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Calculus of variations

as solutions to variational problems Stampacchia Medal Fermat Prize Convenient vector
space Variational vector field Whereas elementary calculus is about

The calculus of variations (or variational calculus) is a field of mathematical analysis that
uses variations, which are small changes in functions

and functionals, to find maxima and minima of functionals: mappings from a set of
functions to the real numbers. Functionals are often expressed as definite integrals
involving functions and their derivatives. Functions that maximize or minimize functionals
may be found using the Euler-Lagrange equation of the calculus of variations.

A simple example of such a problem is to find the curve of shortest length connecting two
points. If there are no constraints, the solution is a straight line between the points.
However, if the curve is constrained to lie on a surface in space, then the solution is less
obvious, and possibly many solutions may exist...

Vector (mathematics and physics)

field Vector notation, common notation used when working with vectors Vector operator, a
type of differential operator used in vector calculus Vector product

In mathematics and physics, vector is a term that refers to quantities that cannot be
expressed by a single number (a scalar), or to elements of some vector spaces.

Historically, vectors were introduced in geometry and physics (typically in mechanics) for
guantities that have both a magnitude and a direction, such as displacements, forces and
velocity. Such quantities are represented by geometric vectors in the same way as
distances, masses and time are represented by real numbers.

The term vector is also used, in some contexts, for tuples, which are finite sequences (of
numbers or other objects) of a fixed length.

Both geometric vectors and tuples can be added and scaled, and these vector operations
led to the concept of a vector space, which is a set equipped with a vector addition and...

Secondary calculus and cohomological physics

mathematics, secondary calculus is a proposed expansion of classical differential calculus
on manifolds, to the &quot;space&quot; of solutions of a (nonlinear) partial

In mathematics, secondary calculus is a proposed expansion of classical differential
calculus on manifolds, to the "space" of solutions of a (nonlinear) partial differential
equation. It is a sophisticated theory at the level of jet spaces and employing algebraic
methods.

Calculus

called infinitesimal calculus or &quot;the calculus of infinitesimals&quot;, it has two major
branches, differential calculus and integral calculus. The former concerns

Calculus is the mathematical study of continuous change, in the same way that geometry
is the study of shape, and algebra is the study of generalizations of arithmetic operations.

Originally called infinitesimal calculus or "the calculus of infinitesimals"”, it has two major
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branches, differential calculus and integral calculus. The former concerns instantaneous
rates of change, and the slopes of curves, while the latter concerns accumulation of
guantities, and areas under or between curves. These two branches are related to each
other by the fundamental theorem of calculus. They make use of the fundamental notions
of convergence of infinite sequences and infinite series to a well-defined limit. It is the
"mathematical backbone" for dealing with problems where variables change with time or
another...

Hilbert's problems

polyhedra. 19. Are the solutions of reqular problems in the calculus of variations always
necessarily analytic? 20. The general problem of boundary values

Hilbert's problems are 23 problems in mathematics published by German mathematician
David Hilbert in 1900. They were all unsolved at the time, and several proved to be very
influential for 20th-century mathematics. Hilbert presented ten of the problems (1, 2, 6, 7,
8,13, 16, 19, 21, and 22) at the Paris conference of the International Congress of
Mathematicians, speaking on August 8 at the Sorbonne. The complete list of 23 problems
was published later, in English translation in 1902 by Mary Frances Winston Newson in the
Bulletin of the American Mathematical Society. Earlier publications (in the original
German) appeared in Archiv der Mathematik und Physik.

Of the cleanly formulated Hilbert problems, numbers 3, 7, 10, 14, 17, 18, 19, 20, and 21
have resolutions that are accepted by consensus...

Vector-valued function

true for problems dealing with vector fields in a fixed coordinate system, or for simple
problems in physics. However, many complex problems involve the

A vector-valued function, also referred to as a vector function, is a mathematical function
of one or more variables whose range is a set of multidimensional vectors or infinite-
dimensional vectors. The input of a vector-valued function could be a scalar or a vector
(that is, the dimension of the domain could be 1 or greater than 1); the dimension of the
function's domain has no relation to the dimension of its range.

Hilbert's nineteenth problem

nineteenth problem is one of the 23 Hilbert problems, set out in a list compiled by David
Hilbert in 1900. It asks whether the solutions of reqular problems in

Hilbert's nineteenth problem is one of the 23 Hilbert problems, set out in a list compiled by
David Hilbert in 1900. It asks whether the solutions of regular problems in the calculus of
variations are always analytic. Informally, and perhaps less directly, since Hilbert's concept
of a "regular variational problem" identifies this precisely as a variational problem whose
Euler-Lagrange equation is an elliptic partial differential equation with analytic
coefficients, Hilbert's nineteenth problem, despite its seemingly technical statement,
simply asks whether, in this class of partial differential equations, any solution inherits the
relatively simple and well understood property of being an analytic function from the
equation it satisfies. Hilbert's nineteenth problem was solved independently...

Helmholtz decomposition

theorem of vector calculus states that certain differentiable vector fields can be resolved
into the sum of an irrotational (curl-free) vector field and

In physics and mathematics, the Helmholtz decomposition theorem or the fundamental
theorem of vector calculus states that certain differentiable vector fields can be resolved
into the sum of an irrotational (curl-free) vector field and a solenoidal (divergence-free)
vector field. In physics, often only the decomposition of sufficiently smooth, rapidly
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decaying vector fields in three dimensions is discussed. It is named after Hermann von
Helmholtz.

Glossary of calculus

triple integral . upper bound . variable . vector . vector calculus . washer . washer method .
Outline of calculus Glossary of areas of mathematics Glossary

Most of the terms listed in Wikipedia glossaries are already defined and explained within
Wikipedia itself. However, glossaries like this one are useful for looking up, comparing and
reviewing large numbers of terms together. You can help enhance this page by adding
new terms or writing definitions for existing ones.

This glossary of calculus is a list of definitions about calculus, its sub-disciplines, and
related fields.

Integral

two fundamental operations of calculus, the other being differentiation. Integration was
initially used to solve problems in mathematics and physics, such

In mathematics, an integral is the continuous analog of a sum, which is used to calculate
areas, volumes, and their generalizations. Integration, the process of computing an
integral, is one of the two fundamental operations of calculus, the other being
differentiation. Integration was initially used to solve problems in mathematics and
physics, such as finding the area under a curve, or determining displacement from
velocity. Usage of integration expanded to a wide variety of scientific fields thereafter.

A definite integral computes the signed area of the region in the plane that is bounded by
the graph of a given function between two points in the real line. Conventionally, areas
above the horizontal axis of the plane are positive while areas below are negative.
Integrals also refer to the...
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