Read Online Solutions Munkres Topology

Solutions Munkres Topology
The recent revolution in differential topology related
to the discovery of non-standard (”exotic”)
smoothness structures on topologically trivial
manifolds such as R4 suggests many exciting
opportunities for applications of potentially deep
importance for the spacetime models of theoretical
physics, especially general relativity. This rich
panoply of new differentiable structures lies in the
previously unexplored region between topology and
geometry. Just as physical geometry was thought to
be trivial before Einstein, physicists have continued
to work under the tacit — but now shown to be
incorrect — assumption that differentiability is
uniquely determined by topology for simple fourmanifolds. Since diffeomorphisms are the
mathematical models for physical coordinate
transformations, Einstein's relativity principle
requires that these models be physically
inequivalent. This book provides an introductory
survey of some of the relevant mathematics and
presents preliminary results and suggestions for
further applications to spacetime models.
Application of the concepts and methods of topology
and geometry have led to a deeper understanding of
many crucial aspects in condensed matter physics,
cosmology, gravity and particle physics. This book
can be considered an advanced textbook on modern
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applications and recent developments in these fields
of physical research. Written as a set of largely selfcontained extensive lectures, the book gives an
introduction to topological concepts in gauge
theories, BRST quantization, chiral anomalies,
supersymmetric solitons and noncommutative
geometry. It will be of benefit to postgraduate
students, educating newcomers to the field and
lecturers looking for advanced material.
. The theory of difference equations, the methods
used in their solutions and their wide applications
have advanced beyond their adolescent stage to
occupy a central position in Applicable Analysis. In
fact, in the last five years, the proliferation of the
subject is witnessed by hundreds of research articles
and several monographs, two International
Conferences and numerous Special Sessions, and a
new Journal as well as several special issues of
existing journals, all devoted to the theme of
Difference Equations. Now even those experts who
believe in the universality of differential equations
are discovering the sometimes striking divergence
between the continuous and the discrete. There is
no doubt that the theory of difference equations will
continue to play an important role in mathematics as
a whole. In 1992, the first author published a
monograph on the subject entitled Difference
Equations and Inequalities. This book was an indepth survey of the field up to the year of publication.
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Since then, the subject has grown to such an extent
that it is now quite impossible for a similar survey,
even to cover just the results obtained in the last four
years, to be written. In the present monograph, we
have collected some of the results which we have
obtained in the last few years, as well as some yet
unpublished ones.
This textbook presents a unified approach to
compact and noncompact Riemann surfaces from
the point of view of the so-called L2
$\bar{\delta}$-method. This method is a powerful
technique from the theory of several complex
variables, and provides for a unique approach to the
fundamentally different characteristics of compact
and noncompact Riemann surfaces. The inclusion of
continuing exercises running throughout the book,
which lead to generalizations of the main theorems,
as well as the exercises included in each chapter
make this text ideal for a one- or two-semester
graduate course.
The theory of persistence modules originated in
topological data analysis and became an active area
of research in algebraic topology. This book provides
a concise and self-contained introduction to
persistence modules and focuses on their
interactions with pure mathematics, bringing the
reader to the cutting edge of current research. In
particular, the authors present applications of
persistence to symplectic topology, including the
Page 3/25

Read Online Solutions Munkres Topology
geometry of symplectomorphism groups and
embedding problems. Furthermore, they discuss
topological function theory, which provides new
insight into oscillation of functions. The book is
accessible to readers with a basic background in
algebraic and differential topology.
This is the second of a three volume collection
devoted to the geometry, topology, and curvature of
2-dimensional spaces. The collection provides a
guided tour through a wide range of topics by one of
the twentieth century's masters of geometric
topology. The books are accessible to college and
graduate students and provide perspective and
insight to mathematicians at all levels who are
interested in geometry and topology. The second
volume deals with the topology of 2-dimensional
spaces. The attempts encountered in Volume 1 to
understand length and area in the plane lead to
examples most easily described by the methods of
topology (fluid geometry): finite curves of infinite
length, 1-dimensional curves of positive area, spacefilling curves (Peano curves), 0-dimensional subsets
of the plane through which no straight path can pass
(Cantor sets), etc. Volume 2 describes such sets. All
of the standard topological results about
2-dimensional spaces are then proved, such as the
Fundamental Theorem of Algebra (two proofs), the
No Retraction Theorem, the Brouwer Fixed Point
Theorem, the Jordan Curve Theorem, the Open
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Mapping Theorem, the Riemann-Hurwitz Theorem,
and the Classification Theorem for Compact
2-manifolds. Volume 2 also includes a number of
theorems usually assumed without proof since their
proofs are not readily available, for example, the
Zippin Characterization Theorem for 2-dimensional
spaces that are locally Euclidean, the Schoenflies
Theorem characterizing the disk, the Triangulation
Theorem for 2-manifolds, and the R. L. Moore's
Decomposition Theorem so useful in understanding
fractal sets.
A substantially revised edition of the UTM volume,
with a view to making the book far more accessible
to undergraduates. It contains a larger number of
detailed explanations and exercises, together with
fully worked solutions to the essential problems and
a new chapter on the historical aspects.
Combining concepts from topology and algorithms,
this book delivers what its title promises: an
introduction to the field of computational topology.
Starting with motivating problems in both
mathematics and computer science and building up
from classic topics in geometric and algebraic
topology, the third part of the text advances to
persistent homology. This point of view is critically
important in turning a mostly theoretical field of
mathematics into one that is relevant to a multitude
of disciplines in the sciences and engineering. The
main approach is the discovery of topology through
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algorithms. The book is ideal for teaching a graduate
or advanced undergraduate course in computational
topology, as it develops all the background of both
the mathematical and algorithmic aspects of the
subject from first principles. Thus the text could
serve equally well in a course taught in a
mathematics department or computer science
department.
The book offers a good introduction to topology through
solved exercises. It is mainly intended for undergraduate
students. Most exercises are given with detailed
solutions. In the second edition, some significant
changes have been made, other than the additional
exercises. There are also additional proofs (as
exercises) of many results in the old section "What You
Need To Know", which has been improved and renamed
in the new edition as "Essential Background". Indeed, it
has been considerably beefed up as it now includes
more remarks and results for readers' convenience. The
interesting sections "True or False" and "Tests" have
remained as they were, apart from a very few changes.
This overview of some of the main results and recent
developments in nonlinear water waves presents
fundamental aspects of the field and discusses several
important topics of current research interest. It contains
selected information about water-wave motion for which
advanced mathematical study can be pursued, enabling
readers to derive conclusions that explain observed
phenomena to the greatest extent possible. The author
discusses the underlying physical factors of such waves
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and explores the physical relevance of the mathematical
results that are presented. The material is an expanded
version of the author's lectures delivered at the NSFCBMS Regional Research Conference in the
Mathematical Sciences organized by the Mathematics
Department of the University of Texas-Pan American in
2010.
This book explains the foundations of holomorphic curve
theory in contact geometry. By using a particular
geometric problem as a starting point the authors guide
the reader into the subject. As such it ideally serves as
preparation and as entry point for a deeper study of the
analysis underlying symplectic field theory. An
introductory chapter sets the stage explaining some of
the basic notions of contact geometry and the role of
holomorphic curves in the field. The authors proceed to
the heart of the material providing a detailed exposition
about finite energy planes and periodic orbits (chapter 4)
to disk filling methods and applications (chapter 9). The
material is self-contained. It includes a number of
technical appendices giving the geometric analysis
foundations for the main results, so that one may easily
follow the discussion. Graduate students as well as
researchers who want to learn the basics of this fast
developing theory will highly appreciate this accessible
approach taken by the authors.
This book explores several important aspects of recent
developments in the interdisciplinary applications of
mathematical analysis (MA), and highlights how MA is
now being employed in many areas of scientific
research. Each of the 23 carefully reviewed chapters
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was written by experienced expert(s) in respective field,
and will enrich readers’ understanding of the respective
research problems, providing them with sufficient
background to understand the theories, methods and
applications discussed. The book’s main goal is to
highlight the latest trends and advances, equipping
interested readers to pursue further research of their
own. Given its scope, the book will especially benefit
graduate and PhD students, researchers in the applied
sciences, educators, and engineers with an interest in
recent developments in the interdisciplinary applications
of mathematical analysis.
Two ergodic theory workshops were held at the
University of North Carolina at Chapel Hill. The events
gave new researchers an introduction to active research
areas and promoted interaction between young and
established mathematicians. Included are research and
survey articles devoted to various topics in ergodic
theory. The book is suitable for graduate students and
researchers interested in these and related areas.
The main purpose of the present volume is to give a
survey of some of the most significant achievements
obtained by topological methods in nonlin ear analysis
during the last three decades. It is intended, at least
partly, as a continuation of Topological Nonlinear
Analysis: Degree, Singularity and Varia tions, published
in 1995. The survey articles presented are concerned
with three main streams of research, that is topological
degree, singularity theory and variational methods, They
reflect the personal taste of the authors, all of them well
known and distinguished specialists. A common feature
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of these articles is to start with a historical introduction
and conclude with recent results, giving a dynamic
picture of the state of the art on these topics. Let us
mention the fact that most of the materials in this book
were pre sented by the authors at the "Second
Topological Analysis Workshop on Degree, Singularity
and Variations: Developments of the Last 25 Years,"
held in June 1995 at Villa Tuscolana, Frascati, near
Rome. Michele Matzeu Alfonso Vignoli Editors
Topological Nonlinear Analysis II Degree, Singularity and
Variations Classical Solutions for a Perturbed N-Body
System Gianfausto Dell 'A ntonio O. Introduction In this
review I shall consider the perturbed N-body system, i.e.,
a system composed of N point bodies of masses ml, ...
mN, described in cartesian co ordinates by the system of
equations (0.1) where f) V'k,m == -£l--' m = 1, 2, 3.
This book systematically introduces the theory of
nonlinear analysis, providing an overview of topics such
as geometry of Banach spaces, differential calculus in
Banach spaces, monotone operators, and fixed point
theorems. It also discusses degree theory, nonlinear
matrix equations, control theory, differential and integral
equations, and inclusions. The book presents surjectivity
theorems, variational inequalities, stochastic game
theory and mathematical biology, along with a large
number of applications of these theories in various other
disciplines. Nonlinear analysis is characterised by its
applications in numerous interdisciplinary fields, ranging
from engineering to space science, hydromechanics to
astrophysics, chemistry to biology, theoretical mechanics
to biomechanics and economics to stochastic game
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theory. Organised into ten chapters, the book shows the
elegance of the subject and its deep-rooted concepts
and techniques, which provide the tools for developing
more realistic and accurate models for a variety of
phenomena encountered in diverse applied fields. It is
intended for graduate and undergraduate students of
mathematics and engineering who are familiar with
discrete mathematical structures, differential and integral
equations, operator theory, measure theory, Banach and
Hilbert spaces, locally convex topological vector spaces,
and linear functional analysis.
Based on Fields medal winning work of Michael
Freedman, this book explores the disc embedding
theorem for 4-dimensional manifolds. This theorem
underpins virtually all our understanding of topological
4-manifolds. Most famously, this includes the
4-dimensional Poincaré conjecture in the topological
category. The Disc Embedding Theorem contains the
first thorough and approachable exposition of
Freedman's proof of the disc embedding theorem, with
many new details. A self-contained account of
decomposition space theory, a beautiful but outmoded
branch of topology that produces non-differentiable
homeomorphisms between manifolds, is provided, as
well as a stand-alone interlude that explains the disc
embedding theorem's key role in all known
homeomorphism classifications of 4-manifolds via
surgery theory and the s-cobordism theorem.
Additionally, the ramifications of the disc embedding
theorem within the study of topological 4-manifolds, for
example Frank Quinn's development of fundamental
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tools like transversality are broadly described. The book
is written for mathematicians, within the subfield of
topology, specifically interested in the study of
4-dimensional spaces, and includes numerous
professionally rendered figures.

This volume is part of the two-volume proceedings of
the 19th International Conf- ence on Artificial Neural
Networks (ICANN 2009), which was held in Cyprus
during September 14–17, 2009. The ICANN
conference is an annual meeting sp- sored by the
European Neural Network Society (ENNS), in
cooperation with the - ternational Neural Network
Society (INNS) and the Japanese Neural Network
Society (JNNS). ICANN 2009 was technically
sponsored by the IEEE Computational Intel- gence
Society. This series of conferences has been held
annually since 1991 in various European countries
and covers the field of neurocomputing, learning
systems and related areas. Artificial neural networks
provide an information-processing structure inspired
by biological nervous systems. They consist of a
large number of highly interconnected processing
elements, with the capability of learning by example.
The field of artificial neural networks has evolved
significantly in the last two decades, with active
partici- tion from diverse fields, such as engineering,
computer science, mathematics, artificial
intelligence, system theory, biology, operations
research, and neuroscience. Artificial neural
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networks have been widely applied for pattern
recognition, control, optimization, image processing,
classification, signal processing, etc.
The present book is the first ever published in which
a new type of eigenvalue problem is studied, one
that is very useful for applications: eigenvalue
problems related to hemivariational inequalities, i.e.
involving nonsmooth, nonconvex, energy functions.
New existence, multiplicity and perturbation results
are proved using three different approaches:
minimization, minimax methods and (sub)critical
point theory. Nonresonant and resonant cases are
studied both for static and dynamic problems and
several new qualitative properties of the
hemivariational inequalities are obtained. Both
simple and double eigenvalue problems are studied,
as well as those constrained on the sphere and
those which are unconstrained. The book is selfcontained, is written with the utmost possible clarity
and contains highly original results. Applications
concerning new stability results for beams, plates
and shells with adhesive supports, etc. illustrate the
theory. Audience: applied and pure mathematicians,
civil, aeronautical and mechanical engineers.
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
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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 nonEuclidean 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 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.
This volume deals with the theory of finite topological
spaces and its relationship with the homotopy and
simple homotopy theory of polyhedra. The
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interaction between their intrinsic combinatorial and
topological structures makes finite spaces a useful
tool for studying problems in Topology, Algebra and
Geometry from a new perspective. In particular, the
methods developed in this manuscript are used to
study Quillen's conjecture on the poset of psubgroups of a finite group and the Andrews-Curtis
conjecture on the 3-deformability of contractible twodimensional complexes. This self-contained work
constitutes the first detailed exposition on the
algebraic topology of finite spaces. It is intended for
topologists and combinatorialists, but it is also
recommended for advanced undergraduate students
and graduate students with a modest knowledge of
Algebraic Topology.
This book provides a crash course on various
methods from the bifurcation theory of Functional
Differential Equations (FDEs). FDEs arise very
naturally in economics, life sciences and engineering
and the study of FDEs has been a major source of
inspiration for advancement in nonlinear analysis
and infinite dimensional dynamical systems. The
book summarizes some practical and general
approaches and frameworks for the investigation of
bifurcation phenomena of FDEs depending on
parameters with chap. This well illustrated book aims
to be self contained so the readers will find in this
book all relevant materials in bifurcation, dynamical
systems with symmetry, functional differential
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equations, normal forms and center manifold
reduction. This material was used in graduate
courses on functional differential equations at Hunan
University (China) and York University (Canada).
This book is intended as a one-semester course in
general topology, a.k.a. point-set topology, for
undergraduate students as well as first-year
graduate students. Such a course is considered a
prerequisite for further studying analysis, geometry,
manifolds, and certainly, for a career of
mathematical research. Researchers may find it
helpful especially from the comprehensive
indices.General topology resembles a language in
modern mathematics. Because of this, the book is
with a concentration on basic concepts in general
topology, and the presentation is of a brief style, both
concise and precise. Though it is hard to determine
exactly which concepts therein are basic and which
are not, the author makes efforts in the selection
according to personal experience on the occurrence
frequency of notions in advanced mathematics, and
to related books that have received admirable
reviews.This book also contains exercises for each
chapter with selected solutions. Interrelationships
among concepts are taken into account frequently.
Twelve particular topological spaces are repeatedly
exploited, which serve as examples to learn new
concepts based on old ones.
The book presents a comprehensive exposition of
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extension results for maps between different
geometric objects and of extension-trace results for
smooth functions on subsets with no a priori
differential structure (Whitney problems). The
account covers development of the area from the
initial classical works of the first half of the 20th
century to the flourishing period of the last decade.
Seemingly very specific these problems have been
from the very beginning a powerful source of ideas,
concepts and methods that essentially influenced
and in some cases even transformed considerable
areas of analysis. Aside from the material linked by
the aforementioned problems the book also is unified
by geometric analysis approach used in the proofs of
basic results. This requires a variety of geometric
tools from convex and combinatorial geometry to
geometry of metric space theory to Riemannian and
coarse geometry and more. The necessary facts are
presented mostly with detailed proofs to make the
book accessible to a wide audience.
This book presents global actions of arbitrary Lie
groups on large classes of generalised functions by
using a novel parametric approach. This new
method extends and completes earlier results of the
author and collaborators, in which global Lie group
actions on generalised functions were only defined in
the case of projectable or fibre-preserving Lie group
actions. The parametric method opens the possibility
of dealing with vastly larger classes of Lie semigroup
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actions which still transform solutions into solutions.
These Lie semigroups can contain arbitrary
noninvertible smooth mappings. Thus, they cannot
be subsemigroups of Lie groups. Audience: This
volume is addressed to graduate students and
researchers involved in solving linear and nonlinear
partial differential equations, and in particular, in
dealing with the Lie group symmetries of their
classical or generalised solutions.
Data analytics has become an integral part of materials
science. This book provides the practical tools and
fundamentals needed for researchers in materials science to
understand how to analyze large datasets using statistical
methods, especially inverse methods applied to
microstructure characterization. It contains valuable guidance
on essential topics such as denoising and data modeling.
Additionally, the analysis and applications section addresses
compressed sensing methods, stochastic models, extreme
estimation, and approaches to pattern detection.
A Comprehensive Course in Analysis by Poincaré Prize
winner Barry Simon is a five-volume set that can serve as a
graduate-level analysis textbook with a lot of additional bonus
information, including hundreds of problems and numerous
notes that extend the text and provide important historical
background. Depth and breadth of exposition make this set a
valuable reference source for almost all areas of classical
analysis. Part 1 is devoted to real analysis. From one point of
view, it presents the infinitesimal calculus of the twentieth
century with the ultimate integral calculus (measure theory)
and the ultimate differential calculus (distribution theory).
From another, it shows the triumph of abstract spaces:
topological spaces, Banach and Hilbert spaces, measure
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spaces, Riesz spaces, Polish spaces, locally convex spaces,
Fréchet spaces, Schwartz space, and spaces. Finally it is the
study of big techniques, including the Fourier series and
transform, dual spaces, the Baire category, fixed point
theorems, probability ideas, and Hausdorff dimension.
Applications include the constructions of nowhere
differentiable functions, Brownian motion, space-filling curves,
solutions of the moment problem, Haar measure, and
equilibrium measures in potential theory.
This volume studies the dynamics of iterated holomorphic
mappings from a Riemann surface to itself, concentrating on
the classical case of rational maps of the Riemann sphere.
This subject is large and rapidly growing. These lectures are
intended to introduce some key ideas in the field, and to form
a basis for further study. The reader is assumed to be familiar
with the rudiments of complex variable theory and of twodimensional differential geometry, as well as some basic
topics from topology. This third edition contains a number of
minor additions and improvements: A historical survey has
been added, the definition of Lattés map has been made
more inclusive, and the écalle-Voronin theory of parabolic
points is described. The résidu itératif is studied, and the
material on two complex variables has been expanded.
Recent results on effective computability have been added,
and the references have been expanded and updated.
Written in his usual brilliant style, the author makes difficult
mathematics look easy. This book is a very accessible source
for much of what has been accomplished in the field.
Minimal surfaces date back to Euler and Lagrange and the
beginning of the calculus of variations. Many of the
techniques developed have played key roles in geometry and
partial differential equations. Examples include monotonicity
and tangent cone analysis originating in the regularity theory
for minimal surfaces, estimates for nonlinear equations based
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on the maximum principle arising in Bernstein's classical
work, and even Lebesgue's definition of the integral that he
developed in his thesis on the Plateau problem for minimal
surfaces. This book starts with the classical theory of minimal
surfaces and ends up with current research topics. Of the
various ways of approaching minimal surfaces (from complex
analysis, PDE, or geometric measure theory), the authors
have chosen to focus on the PDE aspects of the theory. The
book also contains some of the applications of minimal
surfaces to other fields including low dimensional topology,
general relativity, and materials science. The only
prerequisites needed for this book are a basic knowledge of
Riemannian geometry and some familiarity with the maximum
principle.
On August 8, 1900, at the second International Congress of
Mathematicians in Paris, David Hilbert delivered his famous
lecture in which he described twenty-three problems that
were to play an influential role in mathematical research. A
century later, on May 24, 2000, at a meeting at the College
de France, the Clay Mathematics Institute (CMI) announced
the creation of a US$7 million prize fund for the solution of
seven important classic problems which have resisted
solution. The prize fund is divided equally among the seven
problems. There is no time limit for their solution. The
Millennium Prize Problems were selected by the founding
Scientific Advisory Board of CMI--Alain Connes, Arthur Jaffe,
Andrew Wiles, and Edward Witten--after consulting with other
leading mathematicians. Their aim was somewhat different
than that of Hilbert: not to define new challenges, but to
record some of the most difficult issues with which
mathematicians were struggling at the turn of the second
millennium; to recognize achievement in mathematics of
historical dimension; to elevate in the consciousness of the
general public the fact that in mathematics, the frontier is still
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open and abounds in important unsolved problems; and to
emphasize the importance of working towards a solution of
the deepest, most difficult problems. The present volume sets
forth the official description of each of the seven problems
and the rules governing the prizes. It also contains an essay
by Jeremy Gray on the history of prize problems in
mathematics.
This textbook is aimed at newcomers to nonlinear dynamics
and chaos, especially students taking a first course in the
subject. The presentation stresses analytical methods,
concrete examples, and geometric intuition. The theory is
developed systematically, starting with first-order differential
equations and their bifurcations, followed by phase plane
analysis, limit cycles and their bifurcations, and culminating
with the Lorenz equations, chaos, iterated maps, period
doubling, renormalization, fractals, and strange attractors.
In 1927 M. Morse discovered that the number of critical points
of a smooth function on a manifold is closely related to the
topology of the manifold. This became a starting point of the
Morse theory which is now one of the basic parts of
differential topology. It is a large and actively developing
domain of differential topology, with applications and
connections to many geometrical problems. The aim of the
present book is to give a systematic treatment of the
geometric foundations of a subfield of that topic, the circlevalued Morse functions, a subfield of Morse theory.
In 1848 James Challis showed that smooth solutions to the
compressible Euler equations can become multivalued, thus
signifying the onset of a shock singularity. Today it is known
that, for many hyperbolic systems, such singularities often
develop. However, most shock-formation results have been
proved only in one spatial dimension. Serge Alinhac's
groundbreaking work on wave equations in the late 1990s
was the first to treat more than one spatial dimension. In
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2007, for the compressible Euler equations in vorticity-free
regions, Demetrios Christodoulou remarkably sharpened
Alinhac's results and gave a complete description of shock
formation. In this monograph, Christodoulou's framework is
extended to two classes of wave equations in three spatial
dimensions. It is shown that if the nonlinear terms fail to
satisfy the null condition, then for small data, shocks are the
only possible singularities that can develop. Moreover, the
author exhibits an open set of small data whose solutions
form a shock, and he provides a sharp description of the blowup. These results yield a sharp converse of the fundamental
result of Christodoulou and Klainerman, who showed that
small-data solutions are global when the null condition is
satisfied. Readers who master the material will have acquired
tools on the cutting edge of PDEs, fluid mechanics,
hyperbolic conservation laws, wave equations, and geometric
analysis.

Two related problems are studied in this thesis. We refer
to them as the real and the complex case. In the real
case, we are interested in hulls $\hat{K}$ of compact
sets $K$ in $\RR^n$. A hull $\hat{K}$ is a minimal
compact set in $\RR^n$ that contains $K$ and has the
property that the equation $df = \phi$ has a solution $f$
whose support is arbitrarily close to $\hat{K}$, for any
given $q$-form $\phi$ on $\RR^n$ whose support is
contained in $K$. In the complex case, the analogous
problem for the equation $\bar{\partial}f = \phi$ on
$\Cc^n$ is studied (here $\phi$ is a $(0,q)$-form). In
both cases, we prove that hulls exist but are not unique,
unless $\hat{K} = K$ or $q=1$. In the real case, we use
de Rham theory to characterize hulls $\hat{K}$ as the
minimal compact sets containing $K$ and satisfying the
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condition $i_{\ast}=0$, where $i_{\ast}: \tilde{H}_{n-q}(K)
\to \tilde{H}_{n-q}(\hat{K})$ is a natural map on the real
homology groups induced by the inclusion $i: K
\hookrightarrow \hat{K}$. As a consequence, we observe
that $\hat{K} = K$ precisely when $\tilde{H}_{n-q}(K) =
0$. Next, we turn to the study of polyhedral hulls. We
prove that they always exist and are obtained by adding
to $K$ a finite number of simplicial $(n-q+1)$-chains that
lie in the complement of $K$ and have their boundary in
$K$. Finally, we apply these results to prove a theorem
about the topology of hyperplane sections of $K$ in
$\RR^n$. To study of the complex case is complicated
by the fact that geometric and analytic dualities for the
Dolbeault cohomology hold only under certain
conditions. We use Andreotti-Grauert theory to find some
conditions that imply $\hat{K} = K$ and, in case
$\hat{K}$ is polyhedral, prove some estimates on the
dimension of $\hat{K} \setminus K$. In particular, we
show that there exist polyhedral hulls that satisfy
dim$(\hat{K} \setminus K) \le 2n-q+1$ and that arbitrary
hulls can be approximated by such polyhedral hulls.
Next, fibered hulls are considered. They turn out to be
related to polynomial hulls and provide some interesting
examples. As an application of the theory developed, we
prove that $\bar{\partial}$-cohomology classes of open
subsets of $\Cc^n$ can be represented by $(0,q)$-forms
supported arbitrarily close to a closed set of Hausdorff
dimension at most $2n-q$.
Aimed primarily at undergraduate level university
students, An Illustrative Introduction to Modern Analysis
provides an accessible and lucid contemporary account
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of the fundamental principles of Mathematical Analysis.
The themes treated include Metric Spaces, General
Topology, Continuity, Completeness, Compactness,
Measure Theory, Integration, Lebesgue Spaces, Hilbert
Spaces, Banach Spaces, Linear Operators, Weak and
Weak* Topologies. Suitable both for classroom use and
independent reading, this book is ideal preparation for
further study in research areas where a broad
mathematical toolbox is required.
Written as a textbook, A First Course in Functional
Analysis is an introduction to basic functional analysis
and operator theory, with an emphasis on Hilbert space
methods. The aim of this book is to introduce the basic
notions of functional analysis and operator theory without
requiring the student to have taken a course in measure
theory as a prerequisite. It is written and structured the
way a course would be designed, with an emphasis on
clarity and logical development alongside real
applications in analysis. The background required for a
student taking this course is minimal; basic linear
algebra, calculus up to Riemann integration, and some
acquaintance with topological and metric spaces.
Algebraic Topology is an introductory textbook based on
a class for advanced high-school students at the
Stanford University Mathematics Camp (SUMaC) that
the authors have taught for many years. Each chapter, or
lecture, corresponds to one day of class at SUMaC. The
book begins with the preliminaries needed for the formal
definition of a surface. Other topics covered in the book
include the classification of surfaces, group theory, the
fundamental group, and homology. This book assumes
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no background in abstract algebra or real analysis, and
the material from those subjects is presented as needed
in the text. This makes the book readable to
undergraduates or high-school students who do not have
the background typically assumed in an algebraic
topology book or class. The book contains many
examples and exercises, allowing it to be used for both
self-study and for an introductory undergraduate
topology course.
The book is intended as a text for a one-semester
graduate course in operator theory to be taught "from
scratch'', not as a sequel to a functional analysis course,
with the basics of the spectral theory of linear operators
taking the center stage. The book consists of six
chapters and appendix, with the material flowing from the
fundamentals of abstract spaces (metric, vector, normed
vector, and inner product), the Banach Fixed-Point
Theorem and its applications, such as Picard's Existence
and Uniqueness Theorem, through the basics of linear
operators, two of the three fundamental principles (the
Uniform Boundedness Principle and the Open Mapping
Theorem and its equivalents: the Inverse Mapping and
Closed Graph Theorems), to the elements of the spectral
theory, including Gelfand's Spectral Radius Theorem
and the Spectral Theorem for Compact Self-Adjoint
Operators, and its applications, such as the celebrated
Lyapunov Stability Theorem. Conceived as a text to be
used in a classroom, the book constantly calls for the
student's actively mastering the knowledge of the subject
matter. There are problems at the end of each chapter,
starting with Chapter 2 and totaling at 150. Many
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important statements are given as problems and
frequently referred to in the main body. There are also
432 Exercises throughout the text, including Chapter 1
and the Appendix, which require of the student to prove
or verify a statement or an example, fill in certain details
in a proof, or provide an intermediate step or a
counterexample. They are also an inherent part of the
material. More difficult problems are marked with an
asterisk, many problems and exercises are supplied with
"existential'' hints. The book is generous on Examples
and contains numerous Remarks accompanying
definitions, examples, and statements to discuss certain
subtleties, raise questions on whether the converse
assertions are true, whenever appropriate, or whether
the conditions are essential. With carefully chosen
material, proper attention given to applications, and
plenty of examples, problems, and exercises, this welldesigned text is ideal for a one-semester Master's level
graduate course in operator theory with emphasis on
spectral theory for students majoring in mathematics,
physics, computer science, and engineering. Contents
Preface Preliminaries Metric Spaces Vector Spaces,
Normed Vector Spaces, and Banach Spaces Linear
Operators Elements of Spectral Theory in a Banach
Space Setting Elements of Spectral Theory in a Hilbert
Space Setting Appendix: The Axiom of Choice and
Equivalents Bibliography Index
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