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A Course In Functional Analysis Conway Solution Manual
This book was written expressly to serve as a textbook for a
one- or two-semester introductory graduate course in
functional analysis. Its (soon to be published) companion
volume, Operators on Hilbert Space, is in tended to be used as
a textbook for a subsequent course in operator theory. In
writing these books we have naturally been concerned with the
level of preparation of the potential reader, and, roughly
speaking, we suppose him to be familiar with the approximate
equivalent of a one-semester course in each of the following
areas: linear algebra, general topology, complex analysis, and
measure theory. Experience has taught us, however, that such
a sequence of courses inevitably fails to treat certain topics
that are important in the study of functional analysis and
operator theory. For example, tensor products are frequently
not discussed in a first course in linear algebra. Likewise for
the topics of convergence of nets and the Baire category
theorem in a course in topology, and the connections between
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measure and topology in a course in measure theory. For this
reason we have chosen to devote the first ten chapters of this
volume (entitled Part I) to topics of a preliminary nature. In
other words, Part I summarizes in considerable detail what a
student should (and eventually must) know in order to study
functional analysis and operator theory successfully.
Text covers introduction to inner-product spaces, normed,
metric spaces, and topological spaces; complete orthonormal
sets, the Hahn-Banach Theorem and its consequences, and
many other related subjects. 1966 edition.
This book constitutes a concise introductory course on
Functional Analysis for students who have studied calculus and
linear algebra. The topics covered are Banach spaces,
continuous linear transformations, Frechet derivative,
geometry of Hilbert spaces, compact operators, and
distributions. In addition, the book includes selected
applications of functional analysis to differential equations,
optimization, physics (classical and quantum mechanics), and
numerical analysis. The book contains 197 problems, meant to
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reinforce the fundamental concepts. The inclusion of detailed
solutions to all the exercises makes the book ideal also for selfstudy. A Friendly Approach to Functional Analysis is written
specifically for undergraduate students of pure mathematics
and engineering, and those studying joint programmes with
mathematics. Request Inspection Copy
The unifying approach of functional analysis is to view
functions as points in abstract vector space and the
differential and integral operators as linear transformations on
these spaces. The author's goal is to present the basics of
functional analysis in a way that makes them comprehensible
to a student who has completed courses in linear algebra and
real analysis, and to develop the topics in their historical
contexts.
Introduction to Functional Analysis
A Course in Functional Analysis and Measure Theory
Beginning Functional Analysis
Written as a textbook, A First Course in Functional Analysis is an
introduction to basic functional analysis and operator theory, with
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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.
This second edition includes exercises at the end of each chapter,
revised bibliographies, references and an index.
It begins in Chapter 1 with an introduction to the necessary
foundations, including the Arzelà–Ascoli theorem, elementary Hilbert
space theory, and the Baire Category Theorem. Chapter 2 develops the
three fundamental principles of functional analysis (uniform
boundedness, open mapping theorem, Hahn–Banach theorem) and discusses
reflexive spaces and the James space. Chapter 3 introduces the weak
and weak topologies and includes the theorems of Banach–Alaoglu,
Banach–Dieudonné, Eberlein–Šmulyan, Kre&ibreve;n–Milman, as well as
an introduction to topological vector spaces and applications to
ergodic theory. Chapter 4 is devoted to Fredholm theory. It includes
an introduction to the dual operator and to compact operators, and it
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establishes the closed image theorem. Chapter 5 deals with the
spectral theory of bounded linear operators. It introduces complex
Banach and Hilbert spaces, the continuous functional calculus for
self-adjoint and normal operators, the Gelfand spectrum, spectral
measures, cyclic vectors, and the spectral theorem. Chapter 6
introduces unbounded operators and their duals. It establishes the
closed image theorem in this setting and extends the functional
calculus and spectral measure to unbounded self-adjoint operators on
Hilbert spaces. Chapter 7 gives an introduction to strongly
continuous semigroups and their infinitesimal generators. It includes
foundational results about the dual semigroup and analytic
semigroups, an exposition of measurable functions with values in a
Banach space, and a discussion of solutions to the inhomogeneous
equation and their regularity properties. The appendix establishes
the equivalence of the Lemma of Zorn and the Axiom of Choice, and it
contains a proof of Tychonoff's theorem. With 10 to 20 elaborate
exercises at the end of each chapter, this book can be used as a text
for a one-or-two-semester course on functional analysis for beginning
graduate students. Prerequisites are first-year analysis and linear
algebra, as well as some foundational material from the second-year
courses on point set topology, complex analysis in one variable, and
measure and integration.
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Massive compilation offers detailed, in-depth discussions of vector
spaces, Hahn-Banach theorem, fixed-point theorems, duality theory,
Krein-Milman theorem, theory of compact operators, much more. Many
examples and exercises. 32-page bibliography. 1965 edition.
Elementary Functional Analysis
Techniques of Functional Analysis for Differential and Integral
Equations
Real and Functional Analysis

This book covers topics appropriate for a first-year graduate course preparing
students for the doctorate degree. The first half of the book presents the core of
measure theory, including an introduction to the Fourier transform. This material
can easily be covered in a semester. The second half of the book treats basic
functional analysis and can also be covered in a semester. After the basics, it
discusses linear transformations, duality, the elements of Banach algebras, and
C*-algebras. It concludes with a characterization of the unitary equivalence classes
of normal operators on a Hilbert space. The book is self-contained and only relies
on a background in functions of a single variable and the elements of metric spaces.
Following the author's belief that the best way to learn is to start with the particular
and proceed to the more general, it contains numerous examples and exercises.
The book is an advanced textbook and a reference text in functional analysis in the
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wide sense. It provides advanced undergraduate and graduate students with a
coherent introduction to the field, i.e. the basic principles, and leads them to more
demanding topics such as the spectral theorem, Choquet theory, interpolation
theory, analysis of operator semigroups, Hilbert-Schmidt operators and HilleTamarkin operators, topological vector spaces and distribution theory, fundamental
solutions, or the Schwartz kernel theorem.All topics are treated in great detail and
the text provided is suitable for self-studying the subject. This is enhanced by more
than 270 problems solved in detail. At the same time the book is a reference text for
any working mathematician needing results from functional analysis, operator
theory or the theory of distributions.Embedded as Volume V in the Course of
Analysis, readers will have a self-contained treatment of a key area in modern
mathematics. A detailed list of references invites to further studies.
Operator theory is a significant part of many important areas of modern
mathematics: functional analysis, differential equations, index theory,
representation theory, mathematical physics, and more. This text covers the central
themes of operator theory, presented with the excellent clarity and style that readers
have come to associate with Conway's writing. Early chapters introduce and review
material on $C^*$-algebras, normal operators, compact operators, and non-normal
operators. Some of the major topics covered are the spectral theorem, the functional
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calculus, and the Fredholm index. In addition, some deep connections between
operator theory and analytic functions are presented. Later chapters cover more
advanced topics, such as representations of $C^*$-algebras, compact perturbations,
and von Neumann algebras. Major results, such as the Sz.-Nagy Dilation Theorem,
the Weyl-von Neumann-Berg Theorem, and the classification of von Neumann
algebras, are covered, as is a treatment of Fredholm theory. The last chapter gives
an introduction to reflexive subspaces, which along with hyperreflexive spaces, are
one of the more successful episodes in the modern study of asymmetric algebras.
Professor Conway's authoritative treatment makes this a compelling and rigorous
course text, suitable for graduate students who have had a standard course in
functional analysis.
This book is meant as a text for a first-year graduate course in analysis. In a sense,
it covers the same topics as elementary calculus but treats them in a manner
suitable for people who will be using it in further mathematical investigations. The
organization avoids long chains of logical interdependence, so that chapters are
mostly independent. This allows a course to omit material from some chapters
without compromising the exposition of material from later chapters.
A Course in Abstract Analysis
Functional Analysis in Applied Mathematics and Engineering
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Elements of Functional Analysis
This textbook provides a careful treatment of functional analysis and some of its applications in
analysis, number theory, and ergodic theory. In addition to discussing core material in functional
analysis, the authors cover more recent and advanced topics, including Weyl’s law for
eigenfunctions of the Laplace operator, amenability and property (T), the measurable functional
calculus, spectral theory for unbounded operators, and an account of Tao’s approach to the prime
number theorem using Banach algebras. The book further contains numerous examples and
exercises, making it suitable for both lecture courses and self-study. Functional Analysis, Spectral
Theory, and Applications is aimed at postgraduate and advanced undergraduate students with some
background in analysis and algebra, but will also appeal to everyone with an interest in seeing how
functional analysis can be applied to other parts of mathematics.
This rigorous textbook is intended for a year-long analysis or advanced calculus course for
advanced undergraduate or beginning graduate students. Starting with detailed, slow-paced proofs
that allow students to acquire facility in reading and writing proofs, it clearly and concisely explains
the basics of differentiation and integration of functions of one and several variables, and covers
the theorems of Green, Gauss, and Stokes. Minimal prerequisites are assumed, and relevant linear
algebra topics are reviewed right before they are needed, making the material accessible to students
from diverse backgrounds. Abstract topics are preceded by concrete examples to facilitate
understanding, for example, before introducing differential forms, the text examines lowdimensional examples. The meaning and importance of results are thoroughly discussed, and
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numerous exercises of varying difficulty give students ample opportunity to test and improve their
knowledge of this difficult yet vital subject.
This book is an introductory text in functional analysis. Unlike many modern treatments, it begins
with the particular and works its way to the more general. From the reviews: "This book is an
excellent text for a first graduate course in functional analysis....Many interesting and important
applications are included....It includes an abundance of exercises, and is written in the engaging and
lucid style which we have come to expect from the author." --MATHEMATICAL REVIEWS
The material presented in this book is suited for a first course in Functional Analysis which can be
followed by Masters students. While covering all the standard material expected of such a course,
efforts have been made to illustrate the use of various theorems via examples taken from
differential equations and the calculus of variations, either through brief sections or through
exercises. In fact, this book will be particularly useful for students who would like to pursue a
research career in the applications of mathematics. The book includes a chapter on weak and weak
topologies and their applications to the notions of reflexivity, separability and uniform convexity.
The chapter on the Lebesgue spaces also presents the theory of one of the simplest classes of Sobolev
spaces. The book includes a chapter on compact operators and the spectral theory for compact selfadjoint operators on a Hilbert space. Each chapter has large collection of exercises at the end. These
illustrate the results of the text, show the optimality of the hypotheses of various theorems via
examples or counterexamples, or develop simple versions of theories not elaborated upon in the text.
A Friendly Approach to Functional Analysis
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Functional Analysis
Theory and Applications

Introductory text covers basic structures of mathematical analysis (linear spaces, metric
spaces, normed linear spaces, etc.), differential equations, orthogonal expansions,
Fourier transforms, and more. Includes problems with hints and answers. Bibliography.
1974 edition.
Based on a graduate course by the celebrated analyst Nigel Kalton, this well-balanced
introduction to functional analysis makes clear not only how, but why, the field
developed. All major topics belonging to a first course in functional analysis are
covered. However, unlike traditional introductions to the subject, Banach spaces are
emphasized over Hilbert spaces, and many details are presented in a novel manner, such
as the proof of the Hahn–Banach theorem based on an inf-convolution technique, the
proof of Schauder's theorem, and the proof of the Milman–Pettis theorem. With the
inclusion of many illustrative examples and exercises, An Introductory Course in
Functional Analysis equips the reader to apply the theory and to master its subtleties. It
is therefore well-suited as a textbook for a one- or two-semester introductory course in
functional analysis or as a companion for independent study.
Written by an expert on the topic and experienced lecturer, this textbook provides an
elegant, self-contained introduction to functional analysis, including several advanced
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topics and applications to harmonic analysis. Starting from basic topics before
proceeding to more advanced material, the book covers measure and integration theory,
classical Banach and Hilbert space theory, spectral theory for bounded operators, fixed
point theory, Schauder bases, the Riesz-Thorin interpolation theorem for operators, as
well as topics in duality and convexity theory. Aimed at advanced undergraduate and
graduate students, this book is suitable for both introductory and more advanced courses
in functional analysis. Including over 1500 exercises of varying difficulty and various
motivational and historical remarks, the book can be used for self-study and alongside
lecture courses.
Functional analysis has become a sufficiently large area of mathematics that it is
possible to find two research mathematicians, both of whom call themselves functional
analysts, who have great difficulty understanding the work of the other. The common
thread is the existence of a linear space with a topology or two (or more). Here the paths
diverge in the choice of how that topology is defined and in whether to study the
geometry of the linear space, or the linear operators on the space, or both. In this book I
have tried to follow the common thread rather than any special topic. I have included
some topics that a few years ago might have been thought of as specialized but which
impress me as interesting and basic. Near the end of this work I gave into my natural
temptation and included some operator theory that, though basic for operator theory,
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might be considered specialized by some functional analysts.
Introduction to Operator Theory I
A First Course in Functional Analysis
A Course in Operator Theory
"A First Course in Functional Analysis lucidly covers Banach Spaces. Continuous linear
functionals, the basic theorems of bounded linear operators, Hilbert spaces, Operators on
Hilbert spaces. Spectral theory and Banach Algebras usually taught as a core course to
post-graduate students in mathematics. The special distinguishing features of the book
include the establishment of the spectral theorem for the compact normal operators in the
infinite dimensional case exactly in the same form as in the finite dimensional case and a
detailed treatment of the theory of Banach algebras leading to the proof of the GelfandNeumark structure theorem for Banach algebras."--BOOK JACKET.
While there is a plethora of excellent, but mostly "tell-it-all'' books on the subject, this one
is intended to take a unique place in what today seems to be a still wide open niche for an
introductory text on the basics of functional analysis to be taught within the existing
constraints of the standard, for the United States, one-semester graduate curriculum
(fifteen weeks with two seventy-five-minute lectures per week). The book consists of seven
chapters and an appendix taking the reader from the fundamentals of abstract spaces
(metric, vector, normed vector, and inner product), through the basics of linear operators
and functionals, the three fundamental principles (the Hahn-Banach Theorem, the Uniform
Boundedness Principle, the Open Mapping Theorem and its equivalents: the Inverse
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Mapping and Closed Graph Theorems) with their numerous profound implications and
certain interesting applications, to the elements of the duality and reflexivity theory.
Chapter 1 outlines some necessary preliminaries, while the Appendix gives a concise
discourse on the celebrated Axiom of Choice, its equivalents (the Hausdorff Maximal
Principle, Zorn's Lemma, and Zermello's Well-Ordering Principle), and ordered sets. Being
designed 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. It contains 112 Problems, which
are indispensable for understanding and moving forward. Many important statements are
given as problems, a lot of these are frequently referred to and used in the main body.
There are also 376 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 necessary
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
problem and exercises being supplied with "existential'' hints. The book is generous on
Examples and contains numerous Remarks accompanying every definition and virtually
each statement to discuss certain subtleties, raise questions on whether the converse
assertions are true, whenever appropriate, or whether the conditions are essential. The
prerequisites are set intentionally quite low, the students not being assumed to have taken
graduate courses in real or complex analysis and general topology, to make the course
accessible and attractive to a wider audience of STEM (science, technology, engineering,
and mathematics) graduate students or advanced undergraduates with a solid background
in calculus and linear algebra. With proper attention given to applications, plenty of
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examples, problems, and exercises, this well-designed text is ideal for a one-semester
graduate course on the fundamentals of functional analysis for students in mathematics,
physics, computer science, and engineering. ContentsPreliminariesMetric SpacesNormed
Vector and Banach SpacesInner Product and Hilbert SpacesLinear Operators and
FunctionalsThree Fundamental Principles of Linear Functional AnalysisDuality and
ReflexivityThe Axiom of Choice and Equivalents
KREYSZIG The Wiley Classics Library consists of selected books originally published by
John Wiley & Sons that have become recognized classics in their respective fields. With
these new unabridged and inexpensive editions, Wiley hopes to extend the life of these
important works by making them available to future generations of mathematicians and
scientists. Currently available in the Series: Emil Artin Geometnc Algebra R. W. Carter
Simple Groups Of Lie Type Richard Courant Differential and Integrai Calculus. Volume I
Richard Courant Differential and Integral Calculus. Volume II Richard Courant & D.
Hilbert Methods of Mathematical Physics, Volume I Richard Courant & D. Hilbert Methods
of Mathematical Physics. Volume II Harold M. S. Coxeter Introduction to Modern
Geometry. Second Edition Charles W. Curtis, Irving Reiner Representation Theory of Finite
Groups and Associative Algebras Nelson Dunford, Jacob T. Schwartz unear Operators. Part
One. General Theory Nelson Dunford. Jacob T. Schwartz Linear Operators, Part Two.
Spectral Theory—Self Adjant Operators in Hilbert Space Nelson Dunford, Jacob T.
Schwartz Linear Operators. Part Three. Spectral Operators Peter HenriCi Applied and
Computational Complex Analysis. Volume I—Power Senes-lntegrauon-Contormal MappingLocatvon of Zeros Peter Hilton, Yet-Chiang Wu A Course in Modern Algebra Harry
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Hochstadt Integral Equations Erwin Kreyszig Introductory Functional Analysis with
Applications P. M. Prenter Splines and Variational Methods C. L. Siegel TOPICS in
Complex Function Theory. Volume I —Elliptic Functions and Uniformizatton Theory C. L.
Siegel Topics in Complex Function Theory. Volume II —Automorphic and Abelian Integrals
C. L. Siegel TOPICS In Complex Function Theory. Volume III —Abelian Functions &
Modular Functions of Several Variables J. J. Stoker Differential Geometry
This book contains almost 450 exercises, all with complete solutions; it provides
supplementary examples, counter-examples, and applications for the basic notions usually
presented in an introductory course in Functional Analysis. Three comprehensive sections
cover the broad topic of functional analysis. A large number of exercises on the weak
topologies is included.
A Course in Functional Analysis
Functional Analysis, Spectral Theory, and Applications
History of Functional Analysis

"A valuable reference." — American Scientist. Excellent
graduate-level treatment of set theory, algebra and analysis
for applications in engineering and science. Fundamentals,
algebraic structures, vector spaces and linear
transformations, metric spaces, normed spaces and inner
product spaces, linear operators, more. A generous number of
exercises have been integrated into the text. 1981 edition.
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Designed for undergraduate mathematics majors, this
introductory treatment is based on the distinguished
author's lecture notes. The self-contained exposition of
Gelfand's proof of Wiener's theorem explores set theoretic
preliminaries, normed linear spaces and algebras, functions
on Banach spaces, homomorphisms on normed linear spaces, and
analytic functions into a Banach space. 1966 edition.
A concise introduction to the major concepts of functional
analysis Requiring only a preliminary knowledge of
elementary linear algebra and real analysis, A First Course
in Functional Analysis provides an introduction to the basic
principles and practical applications of functional
analysis. Key concepts are illustrated in a straightforward
manner, which facilitates a complete and fundamental
understanding of the topic. This book is based on the
author's own class-tested material and uses clear language
to explain the major concepts of functional analysis,
including Banach spaces, Hilbert spaces, topological vector
spaces, as well as bounded linear functionals and operators.
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As opposed to simply presenting the proofs, the author
outlines the logic behind the steps, demonstrates the
development of arguments, and discusses how the concepts are
connected to one another. Each chapter concludes with
exercises ranging in difficulty, giving readers the
opportunity to reinforce their comprehension of the
discussed methods. An appendix provides a thorough
introduction to measure and integration theory, and
additional appendices address the background material on
topics such as Zorn's lemma, the Stone-Weierstrass theorem,
Tychonoff's theorem on product spaces, and the upper and
lower limit points of sequences. References to various
applications of functional analysis are also included
throughout the book. A First Course in Functional Analysis
is an ideal text for upper-undergraduate and graduate-level
courses in pure and applied mathematics, statistics, and
engineering. It also serves as a valuable reference for
practitioners across various disciplines, including the
physical sciences, economics, and finance, who would like to
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expand their knowledge of functional analysis.
Designed for undergraduate mathematics majors, this selfcontained exposition of Gelfand's proof of Wiener's theorem
explores set theoretic preliminaries, normed linear spaces
and algebras, functions on Banach spaces, homomorphisms on
normed linear spaces, and more. 1966 edition.
A Course In Functional Analysis, 2E
Course in Analysis, a - Vol V: Functional Analysis, Some
Operator Theory, Theory of Distributions
An Introductory Course in Functional Analysis
This book provides a unique path for graduate or advanced
undergraduate students to begin studying the rich subject of
functional analysis with fewer prerequisites than is normally
required. The text begins with a self-contained and highly efficient
introduction to topology and measure theory, which focuses on the
essential notions required for the study of functional analysis, and
which are often buried within full-length overviews of the subjects.
This is particularly useful for those in applied mathematics,
engineering, or physics who need to have a firm grasp of functional
analysis, but not necessarily some of the more abstruse aspects of
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topology and measure theory normally encountered. The reader is
assumed to only have knowledge of basic real analysis, complex
analysis, and algebra. The latter part of the text provides an
outstanding treatment of Banach space theory and operator theory,
covering topics not usually found together in other books on
functional analysis. Written in a clear, concise manner, and equipped
with a rich array of interesting and important exercises and examples,
this book can be read for an independent study, used as a text for a
two-semester course, or as a self-contained reference for the
researcher.
Functional analysis has become one of the essential foundations of
modern applied mathematics in the last decades, from the theory and
numerical solution of differential equations, from optimization and
probability theory to medical imaging and mathematical image
processing. This textbook offers a compact introduction to the theory
and is designed to be used during one semester, fitting exactly 26
lectures of 90 minutes each. It ranges from the topological
fundamentals recalled from basic lectures on real analysis to spectral
theory in Hilbert spaces. Special attention is given to the central
results on dual spaces and weak convergence.
This book is based on lectures given at "Mekhmat", the Department of
Mechanics and Mathematics at Moscow State University, one of the top
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mathematical departments worldwide, with a rich tradition of teaching
functional analysis. Featuring an advanced course on real and
functional analysis, the book presents not only core material
traditionally included in university courses of different levels, but
also a survey of the most important results of a more subtle nature,
which cannot be considered basic but which are useful for
applications. Further, it includes several hundred exercises of
varying difficulty with tips and references. The book is intended for
graduate and PhD students studying real and functional analysis as
well as mathematicians and physicists whose research is related to
functional analysis.
Techniques of Functional Analysis for Differential and Integral
Equations describes a variety of powerful and modern tools from
mathematical analysis, for graduate study and further research in
ordinary differential equations, integral equations and partial
differential equations. Knowledge of these techniques is particularly
useful as preparation for graduate courses and PhD research in
differential equations and numerical analysis, and more specialized
topics such as fluid dynamics and control theory. Striking a balance
between mathematical depth and accessibility, proofs involving more
technical aspects of measure and integration theory are avoided, but
clear statements and precise alternative references are given . The
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work provides many examples and exercises drawn from the literature.
Provides an introduction to mathematical techniques widely used in
applied mathematics and needed for advanced research in ordinary and
partial differential equations, integral equations, numerical
analysis, fluid dynamics and other areas Establishes the advanced
background needed for sophisticated literature review and research in
differential equations and integral equations Suitable for use as a
textbook for a two semester graduate level course for M.S. and Ph.D.
students in Mathematics and Applied Mathematics
Applied Algebra and Functional Analysis
Introductory Functional Analysis with Applications
Fundamentals of Functional Analysis

Presenting excellent material for a first course on functional
analysis , Functional Analysis in Applied Mathematics and
Engineering concentrates on material that will be useful to control
engineers from the disciplines of electrical, mechanical, and
aerospace engineering. This text/reference discusses: rudimentary
topology Banach's fixed point theorem with applications L^p-spaces
density theorems for testfunctions infinite dimensional spaces
bounded linear operators Fourier series open mapping and closed
graph theorems compact and differential operators Hilbert-Schmidt
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operators Volterra equations Sobolev spaces control theory and
variational analysis Hilbert Uniqueness Method boundary element
methods Functional Analysis in Applied Mathematics and
Engineering begins with an introduction to the important, abstract
basic function spaces and operators with mathematical rigor, then
studies problems in the Hilbert space setting. The author proves the
spectral theorem for unbounded operators with compact inverses
and goes on to present the abstract evolution semigroup theory for
time dependent linear partial differential operators. This structure
establishes a firm foundation for the more advanced topics
discussed later in the text.
Includes sections on the spectral resolution and
spectralrepresentation of self adjoint operators, invariant
subspaces,strongly continuous one-parameter semigroups, the index
ofoperators, the trace formula of Lidskii, the Fredholm
determinant,and more. * Assumes prior knowledge of Naive set
theory, linear algebra,point set topology, basic complex variable,
and realvariables. * Includes an appendix on the Riesz
representation theorem.
This book provides the reader with a comprehensive introduction to
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functional analysis. Topics include normed linear and Hilbert
spaces, the Hahn-Banach theorem, the closed graph theorem, the
open mapping theorem, linear operator theory, the spectral theory,
and a brief introduction to the Lebesgue measure. The book explains
the motivation for the development of these theories, and
applications that illustrate the theories in action. Applications in
optimal control theory, variational problems, wavelet analysis and
dynamical systems are also highlighted. ‘A First Course in
Functional Analysis’ will serve as a ready reference to students not
only of mathematics, but also of allied subjects in applied
mathematics, physics, statistics and engineering.
History of Functional Analysis presents functional analysis as a
rather complex blend of algebra and topology, with its evolution
influenced by the development of these two branches of
mathematics. The book adopts a narrower definition—one that is
assumed to satisfy various algebraic and topological conditions. A
moment of reflections shows that this already covers a large part of
modern analysis, in particular, the theory of partial differential
equations. This volume comprises nine chapters, the first of which
focuses on linear differential equations and the Sturm-Liouville
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problem. The succeeding chapters go on to discuss the ""cryptointegral"" equations, including the Dirichlet principle and the BeerNeumann method; the equation of vibrating membranes, including
the contributions of Poincare and H.A. Schwarz's 1885 paper; and
the idea of infinite dimension. Other chapters cover the crucial
years and the definition of Hilbert space, including Fredholm's
discovery and the contributions of Hilbert; duality and the definition
of normed spaces, including the Hahn-Banach theorem and the
method of the gliding hump and Baire category; spectral theory
after 1900, including the theories and works of F. Riesz, Hilbert, von
Neumann, Weyl, and Carleman; locally convex spaces and the theory
of distributions; and applications of functional analysis to
differential and partial differential equations. This book will be of
interest to practitioners in the fields of mathematics and statistics.
Exercises in Functional Analysis
A First Course in Analysis
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