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Harmonic mappings in the plane are univalent complex-valued harmonic
functions of a complex variable. Conformal mappings are a special case where
the real and imaginary parts are conjugate harmonic functions, satisfying the
Cauchy-Riemann equations. Harmonic mappings were studied classically by
differential geometers because they provide isothermal (or conformal)
parameters for minimal surfaces. More recently they have been actively
investigated by complex analysts as generalizations of univalent analytic
functions, or conformal mappings. Many classical results of geometric function
theory extend to harmonic mappings, but basic questions remain unresolved.
This book is the first comprehensive account of the theory of planar harmonic
mappings, treating both the generalizations of univalent analytic functions and
the connections with minimal surfaces. Essentially self-contained, the book
contains background material in complex analysis and a full development of the
classical theory of minimal surfaces, including the Weierstrass-Enneper
representation. It is designed to introduce non-specialists to a beautiful area of
complex analysis and geometry.
The purpose of the corona workshop was to consider the corona problem in both
one and several complex variables, both in the context of function theory and
harmonic analysis as well as the context of operator theory and functional
analysis. It was held in June 2012 at the Fields Institute in Toronto, and attended
by about fifty mathematicians. This volume validates and commemorates the
workshop, and records some of the ideas that were developed within. The corona
problem dates back to 1941. It has exerted a powerful influence over
mathematical analysis for nearly 75 years. There is material to help bring people
up to speed in the latest ideas of the subject, as well as historical material to
provide background. Particularly noteworthy is a history of the corona problem,
authored by the five organizers, that provides a unique glimpse at how the
problem and its many different solutions have developed. There has never been
a meeting of this kind, and there has never been a volume of this kind.
Mathematicians—both veterans and newcomers—will benefit from reading this
book. This volume makes a unique contribution to the analysis literature and will
be a valuable part of the canon for many years to come.
A lively and vivid look at the material from function theory, including the residue
calculus, supported by examples and practice exercises throughout. There is
also ample discussion of the historical evolution of the theory, biographical
sketches of important contributors, and citations - in the original language with
their English translation - from their classical works. Yet the book is far from
being a mere history of function theory, and even experts will find a few new or
long forgotten gems here. Destined to accompany students making their way into
this classical area of mathematics, the book offers quick access to the essential
results for exam preparation. Teachers and interested mathematicians in finance,
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industry and science will profit from reading this again and again, and will refer
back to it with pleasure.
This user-friendly textbook follows Weierstrass' approach to offer a self-contained
introduction to complex analysis.
The central theme of this reference book is the metric geometry of complex
analysis in several variables. Bridging a gap in the current literature, the text
focuses on the fine behavior of the Kobayashi metric of complex manifolds and
its relationships to dynamical systems, hyperbolicity in the sense of Gromov and
operator theory, all very active areas of research. The modern points of view
expressed in these notes, collected here for the first time, will be of interest to
academics working in the fields of several complex variables and metric
geometry. The different topics are treated coherently and include expository
presentations of the relevant tools, techniques and objects, which will be
particularly useful for graduate and PhD students specializing in the area.
Complex Function Theory is a concise and rigorous introduction to the theory of
functions of a complex variable. Written in a classical style, it is in the spirit of the
books by Ahlfors and by Saks and Zygmund. Being designed for a one-semester
course, it is much shorter than many of the standard texts. Sarason covers the
basic material through Cauchy's theorem and applications, plus the Riemann
mapping theorem. It is suitable for either an introductory graduate course or an
undergraduate course for students with adequate preparation. The first edition
was published with the title Notes on Complex Function Theory.
This book provides a systematic introduction to functions of one complex
variable. Its novel feature is the consistent use of special color representations –
so-called phase portraits – which visualize functions as images on their domains.
Reading Visual Complex Functions requires no prerequisites except some basic
knowledge of real calculus and plane geometry. The text is self-contained and
covers all the main topics usually treated in a first course on complex analysis.
With separate chapters on various construction principles, conformal mappings
and Riemann surfaces it goes somewhat beyond a standard programme and
leads the reader to more advanced themes. In a second storyline, running
parallel to the course outlined above, one learns how properties of complex
functions are reflected in and can be read off from phase portraits. The book
contains more than 200 of these pictorial representations which endow individual
faces to analytic functions. Phase portraits enhance the intuitive understanding of
concepts in complex analysis and are expected to be useful tools for anybody
working with special functions – even experienced researchers may be inspired
by the pictures to new and challenging questions. Visual Complex Functions may
also serve as a companion to other texts or as a reference work for advanced
readers who wish to know more about phase portraits.
A new edition of a classic textbook on complex analysis with an emphasis on translating visual
intuition to rigorous proof.
This text explains nontrivial applications of metric space topology to analysis. Covers metric
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space, point-set topology, and algebraic topology. Includes exercises, selected answers, and
51 illustrations. 1983 edition.
Confidently solve and anticipate solutions to everyday situations where math is needed with
the illustrated step-by-step instruction of Everyday Math Made Easy.
In this text, the reader will learn that all the basic functions that arise in calculus—such as
powers and fractional powers, exponentials and logs, trigonometric functions and their
inverses, as well as many new functions that the reader will meet—are naturally defined for
complex arguments. Furthermore, this expanded setting leads to a much richer understanding
of such functions than one could glean by merely considering them in the real domain. For
example, understanding the exponential function in the complex domain via its differential
equation provides a clean path to Euler's formula and hence to a self-contained treatment of
the trigonometric functions. Complex analysis, developed in partnership with Fourier analysis,
differential equations, and geometrical techniques, leads to the development of a cornucopia of
functions of use in number theory, wave motion, conformal mapping, and other mathematical
phenomena, which the reader can learn about from material presented here. This book could
serve for either a one-semester course or a two-semester course in complex analysis for
beginning graduate students or for well-prepared undergraduates whose background includes
multivariable calculus, linear algebra, and advanced calculus.
This accessible Third Edition incorporates especially complete & detailed arguments,
illustrating definitions, theorems, & subtleties of proof with explicit numerical examples
whenever possible.
Fundamentals of analytic function theory — plus lucid exposition of 5 important applications:
potential theory, ordinary differential equations, Fourier transforms, Laplace transforms, and
asymptotic expansions. Includes 66 figures.
DIVExcellent undergraduate-level text offers coverage of real numbers, sets, metric spaces,
limits, continuous functions, much more. Each chapter contains a problem set with hints and
answers. 1973 edition. /div
All needed notions are developed within the book: with the exception of
fundamentals which are presented in introductory lectures, no other knowledge is
assumed Provides a more in-depth introduction to the subject than other existing
books in this area Over 400 exercises including hints for solutions are included
A First Course in Complex Analysis was developed from lecture notes for a one-
semester undergraduate course taught by the authors. For many students,
complex analysis is the first rigorous analysis (if not mathematics) class they
take, and these notes reflect this. The authors try to rely on as few concepts from
real analysis as possible. In particular, series and sequences are treated from
scratch.
This unusual and lively textbook offers a clear and intuitive approach to the
classical and beautiful theory of complex variables. With very little dependence
on advanced concepts from several-variable calculus and topology, the text
focuses on the authentic complex-variable ideas and techniques. Accessible to
students at their early stages of mathematical study, this full first year course in
complex analysis offers new and interesting motivations for classical results and
introduces related topics stressing motivation and technique. Numerous
illustrations, examples, and now 300 exercises, enrich the text. Students who
master this textbook will emerge with an excellent grounding in complex analysis,
and a solid understanding of its wide applicability.
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The Second Edition of this acclaimed text helps you apply theory to real-world
applications in mathematics, physics, and engineering. It easily guides you
through complex analysis with its excellent coverage of topics such as series,
residues, and the evaluation of integrals; multi-valued functions; conformal
mapping; dispersion relations; and analytic continuation. Worked examples plus
a large number of assigned problems help you understand how to apply complex
concepts and build your own skills by putting them into practice. This edition
features many new problems, revised sections, and an entirely new chapter on
analytic continuation.
This volume is a collection of papers reflecting the conference held in Nahariya,
Israel in honor of Professor Lawrence Zalcman's sixtieth birthday. The papers,
many written by leading authorities, range widely over classical complex analysis
of one and several variables, differential equations, and integral geometry. Topics
covered include, but are not limited to, these areas within the theory of functions
of one complex variable: complex dynamics, elliptic functions, Kleinian groups,
quasiconformal mappings, Tauberian theorems, univalent functions, and value
distribution theory. Altogether, the papers in this volume provide a
comprehensive overview of activity in complex analysis at the beginning of the
twenty-first century and testify to the continuing vitality of the interplay between
classical and modern analysis. It is suitable for graduate students and
researchers interested in computer analysis and differential geometry.
Information for our distributors: This book is co-published with Bar-Ilan University.
The theory of complex dynamics in one variable, initiated by Fatou and Julia in
the early twentieth century, concerns the iteration of a rational function acting on
the Riemann sphere. Building on foundational investigations of p-adic dynamics
in the late twentieth century, dynamics in one non-archimedean variable is the
analogous theory over non-archimedean fields rather than over the complex
numbers. It is also an essential component of the number-theoretic study of
arithmetic dynamics. This textbook presents the fundamentals of non-
archimedean dynamics, including a unified exposition of Rivera-Letelier's
classification theorem, as well as results on wandering domains, repelling
periodic points, and equilibrium measures. The Berkovich projective line, which is
the appropriate setting for the associated Fatou and Julia sets, is developed from
the ground up, as are relevant results in non-archimedean analysis. The
presentation is accessible to graduate students with only first-year courses in
algebra and analysis under their belts, although some previous exposure to non-
archimedean fields, such as the p-adic numbers, is recommended. The book
should also be a useful reference for more advanced students and researchers in
arithmetic and non-archimedean dynamics.
An introductory textbook suitable for use in a course or for self-study, featuring
broad coverage of the subject and a readable exposition, with many examples
and exercises.
Complex AnalysisSpringer Science & Business Media
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Topics include the complex plane, basic properties of analytic functions, analytic
functions as mappings, analytic and harmonic functions in applications, transform
methods. Hundreds of solved examples, exercises, applications. 1990 edition.
Appendices.
This book provides a broad introduction to the subject of dynamical systems,
suitable for a one- or two-semester graduate course. In the first chapter, the
authors introduce over a dozen examples, and then use these examples
throughout the book to motivate and clarify the development of the theory. Topics
include topological dynamics, symbolic dynamics, ergodic theory, hyperbolic
dynamics, one-dimensional dynamics, complex dynamics, and measure-theoretic
entropy. The authors top off the presentation with some beautiful and remarkable
applications of dynamical systems to such areas as number theory, data storage,
and Internet search engines. This book grew out of lecture notes from the
graduate dynamical systems course at the University of Maryland, College Park,
and reflects not only the tastes of the authors, but also to some extent the
collective opinion of the Dynamics Group at the University of Maryland, which
includes experts in virtually every major area of dynamical systems.
This textbook is intended for a one semester course in complex analysis for
upper level undergraduates in mathematics. Applications, primary motivations for
this text, are presented hand-in-hand with theory enabling this text to serve well
in courses for students in engineering or applied sciences. The overall aim in
designing this text is to accommodate students of different mathematical
backgrounds and to achieve a balance between presentations of rigorous
mathematical proofs and applications. The text is adapted to enable maximum
flexibility to instructors and to students who may also choose to progress through
the material outside of coursework. Detailed examples may be covered in one
course, giving the instructor the option to choose those that are best suited for
discussion. Examples showcase a variety of problems with completely worked
out solutions, assisting students in working through the exercises. The numerous
exercises vary in difficulty from simple applications of formulas to more advanced
project-type problems. Detailed hints accompany the more challenging problems.
Multi-part exercises may be assigned to individual students, to groups as
projects, or serve as further illustrations for the instructor. Widely used graphics
clarify both concrete and abstract concepts, helping students visualize the proofs
of many results. Freely accessible solutions to every-other-odd exercise are
posted to the book’s Springer website. Additional solutions for instructors’ use
may be obtained by contacting the authors directly.
Written by two prominent figures in the field, this comprehensive text provides a
remarkably student-friendly approach. Its sound yet accessible treatment
emphasizes the history of graph theory and offers unique examples and lucid
proofs. 2004 edition.
Presents Real & Complex Analysis Together Using a Unified Approach A two-
semester course in analysis at the advanced undergraduate or first-year
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graduate level Unlike other undergraduate-level texts, Real and Complex
Analysis develops both the real and complex theory together. It takes a unified,
elegant approach to the theory that is consistent with the recommendations of the
MAA’s 2004 Curriculum Guide. By presenting real and complex analysis
together, the authors illustrate the connections and differences between these
two branches of analysis right from the beginning. This combined development
also allows for a more streamlined approach to real and complex function theory.
Enhanced by more than 1,000 exercises, the text covers all the essential topics
usually found in separate treatments of real analysis and complex analysis.
Ancillary materials are available on the book’s website. This book offers a
unique, comprehensive presentation of both real and complex analysis.
Consequently, students will no longer have to use two separate textbooks—one
for real function theory and one for complex function theory.
Topology is the mathematical study of the most basic geometrical structure of a
space. Mathematical physics uses topological spaces as the formal means for
describing physical space and time. Tim Maudlin proposes a completely new
mathematical structure for describing geometrical notions such as continuity,
connectedness, boundaries of sets, and so on, in order to provide a better
mathematical tool for understanding space-time. He begins with a brief
historicalreview of the development of mathematics as it relates to geometry and
an overview of standard topology, and goes on to develop his original Theory of
Linear Structures.
This new edition, like the first, presents a thorough introduction to differential and integral
calculus, including the integration of differential forms on manifolds. However, an additional
chapter on elementary topology makes the book more complete as an advanced calculus text,
and sections have been added introducing physical applications in thermodynamics, fluid
dynamics, and classical rigid body mechanics.
A discussion of the properties of conformal mappings in the complex plane, closely related to
the study of fractals and chaos. Indeed, the book ends in a detailed study of the famous
Mandelbrot set, which describes very general properties of such mappings. Focusing on the
analytic side of this contemporary subject, the text was developed from a course taught over
several semesters and aims to help students and instructors to familiarize themselves with
complex dynamics. Topics covered include: conformal and quasi-conformal mappings, fixed
points and conjugations, basic rational iteration, classification of periodic components, critical
points and expanding maps, some applications of conformal mappings, the local geometry of
the Fatou set, and quadratic polynomials and the Mandelbrot set.
This book contains very explicit proofs and demonstrations through examples for a
comprehensive introduction to the mathematical methods of theoretical physics. It also
combines and unifies many expositions of this subject, suitable for readers with interest in
experimental and applied physics.
Advanced Calculus is intended as a text for courses that furnish the backbone of the student's
undergraduate education in mathematical analysis. The goal is to rigorously present the
fundamental concepts within the context of illuminating examples and stimulating exercises.
This book is self-contained and starts with the creation of basic tools using the completeness
axiom. The continuity, differentiability, integrability, and power series representation properties
of functions of a single variable are established. The next few chapters describe the topological
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and metric properties of Euclidean space. These are the basis of a rigorous treatment of
differential calculus (including the Implicit Function Theorem and Lagrange Multipliers) for
mappings between Euclidean spaces and integration for functions of several real variables.
Special attention has been paid to the motivation for proofs. Selected topics, such as the
Picard Existence Theorem for differential equations, have been included in such a way that
selections may be made while preserving a fluid presentation of the essential material.
Supplemented with numerous exercises, Advanced Calculus is a perfect book for
undergraduate students of analysis.
An introduction to complex analysis for students with some knowledge of complex numbers
from high school. It contains sixteen chapters, the first eleven of which are aimed at an upper
division undergraduate audience. The remaining five chapters are designed to complete the
coverage of all background necessary for passing PhD qualifying exams in complex analysis.
Topics studied include Julia sets and the Mandelbrot set, Dirichlet series and the prime number
theorem, and the uniformization theorem for Riemann surfaces, with emphasis placed on the
three geometries: spherical, euclidean, and hyperbolic. Throughout, exercises range from the
very simple to the challenging. The book is based on lectures given by the author at several
universities, including UCLA, Brown University, La Plata, Buenos Aires, and the Universidad
Autonomo de Valencia, Spain.
This book brings the most important aspects of modern topology within reach of a second-year
undergraduate student. It successfully unites the most exciting aspects of modern topology
with those that are most useful for research, leaving readers prepared and motivated for further
study. Written from a thoroughly modern perspective, every topic is introduced with an
explanation of why it is being studied, and a huge number of examples provide further
motivation. The book is ideal for self-study and assumes only a familiarity with the notion of
continuity and basic algebra.
Originally published in 2003, reissued as part of Pearson's modern classic series.
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