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The calculus of variations is a field of

mathematical analysis that uses
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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
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or minimize functionals may be found
using.the EulerlLagrange equation of
the calculus of variations. A simple
example of such a problem ...

S aloulus of variat Wikine

This method of solving the problem is

called the : in ordinary calculus, we
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make an. calculus of variations
infinitesimal change in a variable, and
compute the corresponding change in
a function, and if itls zero to leading
order in the small change, welre at an
extreme value. Nitpicking footnote.
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The calculus of variations is a field of
mathematical analysis that uses
variations, which are small changes inl
en.wikipedia.org The Calculus of
Variations (Bounded Rationality)
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A typical problem in the calculus of
variations involve finding a particular
function y(x) to maximize or minimize
the integral |(y) subject to boundary
conditions y(a) = A and y(b) = B. The
integral I(y) is an example of a

functional, which (more generally) is a
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mapping from a set of allowable
functions to the reals.

Comparing P(u) with P(u+v), the linear
term in the dierence yields P=u. This
linear term must be zero for every

admissible v (weak form). This
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program carries ordinary calculus into
the calculus of variations. We do it in
several steps: 1.

Mathematies
In this video, | introduce the subject of

Variational Calculus/Calculus of
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Variations. | describe the purpose of
Variational Calculus and give some
examples ...

I et Salewl \lariati
YouTube
The calculus of variations is concerned

with the problem of extremising
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\functionals." This problem is a
generalisation of the problem of nding
extrema of functions of several
variables. In a sense to be made
precise below, it is the problem of
nding extrema of functions of an innite
number of variables.
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In June 1696 Johann Bernoulli

published a problem in the journalActa

Eruditorum, which can be seen as the

time of birth of the Calculus of

Variations (the name, however, is from

Leonhard Eulerls 1766
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treatiseElementa calculi variationum).

Introduction-to-the- Modern-Galculusof
earinki

Calculus of Variations 1 Functional
Derivatives The fundamental equation
of the calculus of variations is the

Euler-Lagrange equation d dt 0f Ox0 0 Of
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Ix = 0. There are several ways 1o
derive this result, and we will cover
three of the most common
approaches. Our first method | think
gives the most intuitive

Calul E\lariati Bhysi
Courses
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In calculus of variations the basic
problem.is to find a function y for which
the functional I(y) is maximum or
minimum. We call such functions as
extremizing functions and the value of
the functional at the extremizing
function as extremum. Consider the

extremization problem Extremize y l(y)
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=Zx 2 x1 F(x,y,y0)dx subject to the
end conditions y(x 1) =y

Caleul E\Jariai uST
Calculus of Variations solvedproblems
Pavel Pyrih June 4, 2012 ( public
domain ) Acknowledgement.The

following problems were solved using
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my own procedure in a program Maple
V, release 5. All possible errors are my
faults. 1 Solving the Euler equation
Theorem.(Euler) Suppose f(x;y;y0) has
continuous partial derivatives of the

Calculus of Variations and Partial
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Differential Equations attracts and
collects many of the important top-
quality contributions to this field of
research, and stresses the interactions
between analysts, geometers and
physicists. Coverage in the journal
includes:
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Caleul e \lariati L Partial
calculus of variations. The branch of
mathematics in which one studies
methods for obtaining extrema of
functionals which depend on the
choice of one or several functions

subject to constraints of various kinds
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(phase, differential, integral, etc.)
imposed on these functions. This is
the framework of the problems which
are still known as problems of classical
variational calculus.

\ariational-caleulus - Encvelopediaof
Mathematics
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The Calculusof Variations:is an
important mathematical tool in
optimisation and is concerned with
integrals (functionals) taken over
admissible paths. The paths are
varied, leading to the EuleriLagrange
differential equation for a stationary

path. Dating from the time of Newton,
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the theory was developed by Euler,
Lagrange, Jacobi, and Noether
amongst others and has important
applications in modern physics,
engineering, biology, and economics.

M820 | Calewl \lariati I
Advanced-Galculus

Page 30/35



* What is Calculus of/Variations used
for? The basic reasons for the study of
this topic is to calculate finite
-difference approximations to functions
using linear methods with in areas
arising in topics such as Analysis,
Mechanics, Geometry that must apply

technique's using continuously
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differential functions that are within [a,
b].

Caleul  ariati Sel I
Calculus of variations, branch of
mathematics concerned with the

problem of finding a function for which
Page 32/35



the value of a certain integral is either
the largest or the smallest possible.
Many problems of this kind are easy to
state, but their solutions commonly
involve difficult procedures of the
differential calculus and differential
equations.
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E;E.“”.EE RO TR E
Of the classical variational calculus we
have particularly emphasized the often
neglected theory of inner variations, i.
e. of variations of the independent
variables, which is a source of useful

information such as mono tonicity for
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mulas, conformality relations and
conservation laws.
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