a given
vector field are geodesics. This is our contribution to
an old open problem studied by H. Poincare, S. Sasaki
and others. From the kinematic viewpoint of
corpuscular intuition, a field line shows the trajectory
followed by a particle at a point of the definition
domain of a vector field, if the particle is sensitive to
the related type of field. Therefore, field lines appear
in a natural way in problems of theoretical mechanics,
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fluid mechanics, physics, thermodynamics, biology,
chemistry, etc.

Basic Elements of Differential Geometry
and Topology
Noncommutative differential geometry is a new
approach to classical geometry. It was originally used
by Fields Medalist A. Connes in the theory of
foliations, where it led to striking extensions of AtiyahSinger index theory. It also may be applicable to
hitherto unsolved geometric phenomena and physical
experiments. However, noncommutative differential
geometry was not well understood even among
mathematicians. Therefore, an international
symposium on commutative differential geometry and
its applications to physics was held in Japan, in July
1999. Topics covered included: deformation
problems, Poisson groupoids, operad theory,
quantization problems, and D-branes. The meeting
was attended by both mathematicians and physicists,
which resulted in interesting discussions. This volume
contains the refereed proceedings of this symposium.
Providing a state of the art overview of research in
these topics, this book is suitable as a source book for
a seminar in noncommutative geometry and physics.

Algebraic Geometry and Statistical
Learning Theory
Based on courses taught to advanced undergraduate
students, this book offers a broad introduction to the
methods of numerical linear algebra and optimization.
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The prerequisites are familiarity with the basic
properties of matrices, finite-dimensional vector
spaces and advanced calculus, and some exposure to
fundamental notions from functional analysis. The
book is divided into two parts. The first part deals with
numerical linear algebra (numerical analysis of
matrices, direct and indirect methods for solving
linear systems, calculation of eigenvalues and
eigenvectors) and the second, optimizations (general
algorithms, linear and nonlinear programming).
Summaries of basic mathematics are provided, proof
of theorems are complete yet kept as simple as
possible, applications from physics and mechanics are
discussed, a great many exercises are included, and
there is a useful guide to further reading.

Differential Geometry and Its
Applications
Differential Geometry and Its
Applications
Shows novel and modern ways of solving differential
equations using methods from contact and symplectic
geometry.

Differential Geometry, Calculus of
Variations, and Their Applications
Two central problems in computer science are P vs NP
and the complexity of matrix multiplication. The first
is also a leading candidate for the greatest unsolved
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problem in mathematics. The second is of enormous
practical and theoretical importance. Algebraic
geometry and representation theory provide fertile
ground for advancing work on these problems and
others in complexity. This introduction to algebraic
complexity theory for graduate students and
researchers in computer science and mathematics
features concrete examples that demonstrate the
application of geometric techniques to real world
problems. Written by a noted expert in the field, it
offers numerous open questions to motivate future
research. Complexity theory has rejuvenated classical
geometric questions and brought different areas of
mathematics together in new ways. This book will
show the beautiful, interesting, and important
questions that have arisen as a result.

Contact Geometry and Nonlinear
Differential Equations
Differential Geometry and Lie Groups
This volume presents a collection of problems and
solutions in differential geometry with applications.
Both introductory and advanced topics are introduced
in an easy-to-digest manner, with the materials of the
volume being self-contained. In particular, curves,
surfaces, Riemannian and pseudo-Riemannian
manifolds, Hodge duality operator, vector fields and
Lie series, differential forms, matrix-valued differential
forms, Maurer–Cartan form, and the Lie derivative are
covered. Readers will find useful applications to
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special and general relativity, Yang–Mills theory,
hydrodynamics and field theory. Besides the solved
problems, each chapter contains stimulating
supplementary problems and software
implementations are also included. The volume will
not only benefit students in mathematics, applied
mathematics and theoretical physics, but also
researchers in the field of differential geometry.
Request Inspection Copy

International Conference on Differential
Geometry and Its Applications
Differential Geometry and Its
Applications
Based on undergraduate courses in advanced
calculus, the treatment covers a wide range of topics,
from soft functional analysis and finite-dimensional
linear algebra to differential equations on
submanifolds of Euclidean space. 1976 edition.

Noncommutative Differential Geometry
and Its Applications to Physics
Differential Geometry and Statistics
This volume contains invited lectures and selected
research papers in the fields of classical and modern
differential geometry, global analysis, and geometric
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methods in physics, presented at the 10th
International Conference on Differential Geometry
and its Applications (DGA2007), held in Olomouc,
Czech Republic.The book covers recent developments
and the latest results in the following fields:
Riemannian geometry, connections, jets, differential
invariants, the calculus of variations on manifolds,
differential equations, Finsler structures, and
geometric methods in physics. It is also a celebration
of the 300th anniversary of the birth of one of the
greatest mathematicians, Leonhard Euler, and
includes the Euler lecture OC Leonhard Euler OCo 300
years onOCO by R Wilson. Notable contributors
include J F Cariena, M Castrilln Lpez, J Erichhorn, J-H
Eschenburg, I KoliO, A P Kopylov, J Korbai, O Kowalski,
B Kruglikov, D Krupka, O Krupkovi, R L(r)andre,
Haizhong Li, S Maeda, M A Malakhaltsev, O I Mokhov, J
Muoz Masqu(r), S Preston, V Rovenski, D J Saunders,
M Sekizawa, J Slovik, J Szilasi, L Tamissy, P Walczak,
and others."

Lectures on Differential Geometry
Differential Geometry
Differential Topology and Geometry with
Applications to Physics
Appropriate for undergraduate courses in Differential
Geometry. Designed not just for the math major but
for all students of science, this text provides an
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introduction to the basics of the calculus of variations
and optimal control theory as well as differential
geometry. It then applies these essential ideas to
understand various phenomena, such as soap film
formation and particle motion on surfaces.

Differential Geometry and Topology
Accessible, concise, and self-contained, this book
offers an outstanding introduction to three related
subjects: differential geometry, differential topology,
and dynamical systems. Topics of special interest
addressed in the book include Brouwer's fixed point
theorem, Morse Theory, and the geodesic flow.
Smooth manifolds, Riemannian metrics, affine
connections, the curvature tensor, differential forms,
and integration on manifolds provide the foundation
for many applications in dynamical systems and
mechanics. The authors also discuss the GaussBonnet theorem and its implications in non-Euclidean
geometry models. The differential topology aspect of
the book centers on classical, transversality theory,
Sard's theorem, intersection theory, and fixed-point
theorems. The construction of the de Rham
cohomology builds further arguments for the strong
connection between the differential structure and the
topological structure. It also furnishes some of the
tools necessary for a complete understanding of the
Morse theory. These discussions are followed by an
introduction to the theory of hyperbolic systems, with
emphasis on the quintessential role of the geodesic
flow. The integration of geometric theory, topological
theory, and concrete applications to dynamical
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systems set this book apart. With clean, clear prose
and effective examples, the authors' intuitive
approach creates a treatment that is comprehensible
to relative beginners, yet rigorous enough for those
with more background and experience in the field.

Geometry and its Applications
This volume has been divided into two parts:
Geometry and Applications. The geometry portion of
the book relates primarily to geometric flows,
laminations, integral formulae, geometry of vector
fields on Lie groups and osculation; the articles in the
applications portion concern some particular
problems of the theory of dynamical systems,
including mathematical problems of liquid flows and a
study of cycles for non-dynamical systems. This Work
is based on the second international workshop
entitled "Geometry and Symbolic Computations," held
on May 15-18, 2013 at the University of Haifa and is
dedicated to modeling (using symbolic calculations) in
differential geometry and its applications in fields
such as computer science, tomography and
mechanics. It is intended to create a forum for
students and researchers in pure and applied
geometry to promote discussion of modern state-ofthe-art in geometric modeling using symbolic
programs such as MapleTM and Mathematica® , as
well as presentation of new results.

Applications of Differential Geometry to
Econometrics
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Geometry of Vector Sheaves
This is the first comprehensive book on information
geometry, written by the founder of the field. It
begins with an elementary introduction to dualistic
geometry and proceeds to a wide range of
applications, covering information science,
engineering, and neuroscience. It consists of four
parts, which on the whole can be read independently.
A manifold with a divergence function is first
introduced, leading directly to dualistic structure, the
heart of information geometry. This part (Part I) can
be apprehended without any knowledge of differential
geometry. An intuitive explanation of modern
differential geometry then follows in Part II, although
the book is for the most part understandable without
modern differential geometry. Information geometry
of statistical inference, including time series analysis
and semiparametric estimation (the Neyman–Scott
problem), is demonstrated concisely in Part III.
Applications addressed in Part IV include hot current
topics in machine learning, signal processing,
optimization, and neural networks. The book is
interdisciplinary, connecting mathematics,
information sciences, physics, and neurosciences,
inviting readers to a new world of information and
geometry. This book is highly recommended to
graduate students and researchers who seek new
mathematical methods and tools useful in their own
fields.

Differential Geometry and Its
Applications
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This book gives an introduction to the basics of
differential geometry, keeping in mind the natural
origin of many geometrical quantities, 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.

Differential geometry and its
applications
Spherical Geometry and Its Applications introduces
spherical geometry and its practical applications in a
mathematically rigorous form. The text can serve as a
course in spherical geometry for mathematics majors.
Readers from various academic backgrounds can
comprehend various approaches to the subject. The
book introduces an axiomatic system for spherical
geometry and uses it to prove the main theorems of
the subject. It also provides an alternate approach
using quaternions. The author illustrates how a
traditional axiomatic system for plane geometry can
be modified to produce a different geometric world –
but a geometric world that is no less real than the
geometric world of the plane. Features: A wellrounded introduction to spherical geometry Provides
several proofs of some theorems to appeal to larger
audiences Presents principal applications: the study of
the surface of the earth, the study of stars and
planets in the sky, the study of three- and fourdimensional polyhedra, mappings of the sphere, and
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crystallography Many problems are based on
propositions from the ancient text Sphaerica of
Menelaus

Geometry and Complexity Theory
An introduction to differential geometry with
applications to mechanics and physics. It covers
topology and differential calculus in banach spaces;
differentiable manifold and mapping submanifolds;
tangent vector space; tangent bundle, vector field on
manifold, Lie algebra structure, and one-parameter
group of diffeomorphisms; exterior differential forms;
Lie derivative and Lie algebra; n-form integration on nmanifold; Riemann geometry; and more. It includes
133 solved exercises.

Geometric Dynamics
An emerging field of discrete differential geometry
aims at the development of discrete equivalents of
notions and methods of classical differential
geometry. The latter appears as a limit of a
refinement of the discretization. Current interest in
discrete differential geometry derives not only from
its importance in pure mathematics but also from its
applications in computer graphics, theoretical physics,
architecture, and numerics. Rather unexpectedly, the
very basic structures of discrete differential geometry
turn out to be related to the theory of Integrable
systems. One of the main goals of this book Is to
reveal this integrable structure of discrete differential
geometry. The intended audience of this book is
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threefold. It is a textbook on discrete differential
geometry and integrable systems suitable for a one
semester graduate course. On the other hand, it is
addressed to specialists in geometry and
mathematical physics. It reflects the recent progress
in discrete differential geometry and contains many
original results. The third group of readers at which
this book is targeted is formed by specialists in
geometry processing, computer graphics,
architectural design, numerical simulations, and
animation. They may find here answers to the
question "How do we discretize differential
geometry?" arising in their specific field.

Differential Geometry
Differential Geometry and Its
Applications
One service mathematics has rendered the 'Et moi , si
j'avait su comment en revenir, je n'y serais point aile.'
human race. It has put common sense back Jules
Verne where it belongs, on the topmost shelf next to
the dusty canister labelled 'discarded n- sense'. The
series is divergent; therefore we may be able to do
something with it. Eric T. Bell O. Heaviside
Matht"natics is a tool for thought. A highly necessary
tool in a world where both feedback and non
linearities abound. Similarly, all kinds of parts of
mathematics seNe as tools for other parts and for
other sciences. Applying a simple rewriting rule to the
quote on the right above one finds such statements
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as: 'One service topology has rendered mathematical
physics .. .'; 'One service logic has rendered com
puter science .. .'; 'One service category theory has
rendered mathematics .. .'. All arguably true. And all
statements obtainable this way form part of the
raison d'etre of this series.

Proceedings of the Conference on
Differential Geometry and Its
Applications: Differential Geometry
Several years ago our statistical friends and relations
introduced us to the work of Amari and BarndorffNielsen 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 pathbreaking 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 higherorder differential geometry. The first chapter of the
book explores exponential families as flat geometries.
Indeed the whole notion of using log-likelihoods
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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.

Differential Geometry and Its
Applications
This book gives the basic notions of differential
geometry, such as the metric tensor, the Riemann
curvature tensor, the fundamental forms of a surface,
covariant derivatives, and the fundamental theorem
of surface theory in a self-contained and accessible
manner. Although the field is often considered a
?classical? one, it has recently been rejuvenated,
thanks to the manifold applications where it plays an
essential role.The book presents some important
applications to shells, such as the theory of linearly
and nonlinearly elastic shells, the implementation of
numerical methods for shells, and mesh generation in
finite element methods.This volume will be very
useful to graduate students and researchers in pure
and applied mathematics.
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