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Fundamentals of Functional Analysis Functional written by a leading specialist who is also a

Analysis

This book introduces the basic principles of
functional analysis and areas of Banach space
theory that are close to nonlinear analysis and
topology. The text can be used in graduate
courses or for independent study. It includes a
large number of exercises of different levels of
difficulty, accompanied by hints.

A Friendly Approach to Functional Analysis
Springer

Functional analysis owes much of its early
impetus to problems that arise in the
calculus of variations. In turn, the methods
developed there have been applied to
optimal control, an area that also requires
new tools, such as nonsmooth analysis.
This self-contained textbook gives a
complete course on all these topics. It is
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noted expositor. This book provides a
thorough introduction to functional analysis
and includes many novel elements as well
as the standard topics. A short course on
nonsmooth analysis and geometry
completes the first half of the book whilst
the second half concerns the calculus of
variations and optimal control. The author
provides a comprehensive course on these
subjects, from their inception through to the
present. A notable feature is the inclusion
of recent, unifying developments on
regularity, multiplier rules, and the
Pontryagin maximum principle, which
appear here for the first time in a textbook.
Other major themes include existence and
Hamilton-Jacobi methods. The many
substantial examples, and the more than
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three hundred exercises, treat such topics presentation of certain other topics (for

as viscosity solutions, nonsmooth
Lagrangians, the logarithmic Sobolev
inequality, periodic trajectories, and
systems theory. They also touch lightly
upon several fields of application:
mechanics, economics, resources, finance,
control engineering. Functional Analysis,
Calculus of Variations and Optimal Control
is intended to support several different
courses at the first-year or second-year
graduate level, on functional analysis, on
the calculus of variations and optimal
control, or on some combination. For this
reason, it has been organized with
customization in mind. The text also has
considerable value as a reference. Besides
its advanced results in the calculus of
variations and optimal control, its polished
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example convex analysis, measurable
selections, metric regularity, and
nonsmooth analysis) will be appreciated by
researchers in these and related fields.
Functional Analysis Springer Science &
Business Media

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.

An Introduction to Functional Analysis Springer
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Science & Business Media

The first part of a self-contained, elementary
textbook, combining linear functional analysis,
nonlinear functional analysis, numerical
functional analysis, and their substantial
applications with each other. As such, the book
addresses undergraduate students and beginning
graduate students of mathematics, physics, and
engineering who want to learn how functional
analysis elegantly solves mathematical problems
which relate to our real world. Applications
concern ordinary and partial differential
equations, the method of finite elements, integral
equations, special functions, both the
Schroedinger approach and the Feynman
approach to quantum physics, and quantum
statistics. As a prerequisite, readers should be
familiar with some basic facts of calculus. The
second part has been published under the title,
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Applied Functional Analysis: Main Principles and
Their Applications.

Functional Analysis El sevier
It begins in Chapter 1 with
an introduction to the
necessary foundati ons,

i ncludi ng the Arzel a—Ascol i
theorem elenentary Hi |l bert
space theory, and the Baire
Category Theorem Chapter 2
devel ops the three
fundanmental principles of
functional analysis (uniform
boundedness, open mappi ng

t heorem Hahn—-Banach t heorem
and di scusses refl exive
spaces and the Janes space.
Chapter 3 introduces the weak
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and weak topol ogi es and
I ncl udes the theorens of
Banach—Al aogl u,
Banach-Di eudonnég,

Eber | ei n—Smul yan,
Kre& breve; n—M | man,
as an introduction to
t opol ogi cal vector spaces and
applications to ergodic

t heory. Chapter 4 is devoted
to Fredholmtheory. It

I ncl udes an introduction to

t he dual operator and to
conpact operators, and it
establ i shes the cl osed i mage
theorem Chapter 5 deals wth
t he spectral
| i near operators.

as wel |

It
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I ntroduces conpl ex Banach and
Hi | bert spaces, the continuous
functional calculus for self-
adj oi nt and nornal operators,
the Gel fand spectrum spectral
neasures, cyclic vectors, and
t he spectral theorem Chapter
6 i ntroduces unbounded
operators and their duals. It
establishes the closed i nage
theoremin this setting and
extends the functional

cal cul us and spectral neasure
t o unbounded sel f - adj oi nt
operators on Hil bert spaces.
Chapter 7 gives an

t heory of boundedintroduction to strongly

conti nuous sem groups and
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their infinitesinal a one-or-two-senester course
generators. It includes on functional analysis for
foundati onal results about thebeginning graduate students.
dual sem group and anal ytic Prerequisites are first-year
sem groups, an exposition of analysis and |inear al gebra,
nmeasur abl e functions with as well as sone foundational
val ues in a Banach space, and material fromthe second-year
a di scussion of solutions to courses on point set topol ogy,
t he i nhonbgeneous equati on andconpl ex anal ysis in one
their regularity properties. variable, and neasure and
The appendi x establishes the integration.
equi val ence of the Lenmma of Geonetric Aspects of Functional
Zorn and the Axi om of Choice, Analysis Academc Press
and it contains a proof of Funcjtl_onal anal ysis arose from

. . tradi tional topics of cal culus and
Tychonoff's theorem Wth 10 integral and differential
to 20 el aborate exercises at  gquations. This accessible text by
the end of each chapter, this an internationally renowned
book can be used as a text for teacher and author starts with

Page 6/19 July, 27 2024

Functional Analysis |



probl ens in nuneri cal
shows how they lead naturally to

t he concepts of functional

anal ysis. Suitable for advanced
under gr aduat es and graduat e
students, this book provides
coherent expl anations for conpl ex
concepts. Topics include Banach and
Hi | bert spaces, contraction

mappi ngs and other criteria for
convergence, differentiation and
integration in Banach spaces, the
Kant orovi ch test for convergence of
an iteration, and Rall's ideas of
pol ynom al and quadratic operators.
Numer ous exanpl es appear throughout
t he text.

A First Course in Functional

Anal ysis Courier Corporation

Text covers introduction to inner-
product spaces, nornmed, netric
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anal ysi s and spaces,

and topol ogi cal
conpl ete orthonormal sets,
Banach Theoremand its
consequences, and many ot her

rel ated subjects. 1966 edition.
Basi ¢ Met hods of Linear
Functional Analysis Wrld
Scientific Publishing Conpany
In this introductory work on

spaces;
t he Hahn-

mat hemati cal anal ysis, the
not ed mat hemati ci an Georgi E.
Shilov begins with an
ext ensi ve and i nportant
chapter on the basic
structures of mathenati cal
anal ysi s.
Functi onal Anal ysis Springer
Sci ence & Busi ness Medi a
Massi ve conpilation offers
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detai |l ed, in-depth discussions
of vector spaces, Hahn-Banach
t heorem fi xed-point theorens,
duality theory, Krein-MI man

t heorem theory of conpact
operators, much nore. Many
exanpl es and exerci ses. 32-page
bi bl i ography. 1965 editi on.
Functional Analysis Springer
Sci ence & Business Medi a
This book is based on

| ectures given at "Mkhmat",
t he Departnent of Mechanics
and Mat hemati cs at Moscow
State University, one of the
top mat hemati cal departnents
wor |l dwi de, with a rich
tradition of teaching
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functional anal ysis. Featuring
an advanced course on real and
functional analysis, the book
presents not only core
material traditionally

i ncl uded in university courses
of different |levels, but also
a survey of the nost inportant
results of a nore subtle

nat ure, which cannot be

consi dered basic but which are
useful for applications.
Further, it includes several
hundred exerci ses of varying
difficulty with tips and
references. The book is

I ntended for graduate and PhD
students studying real and
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functional analysis as well
mat hemat i ci ans and physi cists
whose research is related to

functi onal anal ysis.

El enentary Functional Analysis
Springer Science & Business Media
Thi s book gives an introduction to
Li near Functional Analysis, which
is a synthesis of algebra,

t opol ogy, and analysis. In
addition to the basic theory it
expl ai ns operator theory,

di stributions, Sobol ev spaces,
many other things. The text is
sel f-contai ned and incl udes al
proofs, as well as many exerci ses,
nost of themw th sol utions.
Moreover, there are a nunber of
appendi ces, for exanple on
Lebesgue integration theory. A

and
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as conpl ete introduction to the

subj ect, Linear Functional Analysis
will be particularly useful to
readers who want to quickly get to
the key statenents and who are
interested in applications to
differential equations.

Functional Analysis in
Clinical Treatnent Acadenic
Press

topi cs. However, only a
nodest prelimnary know edge
I's needed. In the first
chapter, where we introduce
an i nportant topol ogical
concept, the so-called

t opol ogi cal degree for

conti nuous maps from subsets
of Rn into Rn, you need not
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know anyt hi ng about functional until they are applied in

analysis. Starting with | ater chapters. In other
Chapter 2, where infinite wor ds, even the 'conpletely

di mnensions first appear, one |inear' sections which we have
should be famliar with the I ncl uded for your conveni ence
essential step of consider ingserve only as a vehicle for

a sequence or a function of progress in nonlinearity.

sone sort as a point in the Anot her point that nakes the
correspondi ng vector space of text introductory is the use

all such sequences or of an essentially uniform
functions, whenever this mat hemat i cal | anguage and way
abstraction is worthwhile. Oneof thinking, one which is no
shoul d al so work out the doubt famliar fromelenentary
t hi ngs which are proved in 8 7lectures in analysis that did
and accept certain basic not worry nuch about its
principles of |inear connections wth al gebra and
functi onal anal ysis quoted t opol ogy. O course we shal

there for easier references, use sone el enentary
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t opol ogi cal whi ch
may be new, but
few remarks here and there
pertain to al gebraic or
differential topological
concepts and net hods.
Functi onal Anal ysis Spri nger
"A val uabl e reference.”
American Scientist. Excellent
graduat e-| evel treatnment of set
t heory, al gebra and anal ysis
for applications in engineering
and sci ence. Fundanent al s,

al gebraic structures, vector
spaces and | i near
transformati ons,
nor med spaces and i nner product
spaces, |linear operators, nore.
A generous nunber of exercises

concept s,

netric spaces,
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in fact only atext.

have been integrated into the
1981 edition.

A First Look at Nuneri cal
Functional Analysis John Wl ey
& Sons

KREYSZI G The Wl ey C assics

Li brary consists of selected
books originally published by
John Wley & Sons that have
becone recogni zed classics in
their respective fields. Wth

t hese new unabri dged and

I nexpensi ve editions, WIley
hopes to extend the life of

t hese i nportant works by nmaking
them avai l able to future
generations of mathematici ans
and scientists. Currently
available in the Series: Em|
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Artin CGeonetnc Algebra R W

Carter Sinple G oups O Lie Type Linear Qperators,

Ri chard Courant Differential and

I ntegrai Cal cul us. Vol unme |
Ri chard Courant Differential and
I ntegral Cal culus. Volune I

Ri chard Courant & D. Hil bert

Met hods of Mat hematical Physics,
Volune | Richard Courant & D

H | bert Methods of Mathemati cal
Physics. Volunme |1 Harold M S.
Coxeter Introduction to Mdern
Geonetry. Second Edition Charles
W Curtis, Irving Reiner
Representation Theory of Finite
Groups and Associ ative Al gebras
Nel son Dunford, Jacob T.
Schwartz unear QOperators.
One. General Theory Nel son

Par t
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Dunford. Jacob T. Schwartz

Part Two.
Spectral Theory—Sel f Adj ant
Operators in Hil bert Space

Nel son Dunford, Jacob T.
Schwartz Linear Operators. Part
Three. Spectral Operators Peter
Henrici Applied and

Comput ati onal Conpl ex Anal ysi s.
Vol une | —Power Senes-| ntegrauon-
Cont or mal Mappi ng- Locat von of
Zeros Peter Hi lton, Yet-Chiang
W1 A Course in Mdern Al gebra
Harry Hochstadt Integral
Equations Erw n Kreyszig

I ntroductory Functional Analysis
with Applications P. M Prenter
Splines and Vari ational Methods
C. L. Siegel Topics in Conplex
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Functi on Theory. Vol une | trends of Asynptotic Geonetric

—Elliptic Functions and Anal ysi s, understood in a broad
Uni form zatton Theory C. L. sense, and are a source of
Si egel Topics in Conpl ex inspiration for new research. Mst

of the papers deal with various
aspects of the theory, including
classical topics in the geonetry of
convex bodies, inequalities

Function Theory. Volune ||

—Aut onor phi ¢ and Abel i an
Integrals C. L. Siegel Topics In
Conpl ex FP”Ct'O” Theory. Vol ure i nvol vi ng vol unes of such bodi es or
Il —Abelian Functions & Mdular e general Iy, logarithnically-
Functions of Several Variables concave neasures, valuation theory,

J. J. Stoker Differential probabilistic and isoperinetric
Ceonetry problens in the conbinatoria
Functi onal Analysis Springer setting, volune distribution on
This collection of original papers high-dinmensional spaces and
related to the Israeli GAFA characterization of classica

sem nar (on Geonetric Aspects of constructions in Ceonetry and
Functional Analysis) fromthe Anal ysis (like the Legendre and
years 2006 to 2011 conti nues the Fourier transforms, derivation and
long tradition of the previous others). Al the papers here are

vol unmes, which reflect the general original research papers.
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Appl i ed Functional Analysis

Aneri can Mat hemati cal Soc.

The goal of this textbook is to
provide an introduction to the
met hods and | anguage of functi onal
anal ysis, including Hil bert
spaces, Fredhol mtheory for
conpact operators, and spectral

t heory of self-adjoint operators.
It al so presents the basic

t heorens and net hods of abstract
functional analysis and a few
applications of these nethods to
Banach al gebras and the theory of
unbounded sel f-adj oi nt operators.
The text corresponds to materi al
for two senester courses (Part |
and Part 11, respectively), and it
is as self-contained as possible.
The only prerequisites for the
first part are m nimal anounts of
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| i near al gebra and cal cul us.
However, for the second course
(Part 11), it is useful to have
sone know edge of topol ogy and
neasure theory. Each chapter is
fol | owed by nunerous exerci ses,
whose solutions are given at the
end of the book.

Nonl i near Functional Analysis
Spri nger Science & Business Media
The book is based on courses
taught by the author at Mscow
State University. Conpared to many
ot her books on the subject, it is
uni que in that the exposition is
based on extensive use of the

| anguage and el enentary
constructions of category theory.
Anong topics featured in the book
are the theory of Banach and

Hi | bert tensor products, the
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theory of distributions and weak anal ysis wth fewer
topol ogies, and Borel operator prerequisites than is normally
cal cul us. The book contai ns many required. The text begins with

exanples illustrating the general . .
theory presented, as well as a self-contained and hi ghly

mul tiple exercises that help the efficient introduction to
reader to learn the subject. It cantopol ogy and neasure theory,

be used as a textbook on selected which focuses on the essenti al
t opi cs of functional ana! y_si s and notions required for the study
operator theory. Prerequisites of functional analysis, and

i nclude linear algebra, elenents of . . . .
real analysis, and elenents of the which are often buried wthin

theory of metric spaces. full-1ength overviews of the
Real and Functional Analysis subjects. This is particularly
Couri er Corporation useful for those in applied

This book provides a unique  mthenmatics, engineering, or
path for graduate or advanced Physics who need to have a

under gr aduat e students to firmgrasp of functional

begi n studying the rich anal ysi s, but not necessarily
subj ect of functional sone of the nore abstruse
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aspects of topol ogy and
neasure theory nornally

encountered. The reader is

read for an independent st udy,
used as a text for a two-
senester course, or as a self-

assuned to only have know edge contai ned reference for the

of basic real analysis,
conpl ex anal ysis, and al gebr a.
The latter part of the text
provi des an out standi ng

treat ment of Banach space

t heory and operator theory,
covering topics not usually

found together in other books
on functional analysis.
Witten in a clear, concise

manner, and equi pped with a
rich array of interesting and
| nportant exercises and
exanpl es, this book can be

Page 16/19

resear cher.

Li near Functional Analysis
Couri er Corporation

Thi s book provides an

I ntroduction to the ideas and
met hods of |inear func tional
anal ysis at a |l evel
appropriate to the final year
of an undergraduate course at
a British university. The
prerequisites for reading it
are a standard under graduate
know edge of |inear al gebra
and real analysis (including
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the the ory of netric spaces). di nensional vector spaces,

Part of the devel opnent of many ot hers do not. For

functi onal anal ysis can be exanple, in general infinite
traced to attenpts to find a dinensional vector spaces
suitable framework in which tothere is no framework in which

di scuss differential and to make sense of an alytic

i ntegral equa tions. Oten, concepts such as convergence
the appropriate setting turnedand continuity. Neverthel ess,
out to be a vector space of on the spaces of nost interest
real or conpl ex-val ued to us there is often a norm
functions defined on sone set. (which extends the idea of the
In general, such a vector | ength of a vector to a

space is infinite-dinensional. sonewhat nore abstract
This leads to difficulties in setting). Since a normon a

t hat, although many of the vector space gives rise to a
el ementary properties of netric on the space, it is now
finite-di nensional vector possi ble to do analysis in the
spaces hold in infinite space. As real or conpl ex-
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val ued functions are often
called functionals, the term
functional analysis cane to be
used for this topic. W now
briefly outline the contents

of the book.

A Course in Functional
Courier Corporation
to the English Translation This is
a conci se guide to basic sections
of nodern functional analysis.

I ncl uded are such topics as the
princi ples of Banach and Hil bert
spaces, the theory of nultinorned
and uni f orm spaces, the R esz-

Dunf ord hol onor phic functi onal

cal cul us, the Fredhol mindex

t heory, convex anal ysis and
duality theory for locally convex
spaces. Wth standard provisos the

Anal ysi s
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presentation is self-contained,
exposi ng about a h- dred fanous
"named” theorens furnished with
conplete proofs and culmnating in
t he Gel f and- Nal mar k- Segal
construction for C*-al gebras. The
first Russian edition was printed
by the Siberian D vision of "Nauka"
P- lishers in 1983. Since then the
nmonogr aph has served as the
standard t extbook on functional
anal ysis at the University of
Novosi birsk. This volune is

transl ated fromthe second Russian
edition printed by the Sobol ev
Institute of Mathematics of the

Si berian Division of the Russian
Acadeny of Sciences- in 1995. It

i ncor porates new sections on Radon
measures, the Schwartz spaces of

di stributions, and a suppl enentary
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list of theoretical exercises and
probl enms. This edition was typeset
using AVMS-' | EX, the Anmerican

Mat hemati cal Society's '|I EX system
To clear ny consci ence conpletely,
| al so confess that := stands for

t he definor, the assignnment
operator, signifies the end of the
pr oof .
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