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Complex analysis, traditionally known as the theory of functions of a complex variable, is the branch
of mathematical analysis that investigates functions of complex numbers. It is helpful in many
branches of mathematics, including algebraic geometry, number theory, analytic combinatorics, and
applied mathematics, as well as in physics, including the branches of hydrodynamics,
thermodynamics, quantum mechanics, and twistor theory. By extension, use of complex analysis also
has applications in engineering fields such as nuclear, aerospace, mechanical and electrical
engineering.

As a differentiable function of a complex variable is equal to the sum function given by its Taylor
series (that is, it is analytic), complex analysis is particularly concerned with analytic functions of a
complex variable...

Liouville's theorem (complex analysis)

(2004). Complex Analysis. Springer. ISBN 9788181281142. Benjamin Fine; Gerhard Rosenberger
(1997). The Fundamental Theorem of Algebra. Springer Science

In complex analysis, Liouville's theorem, named after Joseph Liouville (although the theorem was
first proven by Cauchy in 1844), states that every bounded entire function must be constant. That is,
every holomorphic function
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is constant. Equivalently, non-constant holomorphic functions on...
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Analysis is the branch of mathematics dealing with continuous functions, limits, and related theories,
such as differentiation, integration, measure, infinite sequences, series, and analytic functions.

These theories are usually studied in the context of real and complex numbers and functions.
Analysis evolved from calculus, which involves the elementary concepts and techniques of analysis.

Analysis may be distinguished from geometry; however, it can be applied to any space of
mathematical objects that has a definition of nearness (a topological space) or specific distances
between objects (a metric space).

Hurwitz's theorem (complex analysis)

 178 Gamelin, Theodore (2001). Complex Analysis. Springer. ISBN 978-0387950693. Ahlfors, Lars V.
(1966), Complex analysis. An introduction to the theory

In mathematics and in particular the field of complex analysis, Hurwitz's theorem is a theorem
associating the zeroes of a sequence of holomorphic, compact locally uniformly convergent functions
with that of their corresponding limit. The theorem is named after Adolf Hurwitz.

Domain (mathematical analysis)

boundary. In complex analysis, a complex domain (or simply domain) is any connected open subset
of the complex plane C. For example, the entire complex plane

In mathematical analysis, a domain or region is a non-empty, connected, and open set in a
topological space. In particular, it is any non-empty connected open subset of the real coordinate
space Rn or the complex coordinate space Cn. A connected open subset of coordinate space is
frequently used for the domain of a function.

The basic idea of a connected subset of a space dates from the 19th century, but precise definitions
vary slightly from generation to generation, author to author, and edition to edition, as concepts
developed and terms were translated between German, French, and English works. In English, some
authors use the term domain, some use the term region, some use both terms interchangeably, and
some define the two terms slightly differently; some avoid ambiguity by sticking with...

Complex analytic variety

Several Complex Variables VII: Sheaf-Theoretical Methods in Complex Analysis. Springer.
ISBN 978-3-662-09873-8. Grothendieck, Alexander; Raynaud, Michèle

In mathematics, particularly differential geometry and complex geometry, a complex analytic variety
or complex analytic space is a generalization of a complex manifold that allows the presence of
singularities. Complex analytic varieties are locally ringed spaces that are locally isomorphic to local
model spaces, where a local model space is an open subset of the vanishing locus of a finite set of
holomorphic functions.
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Functional analysis

Linear Functional Analysis. Springer. Retrieved December 30, 2023. Hall, Brian C. (2013-06-19).
Quantum Theory for Mathematicians. Springer Science &amp; Business

Functional analysis is a branch of mathematical analysis, the core of which is formed by the study of
vector spaces endowed with some kind of limit-related structure (for example, inner product, norm,
or topology) and the linear functions defined on these spaces and suitably respecting these
structures. The historical roots of functional analysis lie in the study of spaces of functions and the
formulation of properties of transformations of functions such as the Fourier transform as
transformations defining, for example, continuous or unitary operators between function spaces.
This point of view turned out to be particularly useful for the study of differential and integral
equations.

The usage of the word functional as a noun goes back to the calculus of variations, implying a
function whose...

Complex number

Algebras. Universitext. Springer. p. 64. ISBN 0-387-95447-3. MR 2014924 Apostol 1981, p. 25.
Ahlfors, Lars (1979). Complex analysis (3rd ed.). McGraw-Hill

In mathematics, a complex number is an element of a number system that extends the real numbers
with a specific element denoted i, called the imaginary unit and satisfying the equation
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; every complex number can be expressed in the form
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, where a and b are real numbers. Because no real number satisfies the above equation, i was called
an imaginary number by René Descartes. For the complex number
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, a is called the real part, and b is called the imaginary...

Nonstandard analysis

Nonstandard Analysis, Axiomatically. Springer. Nonstandard Analysis for the Working
Mathematician. Edited by Peter A. Loeb, Manfred P. H. Wolff. Springer, 2000

The history of calculus is fraught with philosophical debates about the meaning and logical validity
of fluxions or infinitesimal numbers. The standard way to resolve these debates is to define the
operations of calculus using limits rather than infinitesimals. Nonstandard analysis instead
reformulates the calculus using a logically rigorous notion of infinitesimal numbers.

Nonstandard analysis originated in the early 1960s by the mathematician Abraham Robinson. He
wrote:

... the idea of infinitely small or infinitesimal quantities seems to appeal naturally to our intuition. At
any rate, the use of infinitesimals was widespread during the formative stages of the Differential and
Integral Calculus. As for the objection ... that the distance between two distinct real numbers cannot
be infinitely...

Zeros and poles
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In complex analysis (a branch of mathematics), a pole is a certain type of singularity of a complex-
valued function of a complex variable. It is the simplest type of non-removable singularity of such a
function (see essential singularity). Technically, a point z0 is a pole of a function f if it is a zero of the
function 1/f and 1/f is holomorphic (i.e. complex differentiable) in some neighbourhood of z0.

A function f is meromorphic in an open set U if for every point z of U there is a neighborhood of z in
which at least one of f and 1/f is holomorphic.

If f is meromorphic in U, then a zero of f is a pole of 1/f, and a pole of f is a zero of 1/f. This induces a
duality between zeros and poles, that is fundamental for the study of meromorphic functions. For
example, if a function is meromorphic...
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