
identity theorem complex analysis
**Understanding the Identity Theorem in Complex Analysis**

identity theorem complex analysis is a fundamental result that often
surprises learners with its elegance and power. If you've ever wondered how
complex functions behave and how their values on tiny sets can determine the
entire function, then the identity theorem is a crucial piece of that puzzle.
This theorem tells us that under certain conditions, knowing a function's
behavior on a seemingly small or sparse set can actually reveal everything
about the function itself. Let’s dive deep into what this theorem means, why
it matters, and how it fits into the broader landscape of complex analysis.

What is the Identity Theorem in Complex
Analysis?

At its core, the identity theorem states that if two holomorphic (complex
differentiable) functions agree on a set that has an accumulation point
within their domain, then these functions must be identical throughout the
connected domain. In simpler terms, if two analytic functions are the same on
a tiny "enough" subset of their domain, they cannot suddenly diverge
elsewhere — they are the same function everywhere on that domain.

This theorem highlights the rigidity and uniqueness properties of holomorphic
functions, a stark contrast to real-valued functions, which can behave quite
erratically.

Formal Statement of the Identity Theorem

Suppose \( f \) and \( g \) are holomorphic functions defined on a connected
open subset \( D \subseteq \mathbb{C} \). If the set

\[
S = \{ z \in D : f(z) = g(z) \}
\]

has a limit point \( z_0 \in D \), then \( f(z) = g(z) \) for all \( z \in D
\).

This means that the coincidence of \( f \) and \( g \) on even a small
infinite set with an accumulation point forces them to be equal everywhere on
the domain.



Why is the Identity Theorem Important?

The identity theorem is a cornerstone in complex analysis because it
emphasizes the strong connection between the local and global behavior of
analytic functions. It’s a powerful tool that often simplifies proofs and
helps in extending local properties to entire domains.

Uniqueness of analytic continuation: It guarantees that if you extend a
function holomorphically and it matches another function on a set with
an accumulation point, the two extensions must coincide.

Zeros of holomorphic functions: The theorem implies that zeros of a
holomorphic function that accumulate inside the domain mean the function
is identically zero.

Solving functional equations: When two holomorphic functions satisfy the
same conditions on a subset, the identity theorem helps assert their
global equality.

How Does This Differ From Real Analysis?

In real analysis, two smooth functions can agree on a countable or even
infinite set without being the same everywhere. For example, a function can
be zero on all rational numbers but non-zero on irrationals. However, in
complex analysis, the identity theorem rules this out for holomorphic
functions, showing the much stricter behavior of complex differentiability.

Intuition Behind the Identity Theorem

To grasp why the identity theorem holds, it helps to understand a few key
concepts about holomorphic functions:

- **Analyticity means power series expansion:** Every holomorphic function
can be locally represented by a convergent power series. This series is
unique and determined by the function’s derivatives at a point.
- **Zeros of analytic functions are isolated unless the function is zero
everywhere:** If a function vanishes at infinitely many points accumulating
inside the domain, the power series expansion forces the function to be
identically zero.
- **Propagation of information:** Because of the uniqueness of the power
series, knowing a function’s values on a small set with an accumulation point
controls the entire function.



Imagine a function as a complex "shape" that cannot be altered in one region
without affecting the rest. If two such shapes coincide on a small but dense
region, they must be the same shape entirely.

Example to Illustrate the Intuition

Consider the function \( f(z) = e^z \) and another function \( g(z) \) that
equals \( e^z \) for all rational points \( z \) on some interval. Since
rationals have accumulation points in the complex plane, the identity theorem
tells us \( f(z) = g(z) \) everywhere on the domain where both are defined
and holomorphic.

Applications of the Identity Theorem in Complex
Analysis

The identity theorem is not just a theoretical curiosity; it has many
practical applications within complex analysis and related fields.

1. Analytic Continuation

One of the most significant applications is in analytic continuation, which
is the process of extending the domain of a holomorphic function beyond its
original region. The identity theorem guarantees that if two analytic
continuations agree on a set with an accumulation point, they are the same
function everywhere in the extended domain.

This is crucial in complex function theory, especially for functions defined
by power series or integrals that initially converge only in small regions.

2. Zero Sets of Holomorphic Functions

If a holomorphic function \( f \) has zeros accumulating at some point inside
its domain, the identity theorem implies \( f \) must be zero everywhere.
This property is essential when solving complex differential equations or in
the study of meromorphic functions.

It also means zeros are isolated, except in the trivial case where the
function vanishes identically.



3. Uniqueness in Boundary Value Problems

In many physical and engineering problems modeled by complex variables,
boundary or initial conditions determine solutions uniquely. The identity
theorem underpins this uniqueness by ensuring that if two solutions agree on
a boundary or curve with accumulation points, they must be identical
throughout the domain.

Related Concepts and Theorems

To fully appreciate the identity theorem, it helps to look at some related
ideas in complex analysis that complement or build upon it.

Maximum Modulus Principle

This principle states that a non-constant holomorphic function attains its
maximum modulus only on the boundary of its domain. It’s connected to the
identity theorem in that both highlight the restrictive nature of holomorphic
functions and their inability to behave arbitrarily inside domains.

Uniqueness Theorem for Power Series

Because holomorphic functions are equal to their power series locally, the
uniqueness theorem for power series states that if two power series agree on
an infinite set with an accumulation point, their coefficients must be
identical, and so the functions they represent are identical.

This is essentially the algebraic backbone of the identity theorem.

Removable Singularities and Analytic Continuation

The identity theorem plays a role in identifying removable
singularities—points where a function is not defined but can be "fixed" by
defining the function value appropriately to maintain holomorphicity. The
theorem helps ensure that such extensions are unique.

Tips for Working with the Identity Theorem in
Practice



When you apply the identity theorem, keep these helpful points in mind:

Check the domain carefully: The domain must be connected and open for
the theorem to apply fully. Disconnected domains require careful
consideration.

Identify accumulation points: Simply having infinitely many points where
two functions agree is not enough; these points must accumulate within
the domain.

Verify holomorphicity: Both functions involved must be holomorphic on
the domain.

Use it to prove uniqueness: If you suspect two functions are identical
but only know their equality on a subset, apply the identity theorem to
confirm.

Common Misunderstandings About the Identity
Theorem

It’s easy to misinterpret or overextend the identity theorem, so here are
some clarifications:

- The theorem does not say two functions that agree at finitely many points
are equal everywhere—there must be infinitely many points with an
accumulation point.
- The domain’s connectedness is crucial; otherwise, the functions can differ
on different components.
- The theorem applies only to holomorphic functions; continuous or
differentiable real functions do not generally follow this rule.

Wrapping Up the Identity Theorem Complex
Analysis Journey

Exploring the identity theorem complex analysis reveals the depth and
precision of complex function theory. It showcases how holomorphic functions
are rigidly structured, where local behavior tightly controls global
properties. Whether you’re studying analytic continuation, zero sets, or
uniqueness of solutions, the identity theorem serves as a reliable and
elegant tool.

The next time you encounter two functions that seem to coincide in just a
small region, remember that in the complex world, this coincidence often



means they are the same everywhere. This unique and beautiful characteristic
is what makes complex analysis so fascinating and powerful.

Frequently Asked Questions

What is the Identity Theorem in complex analysis?
The Identity Theorem states that if two holomorphic functions agree on a set
that has an accumulation point within a connected domain, then the functions
are identical on the entire domain.

Why is the Identity Theorem important in complex
analysis?
It ensures the uniqueness of holomorphic functions given their values on a
small set, allowing analytic continuation and proving that holomorphic
functions are completely determined by their behavior on any subset with an
accumulation point.

What are the conditions required for the Identity
Theorem to hold?
The functions must be holomorphic on a connected domain, and they must agree
on a subset of that domain which contains an accumulation point within the
domain.

Can the Identity Theorem be applied to real analytic
functions?
A similar principle holds for real analytic functions, but the Identity
Theorem as stated specifically applies to holomorphic functions in complex
analysis, leveraging the stronger conditions of complex differentiability.

How does the Identity Theorem relate to analytic
continuation?
The Identity Theorem guarantees that if two analytic continuations of a
function agree on an overlapping region with an accumulation point, they must
coincide everywhere on the connected domain, ensuring the uniqueness of
analytic continuation.

What happens if two holomorphic functions agree only
on a finite set of points?
If two holomorphic functions agree only on a finite set without an



accumulation point, the Identity Theorem does not apply, and the functions
may differ elsewhere on the domain.

Additional Resources
**Understanding the Identity Theorem in Complex Analysis: A Comprehensive
Review**

identity theorem complex analysis stands as one of the cornerstone results in
the field of complex function theory. This theorem not only highlights the
rigidity of analytic functions but also underscores the profound differences
between complex and real analysis. In the landscape of mathematics, where
uniqueness and extension properties play pivotal roles, the identity theorem
offers a powerful tool to analyze and comprehend the behavior of holomorphic
functions. This article delves deeply into the identity theorem in complex
analysis, exploring its statement, implications, key proofs, and connections
to broader concepts such as analytic continuation and zero sets.

The Identity Theorem: Statement and
Significance

At its core, the identity theorem asserts that if two holomorphic functions
coincide on a set that contains an accumulation point within a connected
domain, then they must be identical throughout that domain. Formally, suppose
\( f \) and \( g \) are analytic functions on a connected open set \( D
\subseteq \mathbb{C} \). If the set \( \{ z \in D : f(z) = g(z) \} \)
contains a limit point in \( D \), then \( f \equiv g \) on \( D \).

This seemingly straightforward statement carries profound implications.
Unlike real-valued functions, where agreement on an infinite set does not
guarantee equality everywhere, complex analytic functions exhibit remarkable
rigidity. This is primarily due to their local power series representation,
which ensures that the behavior of the function near a single point can
determine the function in the entire connected region.

Holomorphic Functions and Their Rigidity

The identity theorem emphasizes a unique aspect of holomorphic or analytic
functions: they cannot be altered on an arbitrarily small subset of their
domain without affecting the entire function. This property sets complex
functions apart from their real counterparts. For instance, in real analysis,
two functions can agree on infinitely many points without being identical,
but in complex analysis, the accumulation of those matching points forces
complete agreement.



This rigidity is vital in many applications, particularly in analytic
continuation, where one extends the domain of an analytic function by
exploiting the identity theorem. The theorem guarantees that once a function
is defined and known on a small region, its extension to a larger connected
domain is unique, provided the extension remains analytic.

Analytic Continuation and the Role of the
Identity Theorem

Analytic continuation is a process by which one defines a holomorphic
function on a larger domain than initially given. The identity theorem
underpins this process by ensuring that any two analytic continuations that
agree on an overlapping domain must coincide on the entire connected domain.

Mechanics of Analytic Continuation

To understand analytic continuation, consider a function \( f \) analytic in
\( D_1 \), and suppose there is another function \( g \) analytic in \( D_2
\), with \( D_1 \cap D_2 \neq \emptyset \). If \( f \) and \( g \) agree on a
set within the intersection that has a limit point, the identity theorem
guarantees \( f = g \) on \( D_1 \cup D_2 \). This property allows for
piecing together local power series expansions to form a global analytic
function.

Applications in Complex Dynamics and Mathematical
Physics

The identity theorem’s influence extends beyond pure mathematics. In complex
dynamics, it ensures the uniqueness of invariant analytic functions under
iteration, while in mathematical physics, it plays a role in quantum field
theory and string theory where holomorphic functions describe physical
phenomena. The theorem’s assurance of uniqueness and extension is critical in
these contexts.

Proof Sketch and Analytical Foundations

The proof of the identity theorem relies heavily on the properties of zeros
of holomorphic functions and the nature of power series.

Zeros of Holomorphic Functions: If a holomorphic function \( f \) has
zeros accumulating at a point inside the domain, then \( f \) must be



identically zero. This is because the zeros of an analytic function are
isolated unless the function is trivial.

Power Series Representation: Every holomorphic function can be locally
expressed as a convergent power series. If two functions agree on a set
accumulating at a point, their Taylor expansions around that point must
coincide term by term, forcing equality throughout.

The argument typically begins by considering the difference \( h = f - g \),
which is holomorphic. If \( h \) vanishes on a set with an accumulation point
in \( D \), then \( h \) must be identically zero by the principle of
isolated zeros, implying \( f = g \).

Comparisons and Related Theorems

The identity theorem is closely connected with other fundamental results in
complex analysis, including the maximum modulus principle and Schwarz’s
lemma. These results collectively showcase the strong constraints on
holomorphic functions.

Identity Theorem vs. Maximum Modulus Principle

While the maximum modulus principle states that a non-constant holomorphic
function cannot attain its maximum modulus inside a domain, the identity
theorem provides a uniqueness condition based on function values. Both
highlight the restrictive nature of analytic functions but from different
perspectives — one geometric, the other algebraic.

Uniqueness in Real vs. Complex Analysis

A striking contrast arises when comparing complex and real analytic
functions. Although the identity theorem has a counterpart in real analysis,
the conditions are much stricter due to the lack of holomorphicity. Real
analytic functions can also be uniquely extended if they agree on an
interval, but continuous or smooth functions do not share this property,
making the complex case uniquely strong.

Practical Implications and Considerations

Understanding the identity theorem is essential for mathematicians and
scientists working with complex analytic functions. It informs problem-



solving strategies and validates methods involving analytic continuation,
boundary value problems, and function approximation.

Pros and Cons in Application

Pros: The theorem facilitates the extension and identification of
functions, ensuring uniqueness and preventing ambiguity in analytic
continuation.

Cons: The rigidity implied by the theorem can be limiting; small
perturbations or modifications to a function within an analytic class
are not possible without global consequences.

This duality reflects the balance between flexibility and constraint inherent
in complex analysis.

Extensions and Generalizations

The identity theorem also generalizes beyond functions of one complex
variable. In several complex variables, analogous results hold, though with
added complexity due to multidimensional domains. Moreover, versions of the
theorem apply to harmonic functions and solutions to elliptic partial
differential equations, indicating its broader influence.

---

In sum, the identity theorem complex analysis is not merely a theoretical
curiosity but a fundamental principle that shapes the entire structure of
analytic function theory. Its role in ensuring the uniqueness and
extendability of holomorphic functions cements its status as an indispensable
tool in both pure and applied mathematics.

Identity Theorem Complex Analysis
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Wilde, 2006 This book is based on lectures presented over many years to second and third year
mathematics students in the Mathematics Departments at Bedford College, London, and King's
College, London, as part of the BSc. and MSci. program. Its aim is to provide a gentle yet rigorous
first course on complex analysis.Metric space aspects of the complex plane are discussed in detail,
making this text an excellent introduction to metric space theory. The complex exponential and
trigonometric functions are defined from first principles and great care is taken to derive their
familiar properties. In particular, the appearance of ã, in this context, is carefully explained.The
central results of the subject, such as Cauchy's Theorem and its immediate corollaries, as well as the
theory of singularities and the Residue Theorem are carefully treated while avoiding overly
complicated generality. Throughout, the theory is illustrated by examples.A number of relevant
results from real analysis are collected, complete with proofs, in an appendix.The approach in this
book attempts to soften the impact for the student who may feel less than completely comfortable
with the logical but often overly concise presentation of mathematical analysis elsewhere.
  identity theorem complex analysis: Introduction to Complex Analysis Junjiro Noguchi,
2008-04-09 This book describes a classical introductory part of complex analysis for university
students in the sciences and engineering and could serve as a text or reference book. It places
emphasis on rigorous proofs, presenting the subject as a fundamental mathematical theory. The
volume begins with a problem dealing with curves related to Cauchy's integral theorem. To deal with
it rigorously, the author gives detailed descriptions of the homotopy of plane curves. Since the
residue theorem is important in both pure and applied mathematics, the author gives a fairly
detailed explanation of how to apply it to numerical calculations; this should be sufficient for those
who are studying complex analysis as a tool.
  identity theorem complex analysis: Introduction to Complex Analysis H. A. Priestley,
2003-08-28 Complex analysis is a classic and central area of mathematics, which is studies and
exploited in a range of important fields, from number theory to engineering. Introduction to Complex
Analysis was first published in 1985, and for this much-awaited second edition the text has been
considerably expanded, while retaining the style of the original. More detailed presentation is given
of elementary topics, to reflect the knowledge base of current students. Exercise sets have been
substantially revised and enlarged, with carefully graded exercises at the end of each chapter.
  identity theorem complex analysis: Introduction to Complex Analysis in Several Variables
Volker Scheidemann, 2005-09-16 This book provides a comprehensive introduction to complex
analysis in several variables. One major focus of the book is extension phenomena alien to the
one-dimensional theory (Hartog's Kugelsatz, theorem of Cartan-Thullen, Bochner's theorem). The
book primarily aims at students starting to work in the field of complex analysis in several variables
and teachers who want to prepare a university lecture. Therefore, the book contains more than 50
examples and more than 100 supporting exercises.
  identity theorem complex analysis: Friendly Approach To Complex Analysis, A (Second
Edition) Amol Sasane, Sara Maad Sasane, 2023-06-28 The book constitutes a basic, concise, yet
rigorous first course in complex analysis, for undergraduate students who have studied multivariable
calculus and linear algebra. The textbook should be particularly useful for students of joint
programmes with mathematics, as well as engineering students seeking rigour. The aim of the book
is to cover the bare bones of the subject with minimal prerequisites. The core content of the book is
the three main pillars of complex analysis: the Cauchy-Riemann equations, the Cauchy Integral
Theorem, and Taylor and Laurent series. Each section contains several problems, which are not drill
exercises, but are meant to reinforce the fundamental concepts. Detailed solutions to all the 243
exercises appear at the end of the book, making the book ideal for self-study. There are many figures
illustrating the text.The second edition corrects errors from the first edition, and includes 89 new
exercises, some of which cover auxiliary topics that were omitted in the first edition. Two new
appendices have been added, one containing a detailed rigorous proof of the Cauchy Integral
Theorem, and another providing background in real analysis needed to make the book
self-contained.



  identity theorem complex analysis: Lie Group Actions in Complex Analysis Dimitrij Akhiezer,
2012-12-06 This book was planned as an introduction to a vast area, where many contri butions have
been made in recent years. The choice of material is based on my understanding of the role of Lie
groups in complex analysis. On the one hand, they appear as the automorphism groups of certain
complex spaces, e. g. , bounded domains in en or compact spaces, and are therefore important as
being one of their invariants. On the other hand, complex Lie groups and, more generally, homoge
neous complex manifolds, serve as a proving ground, where it is often possible to accomplish a task
and get an explicit answer. One good example of this kind is the theory of homogeneous vector
bundles over flag manifolds. Another example is the way the global analytic properties of
homogeneous manifolds are translated into algebraic language. It is my pleasant duty to thank A. L.
Onishchik, who first introduced me to the theory of Lie groups more than 25 years ago. I am greatly
indebted to him and to E. B. Vinberg forthe help and advice they have given me for years. I would
like to express my gratitude to M. Brion, B. GilIigan, P. Heinzner, A. Hu kleberry, and E. Oeljeklaus
for valuable discussions of various subjects treated here. A part of this book was written during my
stay at the Ruhr-Universitat Bochum in 1993. I thank the Deutsche Forschungsgemeinschaft for its
research support and the colleagues in Bochum for their hospitality.
  identity theorem complex analysis: A Course in Complex Analysis Wolfgang Fischer, Ingo
Lieb, 2011-10-21 This carefully written textbook is an introduction to the beautiful concepts and
results of complex analysis. It is intended for international bachelor and master programmes in
Germany and throughout Europe; in the Anglo-American system of university education the content
corresponds to a beginning graduate course. The book presents the fundamental results and
methods of complex analysis and applies them to a study of elementary and non-elementary
functions (elliptic functions, Gamma- and Zeta function including a proof of the prime number
theorem ...) and – a new feature in this context! – to exhibiting basic facts in the theory of several
complex variables. Part of the book is a translation of the authors’ German text “Einführung in die
komplexe Analysis”; some material was added from the by now almost “classical” text
“Funktionentheorie” written by the authors, and a few paragraphs were newly written for special
use in a master’s programme.
  identity theorem complex analysis: Complex Analysis Eberhard Freitag, Rolf Busam,
2009-04-28 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
  identity theorem complex analysis: A Course In Complex Analysis In One Variable Martin
Moskowitz, 2002-04-17 Complex analysis is a beautiful subject — perhaps the single most beautiful;
and striking; in mathematics. It presents completely unforeseen results that are of a dramatic; even
magical; nature. This invaluable book will convey to the student its excitement and extraordinary
character. The exposition is organized in an especially efficient manner; presenting basic complex
analysis in around 130 pages; with about 50 exercises. The material constantly relates to and
contrasts with that of its sister subject; real analysis. An unusual feature of this book is a short final
chapter containing applications of complex analysis to Lie theory.Since much of the content
originated in a one-semester course given at the CUNY Graduate Center; the text will be very
suitable for first year graduate students in mathematics who want to learn the basics of this
important subject. For advanced undergraduates; there is enough material for a year-long course or;
by concentrating on the first three chapters; for one-semester course.
  identity theorem complex analysis: Analysis on Fock Spaces Kehe Zhu, 2012-05-26 Several
natural Lp spaces of analytic functions have been widely studied in the past few decades, including
Hardy spaces, Bergman spaces, and Fock spaces. The terms “Hardy spaces” and “Bergman spaces”
are by now standard and well established. But the term “Fock spaces” is a different story. Numerous
excellent books now exist on the subject of Hardy spaces. Several books about Bergman spaces,
including some of the author’s, have also appeared in the past few decades. But there has been no



book on the market concerning the Fock spaces. The purpose of this book is to fill that void,
especially when many results in the subject are complete by now. This book presents important
results and techniques summarized in one place, so that new comers, especially graduate students,
have a convenient reference to the subject. This book contains proofs that are new and simpler than
the existing ones in the literature. In particular, the book avoids the use of the Heisenberg group,
the Fourier transform, and the heat equation. This helps to keep the prerequisites to a minimum. A
standard graduate course in each of real analysis, complex analysis, and functional analysis should
be sufficient preparation for the reader.
  identity theorem complex analysis: Complex Analysis J. Eells, 2006-11-15
  identity theorem complex analysis: Elements of Complex Analysis William J. Adams, 1987
  identity theorem complex analysis: A Course in Complex Analysis Saeed Zakeri, 2021-11-02 A
comprehensive graduate-level textbook that takes a fresh approach to complex analysis A Course in
Complex Analysis explores a central branch of mathematical analysis, with broad applications in
mathematics and other fields such as physics and engineering. Ideally designed for a year-long
graduate course on complex analysis and based on nearly twenty years of classroom lectures, this
modern and comprehensive textbook is equally suited for independent study or as a reference for
more experienced scholars. Saeed Zakeri guides the reader through a journey that highlights the
topological and geometric themes of complex analysis and provides a solid foundation for more
advanced studies, particularly in Riemann surfaces, conformal geometry, and dynamics. He presents
all the main topics of classical theory in great depth and blends them seamlessly with many elegant
developments that are not commonly found in textbooks at this level. They include the dynamics of
Möbius transformations, Schlicht functions and distortion theorems, boundary behavior of conformal
and harmonic maps, analytic arcs and the general reflection principle, Hausdorff dimension and
holomorphic removability, a multifaceted approach to the theorems of Picard and Montel, Zalcman’s
rescaling theorem, conformal metrics and Ahlfors’s generalization of the Schwarz lemma,
holomorphic branched coverings, geometry of the modular group, and the uniformization theorem
for spherical domains. Written with exceptional clarity and insightful style, A Course in Complex
Analysis is accessible to beginning graduate students and advanced undergraduates with some
background knowledge of analysis and topology. Zakeri includes more than 350 problems, with
problem sets at the end of each chapter, along with numerous carefully selected examples. This
well-organized and richly illustrated book is peppered throughout with marginal notes of historical
and expository value. Presenting a wealth of material in a single volume, A Course in Complex
Analysis will be a valuable resource for students and working mathematicians.
  identity theorem complex analysis: Complex Analysis and Dynamical Systems Mark Lʹvovich
Agranovskiĭ, 2004 This book contains contributions from the participants of an International
Conference on Complex Analysis and Dynamical Systems. The papers collected here are devoted to
various topics in complex analysis and dynamical systems, ranging from properties of holomorphic
mappings to attractors in hyperbolic spaces. Overall, these selections provide an overview of activity
in analysis at the outset of the twenty-first century. The book is suitable for graduate students and
researchers in complex analysis and related problems of dynamics. With this volume, the Israel
Mathematical Conference Proceedings are now published as a subseries of the AMS Contemporary
Mathematics series.
  identity theorem complex analysis: Introductory Lectures on Fluctuations of Lévy Processes
with Applications Andreas E. Kyprianou, 2006-12-18 This textbook forms the basis of a graduate
course on the theory and applications of Lévy processes, from the perspective of their path
fluctuations. The book aims to be mathematically rigorous while still providing an intuitive feel for
underlying principles. The results and applications often focus on the case of Lévy processes with
jumps in only one direction, for which recent theoretical advances have yielded a higher degree of
mathematical transparency and explicitness.
  identity theorem complex analysis: Eigenfunctions of Transfer Operators and
Automorphic Forms for Hecke Triangle Groups of Infinite Covolume Roelof Bruggeman, Anke



Dorothea Pohl, 2023-07-31 View the abstract.
  identity theorem complex analysis: An Introduction to q-analysis Warren P. Johnson,
2020-10-06 Starting from simple generalizations of factorials and binomial coefficients, this book
gives a friendly and accessible introduction to q q-analysis, a subject consisting primarily of
identities between certain kinds of series and products. Many applications of these identities to
combinatorics and number theory are developed in detail. There are numerous exercises to help
students appreciate the beauty and power of the ideas, and the history of the subject is kept
consistently in view. The book has few prerequisites beyond calculus. It is well suited to a capstone
course, or for self-study in combinatorics or classical analysis. Ph.D. students and research
mathematicians will also find it useful as a reference.
  identity theorem complex analysis: Positive Polynomials Alexander Prestel, Charles Delzell,
2013-04-17 Positivity is one of the most basic mathematical concepts. In many areas of mathematics
(like analysis, real algebraic geometry, functional analysis, etc.) it shows up as positivity of a
polynomial on a certain subset of R^n which itself is often given by polynomial inequalities. The
main objective of the book is to give useful characterizations of such polynomials. It takes as starting
point Hilbert's 17th Problem from 1900 and explains how E. Artin's solution of that problem
eventually led to the development of real algebra towards the end of the 20th century. Beyond basic
knowledge in algebra, only valuation theory as explained in the appendix is needed. Thus the
monograph can also serve as the basis for a 2-semester course in real algebra.
  identity theorem complex analysis: Surveys in Number Theory Krishnaswami Alladi,
2009-03-02 Number theory has a wealth of long-standing problems, the study of which over the
years has led to major developments in many areas of mathematics. This volume consists of seven
significant chapters on number theory and related topics. Written by distinguished mathematicians,
key topics focus on multipartitions, congruences and identities (G. Andrews), the formulas of
Koshliakov and Guinand in Ramanujan's Lost Notebook (B.C. Berndt, Y. Lee, and J. Sohn),
alternating sign matrices and the Weyl character formulas (D.M. Bressoud), theta functions in
complex analysis (H.M. Farkas), representation functions in additive number theory (M.B.
Nathanson), and mock theta functions, ranks, and Maass forms (K. Ono), and elliptic functions (M.
Waldschmidt). All of the surveys were outgrowths of featured talks given during the Special Year in
Number Theory and Combinatorics at the University of Florida, Gainesville, 2004-2005, and describe
major progress on a broad range of topics. This volume is intended for mathematicians and graduate
students interested in number theory and related areas.
  identity theorem complex analysis: Several Complex Variables H. Grauert, K. Fritzsche,
2012-12-06 The present book grew out of introductory lectures on the theory offunctions of several
variables. Its intent is to make the reader familiar, by the discussion of examples and special cases,
with the most important branches and methods of this theory, among them, e.g., the problems of
holomorphic continuation, the algebraic treatment of power series, sheaf and cohomology theory,
and the real methods which stem from elliptic partial differential equations. In the first chapter we
begin with the definition of holomorphic functions of several variables, their representation by the
Cauchy integral, and their power series expansion on Reinhardt domains. It turns out that, in
l:ontrast ~ 2 there exist domains G, G c en to the theory of a single variable, for n with G c G and G
# G such that each function holomorphic in G has a continuation on G. Domains G for which such a
G does not exist are called domains of holomorphy. In Chapter 2 we give several characterizations of
these domains of holomorphy (theorem of Cartan-Thullen, Levi's problem). We finally construct the
holomorphic hull H(G} for each domain G, that is the largest (not necessarily schlicht) domain over
en into which each function holomorphic on G can be continued.
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