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this book provides a clear exposition of the flourishing field of fixed point theory starting
from the basics of banach s contraction theorem most of the main results and techniques
are developed fixed point results are established for several classes of maps and the
three main approaches to establishing continuation principles are presented the theory is
applied to many areas of interest in analysis topological considerations play a crucial role
including a final chapter on the relationship with degree theory researchers and graduate
students in applicable analysis will find this to be a useful survey of the fundamental
principles of the subject the very extensive bibliography and close to 100 exercises mean
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that it can be used both as a text and as a comprehensive reference work currently the
only one of its type

what is clear and easy to grasp attracts us complications deter david hilbert the material
presented in this volume is based on discussions conducted in peri odically held seminars
by the nonlinear functional analysis research group of the university of seville this book is
mainly addressed to those working or aspiring to work in the field of measures of
noncompactness and metric fixed point theory special em phasis is made on the results in
metric fixed point theory which were derived from geometric coefficients defined by
means of measures of noncompactness and on the relationships between nonlinear
operators which are contractive for different measures several topics in these notes can
be found either in texts on measures of noncompactness see akprsj bg or in books on
metric fixed point theory see gk1 sm z many other topics have come from papers where
the authors of this volume have published the results of their research over the last ten
years however as in any work of this type an effort has been made to revise many proofs
and to place many others in a correct setting our research was made possible by partial
support of thed gicytand the junta de andalucia

approach your problems from the right it isn t that they can t see the solution it end and
begin with the answers then is that they can t see the problem one day perhaps you will
find the final g k chesterton the scandal of father question brown the point of a pin the
hermit clad in crane feathers in r van gulik s the chinese maze murders growing
specialization and diversification have brought a host of mono graphs and textbooks on
increasingly specialized topics however the tree of knowledge of mathematics and
related fields does not grow only by putting forth new branches it also happens quite
often in fact that branches which were thought to be completely disparate are suddenly
seen to be related further the kind and level of sophistication of mathematics applied in
various sciences has changed drastically in recent years measure theory is used non
trivially in regional and theoretical economics algebraic geometry interacts with physics
the minkowsky lemma coding theory and the structure of water meet one another in
packing and covering theory quantum fields crystal defects and mathematical
programming profit from homotopy theory lie algebras are relevant to filtering and
prediction and electrical engineering can use stein spaces

this book collects papers on major topics in fixed point theory and its applications each
chapter is accompanied by basic notions mathematical preliminaries and proofs of the
main results the book discusses common fixed point theory convergence theorems split
variational inclusion problems and fixed point problems for asymptotically nonexpansive
semigroups fixed point property and almost fixed point property in digital spaces
nonexpansive semigroups over cat [ spaces measures of noncompactness integral
equations the study of fixed points that are zeros of a given function best proximity point
theory monotone mappings in modular function spaces fuzzy contractive mappings
ordered hyperbolic metric spaces generalized contractions in b metric spaces multi
tupled fixed points functional equations in dynamic programming and picard operators
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this book addresses the mathematical community working with methods and tools of
nonlinear analysis it also serves as a reference source for examples and new approaches
associated with fixed point theory and its applications for a wide audience including
graduate students and researchers

metric fixed point theory encompasses the branch of fixed point theory which metric
conditions on the underlying space and or on the mappings play a fundamental role in
some sense the theory is a far reaching outgrowth of banach s contraction mapping
principle a natural extension of the study of contractions is the limiting case when the
lipschitz constant is allowed to equal one such mappings are called nonexpansive
nonexpansive mappings arise in a variety of natural ways for example in the study of
holomorphic mappings and hyperconvex metric spaces because most of the spaces
studied in analysis share many algebraic and topological properties as well as metric
properties there is no clear line separating metric fixed point theory from the topological
or set theoretic branch of the theory also because of its metric underpinnings metric
fixed point theory has provided the motivation for the study of many geometric
properties of banach spaces the contents of this handbook reflect all of these facts the
purpose of the handbook is to provide a primary resource for anyone interested in fixed
point theory with a metric flavor the goal is to provide information for those wishing to
find results that might apply to their own work and for those wishing to obtain a deeper
understanding of the theory the book should be of interest to a wide range of researchers
in mathematical analysis as well as to those whose primary interest is the study of fixed
point theory and the underlying spaces the level of exposition is directed to a wide
audience including students and established researchers

metric fixed point theory has proved a flourishing area of research for many
mathematicians this book aims to offer the mathematical community an accessible self
contained account which can be used as an introduction to the subject and its
development it will be understandable to a wide audience including non specialists and
provide a source of examples references and new approaches for those currently working
in the subject

this book provides a detailed study of recent results in metric fixed point theory and
presents several applications in nonlinear analysis including matrix equations integral
equations and polynomial approximations each chapter is accompanied by basic
definitions mathematical preliminaries and proof of the main results divided into ten
chapters it discusses topics such as the banach contraction principle and its converse ran
reurings fixed point theorem with applications the existence of fixed points for the class
of contractive mappings with applications to quadratic integral equations recent
results on fixed point theory for cyclic mappings with applications to the study of
functional equations the generalization of the banach fixed point theorem on branciari
metric spaces the existence of fixed points for a certain class of mappings satisfying an
implicit contraction fixed point results for a class of mappings satisfying a certain
contraction involving extended simulation functions the solvability of a coupled fixed

3 A Study On Fixed Point Theory With Applications



A Study On Fixed Point Theory With Applications

point problem under a finite number of equality constraints the concept of generalized
metric spaces for which the authors extend some well known fixed point results and a
new fixed point theorem that helps in establishing a kelisky rivlin type result for g
bernstein polynomials and modified q bernstein polynomials the book is a valuable
resource for a wide audience including graduate students and researchers

written by a team of leading experts in the field this volume presents a self contained
account of the theory techniques and results in metric type spaces in particularin g
metric spaces that is the text approaches this important area of fixed point analysis
beginning from the basic ideas of metric space topology the text is structured so that it
leads the reader from preliminaries and historical notes on metric spaces in particular g
metric spaces and on mappings to banach type contraction theorems in metric type
spaces fixed point theory in partially ordered g metric spaces fixed point theory for
expansive mappings in metric type spaces generalizations present results and techniques
in a very general abstract setting and framework fixed point theory is one of the major
research areas in nonlinear analysis this is partly due to the fact that in many real world
problems fixed point theory is the basic mathematical tool used to establish the existence
of solutions to problems which arise naturally in applications as a result fixed point theory
is an important area of study in pure and applied mathematics and it is a flourishing area
of research

this book collects chapters on contemporary topics on metric fixed point theory and its
applications in science engineering fractals and behavioral sciences chapters contributed
by renowned researchers from across the world this book includes several useful tools
and techniques for the development of skills and expertise in the area the book presents
the study of common fixed points in a generalized metric space and fixed point results
with applications in various modular metric spaces new insight into parametric metric
spaces as well as study of variational inequalities and variational control problems have
been included

fixed point theory arose from the banach contraction principle and has been studied for a
long time its application mostly relies on the existence of solutions to mathematical
problems that are formulated from economics and engineering after the existence of the
solutions is guaranteed the numerical methodology will be established to obtain the
approximated solution fixed points of function depend heavily on the considered spaces
that are defined using the intuitive axioms in particular variant metrics spaces are
proposed like a partial metric space b metric space fuzzy metric space and probabilistic
metric space etc different spaces will result in different types of fixed point theorems in
other words there are a lot of different types of fixed point theorems in the literature
therefore this special issue welcomes survey articles articles that unify the different
types of fixed point theorems are also very welcome the topics of this special issue
include the following fixed point theorems in metric space fixed point theorems in fuzzy
metric space fixed point theorems in probabilistic metric space fixed point theorems of
set valued functions in various spaces the existence of solutions in game theory the

4 A Study On Fixed Point Theory With Applications



A Study On Fixed Point Theory With Applications

existence of solutions for equilibrium problems the existence of solutions of differential
equations the existence of solutions of integral equations numerical methods for
obtaining the approximated fixed points

this book provides a primary resource in basic fixed point theorems due to banach
brouwer schauder and tarski and their applications key topics covered include
sharkovsky s theorem on periodic points thron s results on the convergence of certain
real iterates shield s common fixed theorem for a commuting family of analytic functions
and bergweiler s existence theorem on fixed points of the composition of certain
meromorphic functions with transcendental entire functions generalizations of tarski s
theorem by merrifield and stein and abian s proof of the equivalence of bourbaki zermelo
fixed point theorem and the axiom of choice are described in the setting of posets a
detailed treatment of ward s theory of partially ordered topological spaces culminates in
sherrer fixed point theorem it elaborates manka s proof of the fixed point property of
arcwise connected hereditarily unicoherent continua based on the connection he
observed between set theory and fixed point theory via a certain partial order
contraction principle is provided with two proofs one due to palais and the other due to
barranga applications of the contraction principle include the proofs of algebraic
weierstrass preparation theorem a cauchy kowalevsky theorem for partial differential
equations and the central limit theorem it also provides a proof of the converse of the
contraction principle due to jachymski a proof of fixed point theorem for continuous
generalized contractions a proof of browder gohde kirk fixed point theorem a proof of
stalling s generalization of brouwer s theorem examine caristi s fixed point theorem and
highlights kakutani s theorems on common fixed points and their applications

fixed point theory initially emerged in the article demonstrating existence of solutions of
differential equations which appeared in the second quarter of the 18th century joseph
liouville 1837 later on this technique was improved as a method of successive
approximations charles emile picard 1890 which was extracted and abstracted as a fixed
point theorem in the framework of complete normed space stefan banach 1922 it
ensures presence as well as uniqueness of a fixed point gives an approximate technique
to really locate the fixed point and the a priori and a posteriori estimates for the rate of
convergence it is an essential device in the theory of metric spaces subsequently it is
stated that fixed point theory is initiated by stefan banach fixed point theorems give
adequate conditions under which there exists a fixed point for a given function and
enable us to ensure the existence of a solution of the original problem in an extensive
variety of scientific issues beginning from different branches of mathematics the
existence of a solution is comparable to the existence of a fixed point for a suitable
mapping the book fixed point theory its applications to real world problems is an
endeavour to present results in fixed point theory which are extensions improvements
and generalizations of classical and recent results in this area and touches on distinct
research directions within the metric fixed point theory it provides new openings for
further exploration and makes for an easily accessible source of knowledge this book is
apposite for young researchers who want to pursue their research in fixed point theory
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and is the latest in the field giving new techniques for the existence of a superior fixed
point a fixed point a near fixed point a fixed circle a near fixed interval circle a fixed disc a
near fixed interval disc a coincidence point a common fixed point a coupled common fixed
point amiable fixed sets strong coupled fixed points and so on utilizing minimal conditions
it offers novel applications besides traditional applications which are applicable to real
world problems the book is self contained and unified which will serve as a reference
book to researchers who are in search of novel ideas it will be a valued addition to the
library

it is an indisputable argument that the formulation of metrics by fréchet in the early
1900s opened a new subject in mathematics called non linear analysis after the
appearance of banach s fixed point theorem because the underlying space of this
theorem is a metric space the theory that developed following its publication is known as
metric fixed point theory it is well known that metric fixed point theory provides essential
tools for solving problems arising in various branches of mathematics and other sciences
such as split feasibility problems variational inequality problems non linear optimization
problems equilibrium problems selection and matching problems and problems of
proving the existence of solutions of integral and differential equations are closely
related to fixed point theory for this reason many people over the past seventy years
have tried to generalize the definition of metric space and corresponding fixed point
theory this trend still continues a few questions lying at the heart of the theory remain
open and there are many unanswered questions regarding the limits to which the theory
may be extended metric structures and fixed point theory provides an extensive
understanding and the latest updates on the subject the book not only shows diversified
aspects of popular generalizations of metric spaces such as symmetric b metric w
distance g metric modular metric probabilistic metric fuzzy metric graphical metric and
corresponding fixed point theory but also motivates work on existing open problems on
the subject each of the nine chapters contributed by various authors contains an
introduction section which summarizes the material needed to read the chapter
independently of the others and contains the necessary background several examples
and comprehensive literature to comprehend the concepts presented therein this is
helpful for those who want to pursue their research career in metric fixed point theory
and its related areas features explores the latest research and developments in fixed
point theory on the most popular generalizations of metric spaces description of various
generalizations of metric spaces very new topics on fixed point theory in graphical and
modular metric spaces enriched with examples and open problems this book serves as a
reference for scientific investigators who need to analyze a simple and direct
presentation of the fundamentals of the theory of metric fixed points it may also be used
as a text book for postgraduate and research students who are trying to derive future
research scope in this area

the theory of fixed points is one of the most powerful tools of modern mathematics this
book contains a clear detailed and well organized presentation of the major results
together with an entertaining set of historical notes and an extensive bibliography
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describing further developments and applications from the reviews i recommend this
excellent volume on fixed point theory to anyone interested in this core subject of
nonlinear analysis mathematical reviews

this book is the first in the world literature presenting all new trends in topological fixed
point theory until now all books connected to the topological fixed point theory were
devoted only to some parts of this theory this book will be especially useful for post
graduate students and researchers interested in the fixed point theory particularly in
topological methods in nonlinear analysis differential equations and dynamical systems
the content is also likely to stimulate the interest of mathematical economists population
dynamics experts as well as theoretical physicists exploring the topological dynamics

this volume contains current works of researchers from twelve different countries on
fixed point theory and applications topics include in part nonexpansive mappings
multifunctions minimax inequalities applications to game theory and computation of
fixed points it is valuable to pure and applied mathematicians as well as computing
scientists and mathematical economists

the book is designed for undergraduates graduates and researchers of mathematics
studying fixed point theory or nonlinear analysis it deals with the fixed point theory for
not only single valued maps but also set valued maps the text is divided into three parts
fixed point theory for single valued mappings continuity and fixed point aspects of set
valued analysis and variational principles and their equilibrium problems it comprises a
comprehensive study of these topics and includes all important results derived from them
the applications of fixed point principles and variational principles and their
generalizations to differential equations and optimization are covered in the text an
elementary treatment of the theory of equilibrium problems and equilibrium version of
ekeland s variational principle is also provided new topics such as equilibrium problems
variational principles caristi s fixed point theorem and takahashi s minimization theorem
with their applications are also included

this book collects chapters on fixed point theory and fractional calculus and their
applications in science and engineering it discusses state of the art developments in these
two areas through original new contributions from scientists across the world it contains
several useful tools and techniques to develop their skills and expertise in fixed point
theory and fractional calculus new research directions are also indicated in chapters this
book is meant for graduate students and researchers willing to expand their knowledge in
these areas the minimum prerequisite for readers is the graduate level knowledge of
analysis topology and functional analysis
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