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Differential Manifolds and Theoretical Physics
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 n-manifold; Riemann geometry; and more. It includes 133 solved
exercises.

Analysis And Mathematical Physics
This reference book, which has found wide use as a text, provides an answer to the
needs of graduate physical mathematics students and their teachers. The present
edition is a thorough revision of the first, including a new chapter entitled
``Connections on Principle Fibre Bundles'' which includes sections on holonomy,
characteristic classes, invariant curvature integrals and problems on the geometry
of gauge fields, monopoles, instantons, spin structure and spin connections. Many
paragraphs have been rewritten, and examples and exercises added to ease the
study of several chapters. The index includes over 130 entries.
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Differential Forms in Mathematical Physics
This textbook delves into the theory behind differentiable manifolds while
exploring various physics applications along the way. Included throughout the book
are a collection of exercises of varying degrees of difficulty. Differentiable
Manifolds is intended for graduate students and researchers interested in a
theoretical physics approach to the subject. Prerequisites include multivariable
calculus, linear algebra, and differential equations and a basic knowledge of
analytical mechanics.

Exterior Analysis
The book is devoted to the study of the geometrical and topological structure of
gauge theories. It consists of the following three building blocks:- Geometry and
topology of fibre bundles,- Clifford algebras, spin structures and Dirac operators,Gauge theory.Written in the style of a mathematical textbook, it combines a
comprehensive presentation of the mathematical foundations with a discussion of
a variety of advanced topics in gauge theory.The first building block includes a
number of specific topics, like invariant connections, universal connections, Hstructures and the Postnikov approximation of classifying spaces.Given the great
importance of Dirac operators in gauge theory, a complete proof of the AtiyahPage 3/27
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Singer Index Theorem is presented. The gauge theory part contains the study of
Yang-Mills equations (including the theory of instantons and the classical stability
analysis), the discussion of various models with matter fields (including magnetic
monopoles, the Seiberg-Witten model and dimensional reduction) and the
investigation of the structure of the gauge orbit space. The final chapter is devoted
to elements of quantum gauge theory including the discussion of the Gribov
problem, anomalies and the implementation of the non-generic gauge orbit strata
in the framework of Hamiltonian lattice gauge theory.The book is addressed both
to physicists and mathematicians. It is intended to be accessible to students
starting from a graduate level.

A Course in Modern Mathematical Physics
This book introduces the reader to the world of differential forms and their uses in
geometry, analysis, and mathematical physics. It begins with a few basic topics,
partly as review, then moves on to vector analysis on manifolds and the study of
curves and surfaces in $3$-space. Lie groups and homogeneous spaces are
discussed, providing the appropriate framework for introducing symmetry in both
mathematical and physical contexts. The final third of the book applies the
mathematical ideas to important areas of physics: Hamiltonian mechanics,
statistical mechanics, and electrodynamics. There are many classroom-tested
exercises and examples with excellent figures throughout. The book is ideal as a
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text for a first course in differential geometry, suitable for advanced
undergraduates or graduate students in mathematics or physics.

Stochastic Analysis on Manifolds
In recent years the methods of modern differential geometry have become of
considerable importance in theoretical physics and have found application in
relativity and cosmology, high-energy physics and field theory, thermodynamics,
fluid dynamics and mechanics. This textbook provides an introduction to these
methods - in particular Lie derivatives, Lie groups and differential forms - and
covers their extensive applications to theoretical physics. The reader is assumed to
have some familiarity with advanced calculus, linear algebra and a little
elementary operator theory. The advanced physics undergraduate should
therefore find the presentation quite accessible. This account will prove valuable
for those with backgrounds in physics and applied mathematics who desire an
introduction to the subject. Having studied the book, the reader will be able to
comprehend research papers that use this mathematics and follow more advanced
pure-mathematical expositions.

Analysis, Probability And Mathematical Physics On Fractals
Page 5/27

Where To Download Analysis Manifolds And Physics Part 1 Basics
Differential Forms in Mathematical Physics

Calculus on Manifolds
This is a concise reference book on analysis and mathematical physics, leading
readers from a foundation to advanced level understanding of the topic. This is the
perfect text for graduate or PhD mathematical-science students looking for support
in topics such as distributions, Fourier transforms and microlocal analysis, C*
Algebras, value distribution of meromorphic functions, noncommutative differential
geometry, differential geometry and mathematical physics, mathematical
problems of general relativity, and special functions of mathematical physics.
Analysis and Mathematical Physics is the sixth volume of the LTCC Advanced
Mathematics Series. This series is the first to provide advanced introductions to
mathematical science topics to advanced students of mathematics. Editor the
three joint heads of the London Taught Course Centre for PhD Students in the
Mathematical Sciences (LTCC), each book supports readers in broadening their
mathematical knowledge outside of their immediate research disciplines while also
covering specialized key areas.

Mathematical Methods for Physics and Engineering
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A comprehensive account of basic manifold theory for post graduate students.
Contains more than 130 exercises, with helpful hints and solutions and introduces
the basic theory of differential geometry to students in theoretical physics and
mathematics.

Supermanifolds
In the 50 years since Mandelbrot identified the fractality of coastlines,
mathematicians and physicists have developed a rich and beautiful theory
describing the interplay between analytic, geometric and probabilistic aspects of
the mathematics of fractals. Using classical and abstract analytic tools developed
by Cantor, Hausdorff, and Sierpinski, they have sought to address fundamental
questions: How can we measure the size of a fractal set? How do waves and heat
travel on irregular structures? How are analysis, geometry and stochastic
processes related in the absence of Euclidean smooth structure? What new
physical phenomena arise in the fractal-like settings that are ubiquitous in
nature?This book introduces background and recent progress on these problems,
from both established leaders in the field and early career researchers. The book
gives a broad introduction to several foundational techniques in fractal
mathematics, while also introducing some specific new and significant results of
interest to experts, such as that waves have infinite propagation speed on fractals.
It contains sufficient introductory material that it can be read by new researchers
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or researchers from other areas who want to learn about fractal methods and
results.

Analysis, Manifolds and Physics, Part II - Revised and Enlarged
Edition
An Introduction to Manifolds
This book is a modern introduction to the ideas and techniques of quantum field
theory. After a brief overview of particle physics and a survey of relativistic wave
equations and Lagrangian methods, the author develops the quantum theory of
scalar and spinor fields, and then of gauge fields. The emphasis throughout is on
functional methods, which have played a large part in modern field theory. The
book concludes with a brief survey of "topological" objects in field theory and, new
to this edition, a chapter devoted to supersymmetry. Graduate students in particle
physics and high energy physics will benefit from this book.

Lectures on Differential Geometry
Differential Manifolds and Theoretical Physics
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Stein Manifolds and Holomorphic Mappings
This reference book, which has found wide use as a text, provides an answer to the
needs of graduate physical mathematics students and their teachers. The present
edition is a thorough revision of the first, including a new chapter entitled
``Connections on Principle Fibre Bundles'' which includes sections on holonomy,
characteristic classes, invariant curvature integrals and problems on the geometry
of gauge fields, monopoles, instantons, spin structure and spin connections. Many
paragraphs have been rewritten, and examples and exercises added to ease the
study of several chapters. The index includes over 130 entries.

Smooth Manifolds and Fibre Bundles with Applications to
Theoretical Physics
Exterior analysis uses differential forms (a mathematical technique) to analyze
curves, surfaces, and structures. Exterior Analysis is a first-of-its-kind resource that
uses applications of differential forms, offering a mathematical approach to solve
problems in defining a precise measurement to ensure structural integrity. The
book provides methods to study different types of equations and offers detailed
explanations of fundamental theories and techniques to obtain concrete solutions
to determine symmetry. It is a useful tool for structural, mechanical and electrical
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engineers, as well as physicists and mathematicians. Provides a thorough
explanation of how to apply differential equations to solve real-world engineering
problems Helps researchers in mathematics, science, and engineering develop
skills needed to implement mathematical techniques in their research Includes
physical applications and methods used to solve practical problems to determine
symmetry

Principles of Advanced Mathematical Physics
The book sets forth the basic principles of tensors and manifolds, describing how
the mathematics underlies elegant geometrical models of classical mechanics,
relativity and elementary particle physics."--Jacket.

Global Analysis in Mathematical Physics
The heat kernel has long been an essential tool in both classical and modern
mathematics but has become especially important in geometric analysis as a result
of major innovations beginning in the 1970s. The methods based on heat kernels
have been used in areas as diverse as analysis, geometry, and probability, as well
as in physics. This book is a comprehensive introduction to heat kernel techniques
in the setting of Riemannian manifolds, which inevitably involves analysis of the
Page 10/27

Where To Download Analysis Manifolds And Physics Part 1 Basics
Laplace-Beltrami operator and the associated heat equation. The first ten chapters
cover the foundations of the subject, while later chapters deal with more advanced
results involving the heat kernel in a variety of settings. The exposition starts with
an elementary introduction to Riemannian geometry, proceeds with a thorough
study of the spectral-theoretic, Markovian, and smoothness properties of the
Laplace and heat equations on Riemannian manifolds, and concludes with
Gaussian estimates of heat kernels. Grigor'yan has written this book with the
student in mind, in particular by including over 400 exercises. The text will serve
as a bridge between basic results and current research.

Tensor Analysis on Manifolds
This second, companion volume contains 92 applications developing concepts and
theorems presented or mentioned in the first volume. Introductions to and
applications in several areas not previously covered are also included such as
graded algebras with applications to Clifford algebras and (S)pin groups, Weyl
Spinors, Majorana pinors, homotopy, supersmooth mappings and Berezin
integration, Noether's theorems, homogeneous spaces with applications to Stiefel
and Grassmann manifolds, cohomology with applications to (S)pin structures,
Bauml;cklund transformations, Poisson manifolds, conformal transformations,
Kaluza-Klein theories, Calabi-Yau spaces, universal bundles, bundle reduction and
symmetry breaking, Euler-Poincareacute; characteristics, Chern-Simons classes,
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anomalies, Sobolev embedding, Sobolev inequalities, Wightman distributions and
Schwinger functions.The material included covers an unusually broad area and the
choice of problems is guided by recent applications of differential geometry to
fundamental problems of physics as well as by the authors' personal interests.
Many mathematical tools of interest to physicists are presented in a self-contained
manner, or are complementary to material already presented in part I. All the
applications are presented in the form of problems with solutions in order to stress
the questions the authors wished to answer and the fundamental ideas underlying
applications. The answers to the solutions are explicitly worked out, with the rigor
necessary for a correct usage of the concepts and theorems used in the book. This
approach also makes part I accessible to a much larger audience.The book has
been enriched by contributions from Charles Doering, Harold Grosse, B. Kent
Harrison, N.H. Ibragimov and Carlos Moreno, and collaborations with Ioannis Bakas,
Steven Carlip, Gary Hamrick, Humberto La Roche and Gary Sammelmann.

Geometry, Topology and Physics
Differential Geometry of Manifolds, Second Edition presents the extension of
differential geometry from curves and surfaces to manifolds in general. The book
provides a broad introduction to the field of differentiable and Riemannian
manifolds, tying together classical and modern formulations. It introduces
manifolds in a both streamlined and mathematically rigorous way while keeping a
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view toward applications, particularly in physics. The author takes a practical
approach, containing extensive exercises and focusing on applications, including
the Hamiltonian formulations of mechanics, electromagnetism, string theory. The
Second Edition of this successful textbook offers several notable points of revision.
New to the Second Edition: New problems have been added and the level of
challenge has been changed to the exercises Each section corresponds to a
60-minute lecture period, making it more user-friendly for lecturers Includes new
sections which provide more comprehensive coverage of topics Features a new
chapter on Multilinear Algebra

Analysis, Manifolds, and Physics
Mathematical Physics is an introduction to such basic mathematical structures as
groups, vector spaces, topological spaces, measure spaces, and Hilbert space.
Geroch uses category theory to emphasize both the interrelationships among
different structures and the unity of mathematics. Perhaps the most valuable
feature of the book is the illuminating intuitive discussion of the "whys" of proofs
and of axioms and definitions. This book, based on Geroch's University of Chicago
course, will be especially helpful to those working in theoretical physics, including
such areas as relativity, particle physics, and astrophysics.
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Global Analysis
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.

Physics on Manifolds
* A geometric approach to problems in physics, many of which cannot be solved by
any other methods * Text is enriched with good examples and exercises at the end
of every chapter * Fine for a course or seminar directed at grad and adv.
undergrad students interested in elliptic and hyperbolic differential equations,
differential geometry, calculus of variations, quantum mechanics, and physics

Differential Geometry of Manifolds
This is a comprehensive exposition of topics covered by the American
Mathematical Society’s classification “Global Analysis , dealing with modern
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developments in calculus expressed using abstract terminology. It will be
invaluable for graduate students and researchers embarking on advanced studies
in mathematics and mathematical physics. This book provides a comprehensive
coverage of modern global analysis and geometrical mathematical physics, dealing
with topics such as; structures on manifolds, pseudogroups, Lie groupoids, and
global Finsler geometry; the topology of manifolds and differentiable mappings;
differential equations (including ODEs, differential systems and distributions, and
spectral theory); variational theory on manifolds, with applications to physics;
function spaces on manifolds; jets, natural bundles and generalizations; and noncommutative geometry. - Comprehensive coverage of modern global analysis and
geometrical mathematical physics - Written by world-experts in the field - Up-todate contents

Analysis, Manifolds, and Physics
This book, now in a carefully revised second edition, provides an up-to-date
account of Oka theory, including the classical Oka-Grauert theory and the wide
array of applications to the geometry of Stein manifolds. Oka theory is the field of
complex analysis dealing with global problems on Stein manifolds which admit
analytic solutions in the absence of topological obstructions. The exposition in the
present volume focuses on the notion of an Oka manifold introduced by the author
in 2009. It explores connections with elliptic complex geometry initiated by
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Gromov in 1989, with the Andersén-Lempert theory of holomorphic automorphisms
of complex Euclidean spaces and of Stein manifolds with the density property, and
with topological methods such as homotopy theory and the Seiberg-Witten theory.
Researchers and graduate students interested in the homotopy principle in
complex analysis will find this book particularly useful. It is currently the only work
that offers a comprehensive introduction to both the Oka theory and the theory of
holomorphic automorphisms of complex Euclidean spaces and of other complex
manifolds with large automorphism groups.

Quantum Field Theory
For physics students interested in the mathematics they use, and for math
students interested in seeing how some of the ideas of their discipline find
realization in an applied setting. The presentation strikes a balance between
formalism and application, between abstract and concrete. The interconnections
among the various topics are clarified both by the use of vector spaces as a central
unifying theme, recurring throughout the book, and by putting ideas into their
historical context. Enough of the essential formalism is included to make the
presentation self-contained.

Heat Kernel and Analysis on Manifolds
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This volume contains the proceedings of the Colloquium "Analysis, Manifolds and
Physics" organized in honour of Yvonne Choquet-Bruhat by her friends,
collaborators and former students, on June 3, 4 and 5, 1992 in Paris. Its title
accurately reflects the domains to which Yvonne Choquet-Bruhat has made
essential contributions. Since the rise of General Relativity, the geometry of
Manifolds has become a non-trivial part of space-time physics. At the same time,
Functional Analysis has been of enormous importance in Quantum Mechanics, and
Quantum Field Theory. Its role becomes decisive when one considers the global
behaviour of solutions of differential systems on manifolds. In this sense, General
Relativity is an exceptional theory in which the solutions of a highly non-linear
system of partial differential equations define by themselves the very manifold on
which they are supposed to exist. This is why a solution of Einstein's equations
cannot be physically interpreted before its global behaviour is known, taking into
account the entire hypothetical underlying manifold. In her youth, Yvonne ChoquetBruhat contributed in a spectacular way to this domain stretching between physics
and mathematics, when she gave the proof of the existence of solutions to
Einstein's equations on differential manifolds of a quite general type. The methods
she created have been worked out by the French school of mathematics,
principally by Jean Leray. Her first proof of the local existence and uniqueness of
solutions of Einstein's equations inspired Jean Leray's theory of general hyperbolic
systems.
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Tensors and Manifolds
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'.

Handbook of Global Analysis
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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.

Differential Geometry and Mathematical Physics
Twelve problems have been added to the first edition; four of them are
supplements to problems in the first edition. The others deal with issues that have
become important, since the first edition of Volume II, in recent developments of
various areas of physics. All the problems have their foundations in volume 1 of the
2-Volume set Analysis, Manifolds and Physics. It would have been prohibitively
expensive to insert the new problems at their respective places. They are grouped
together at the end of this volume, their logical place is indicated by a number of
parenthesis following the title.

Mathematics for Physics
This reference book, which has found wide use as a text, provides an answer to the
needs of graduate physical mathematics students and their teachers. The present
edition is a thorough revision of the first, including a new chapter entitled
``Connections on Principle Fibre Bundles'' which includes sections on holonomy,
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characteristic classes, invariant curvature integrals and problems on the geometry
of gauge fields, monopoles, instantons, spin structure and spin connections. Many
paragraphs have been rewritten, and examples and exercises added to ease the
study of several chapters. The index includes over 130 entries.

Analysis, Manifolds, and Physics
Differential geometry and topology have become essential tools for many
theoretical physicists. In particular, they are indispensable in theoretical studies of
condensed matter physics, gravity, and particle physics. Geometry, Topology and
Physics, Second Edition introduces the ideas and techniques of differential
geometry and topology at a level suitable for postgraduate students and
researchers in these fields. The second edition of this popular and established text
incorporates a number of changes designed to meet the needs of the reader and
reflect the development of the subject. The book features a considerably expanded
first chapter, reviewing aspects of path integral quantization and gauge theories.
Chapter 2 introduces the mathematical concepts of maps, vector spaces, and
topology. The following chapters focus on more elaborate concepts in geometry
and topology and discuss the application of these concepts to liquid crystals,
superfluid helium, general relativity, and bosonic string theory. Later chapters
unify geometry and topology, exploring fiber bundles, characteristic classes, and
index theorems. New to this second edition is the proof of the index theorem in
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terms of supersymmetric quantum mechanics. The final two chapters are devoted
to the most fascinating applications of geometry and topology in contemporary
physics, namely the study of anomalies in gauge field theories and the analysis of
Polakov's bosonic string theory from the geometrical point of view. Geometry,
Topology and Physics, Second Edition is an ideal introduction to differential
geometry and topology for postgraduate students and researchers in theoretical
and mathematical physics.

Mathematical Physics
Concerned with probability theory, Elton Hsu's study focuses primarily on the
relations between Brownian motion on a manifold and analytical aspects of
differential geometry. A key theme is the probabilistic interpretation of the
curvature of a manifold

Geometric Mechanics on Riemannian Manifolds
DIVProceeds from general to special, including chapters on vector analysis on
manifolds and integration theory. /div

Analysis, Manifolds, and Physics
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An engagingly-written account of mathematical tools and ideas, this book provides
a graduate-level introduction to the mathematics used in research in physics. The
first half of the book focuses on the traditional mathematical methods of physics –
differential and integral equations, Fourier series and the calculus of variations.
The second half contains an introduction to more advanced subjects, including
differential geometry, topology and complex variables. The authors' exposition
avoids excess rigor whilst explaining subtle but important points often glossed over
in more elementary texts. The topics are illustrated at every stage by carefully
chosen examples, exercises and problems drawn from realistic physics settings.
These make it useful both as a textbook in advanced courses and for self-study.
Password-protected solutions to the exercises are available to instructors at
www.cambridge.org/9780521854030.

Mathematical Physics
The first edition of this book entitled Analysis on Riemannian Manifolds and Some
Problems of Mathematical Physics was published by Voronezh Univer sity Press in
1989. For its English edition, the book has been substantially revised and
expanded. In particular, new material has been added to Sections 19 and 20. I am
grateful to Viktor L. Ginzburg for his hard work on the transla tion and for writing
Appendix F, and to Tomasz Zastawniak for his numerous suggestions. My special
thanks go to the referee for his valuable remarks on the theory of stochastic
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processes. Finally, I would like to acknowledge the support of the AMS fSU Aid Fund
and the International Science Foundation (Grant NZBOOO), which made possible
my work on some of the new results included in the English edition of the book.
Voronezh, Russia Yuri Gliklikh September, 1995 Preface to the Russian Edition The
present book is apparently the first in monographic literature in which a common
treatment is given to three areas of global analysis previously consid ered quite
distant from each other, namely, differential geometry and classical mechanics,
stochastic differential geometry and statistical and quantum me chanics, and
infinite-dimensional differential geometry of groups of diffeomor phisms and
hydrodynamics. The unification of these topics under the cover of one book
appears, however, quite natural, since the exposition is based on a geometrically
invariant form of the Newton equation and its analogs taken as a fundamental law
of motion.

Differential Geometry with Applications to Mechanics and
Physics
Suitable for advanced undergraduate and graduate students, this new textbook
contains an introduction to the mathematical concepts used in physics and
engineering. The entire book is unique in that it draws upon applications from
physics, rather than mathematical examples, to ensure students are fully equipped
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with the tools they need. This approach prepares the reader for advanced topics,
such as quantum mechanics and general relativity, while offering examples,
problems, and insights into classical physics. The book is also distinctive in the
coverage it devotes to modelling, and to oft-neglected topics such as Green's
functions.

Differentiable Manifolds
This updated and expanded second edition of an established text presents a
detailed exposition of the modern theory of supermanifolds, including a rigorous
account of the superanalogs of all the basic structures of ordinary manifold theory.

Geometrical Methods of Mathematical Physics
This book provides an introduction to the mathematics of modern physics,
presenting concepts and techniques in mathematical physics at a level suitable for
advanced undergraduates and beginning graduate students. It aims to introduce
the reader to modern mathematical thinking within a physics setting. Topics
covered include tensor algebra, differential geometry, topology, Lie groups and Lie
algebras, distribution theory, fundamental analysis and Hilbert spaces. The book
includes exercises and worked examples, to test the students' understanding of
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the various concepts, as well as extending the themes covered in the main text.

Manifold Theory
This book provides a systematic presentation of the mathematical foundation of
modern physics with applications particularly within classical mechanics and the
theory of relativity. Written to be self-contained, Smooth Manifolds and Fibre
Bundles with Applications to Theoretical Physics provides complete and rigorous
proofs of all the results presented within. Among the themes illustrated in the book
are differentiable manifolds, differential forms, fiber bundles and differential
geometry with non-trivial applications especially within the general theory of
relativity. The emphasis is upon a systematic and logical construction of the
mathematical foundations. It can be used as a textbook for a pure mathematics
course in differential geometry, assuming the reader has a good understanding of
basic analysis, linear algebra and point set topology. The book will also appeal to
students of theoretical physics interested in the mathematical foundation of the
theories.

Analysis and Algebra on Differentiable Manifolds: A Workbook
for Students and Teachers
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A famous Swiss professor gave a student’s course in Basel on Riemann surfaces.
After a couple of lectures, a student asked him, “Professor, you have as yet not
given an exact de nition of a Riemann surface.” The professor answered, “With
Riemann surfaces, the main thing is to UNDERSTAND them, not to de ne them.”
The student’s objection was reasonable. From a formal viewpoint, it is of course
necessary to start as soon as possible with strict de nitions, but the professor’s swer also has a substantial background. The pure de nition of a Riemann surface—
as a complex 1-dimensional complex analytic manifold—contributes little to a true
understanding. It takes a long time to really be familiar with what a Riemann sface is. This example is typical for the objects of global analysis—manifolds with
str- tures. There are complex concrete de nitions but these do not automatically
explain what they really are, what we can do with them, which operations they
really admit, how rigid they are. Hence, there arises the natural question—how to
attain a deeper understanding? One well-known way to gain an understanding is
through underpinning the d- nitions, theorems and constructions with hierarchies
of examples, counterexamples and exercises. Their choice, construction and
logical order is for any teacher in global analysis an interesting, important and fun
creating task.
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