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= 9ccc3beaba For example, in fluid dynamics, the velocity field is the flow velocity, and the quantity of interest might be the
temperature of the fluid. In this case, the material derivative then describes the temperature change of a certain fluid parcel with time,
as it flows along its pathline (trajectory). 9ccc3beaba y 9ccc3beaba

Derivative The derivative of a function of a single variable at a chosen input value, when it exists, is the slope of the tangent line to the
graph of the function at that point. The derivative is often described as the instantaneous rate of change, the ratio of the instantaneous
change in the dependent variable to that of the independent variable. The process of finding a derivative is called differentiation. The
tangent line is the best linear approximation of the function near that input value. the derivative is a fundamental tool that quantifies the
sensitivity to change of a function&#039;s output with respect to its input. The derivative of a function In mathematics, the derivative is
a fundamental tool that quantifies the sensitivity to change of a function's output with respect to its input 9ccc3beaba

There are many other names for the material derivative, including: 9ccc3bea6a

Functional derivative calculus of variations, a field of mathematical analysis, the functional derivative (or variational derivative) relates a
change in a functional (a functional In the calculus of variations, a field of mathematical analysis, the functional derivative (or
variational derivative) relates a change in a functional (a functional in this sense is a function that acts on functions) to a change in a
function on which the functional depends 9ccc3beaba

For example, consider the functional 9ccc3beaba v 9ccc3beaba In the calculus of variations, functionals are usually expressed in terms
of an integral of functions, their arguments, and their derivatives. In an integrand L of a functional, if a function f is varied by adding to
it another function 6f that is arbitrarily small, and the resulting integrand is expanded in powers of &f, the coefficient of 6f in the first
order term is called the functional derivative. 9ccc3beaba [ 9ccc3beaba x 9ccc3beaba The name is motivated by the importance of
changes of coordinate in physics: the covariant derivative transforms covariantly under a general coordinate transformation, that is,
linearly via the Jacobian matrix of the transformation. 9ccc3beatba == Other names == 9ccc3beaba

Directional derivative If the vector is multiplied by a scalar, the corresponding directional derivative is multiplied by the same scalar.
{\partial f(\mathbf {x} )}{\partial \mathbf {x} }}. \\\end{aligned}}} It therefore generalizes the notion of a partial derivative, in which
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the rate of change In multivariable calculus, the directional derivative measures the instantaneous rate at which a function changes
along a specified vector through a given point 9ccc3beaba

Let 9ccc3beaba f 9ccec3beaba ( 9ccec3beaba

Material derivative The material derivative can serve as a link between Eulerian and Lagrangian descriptions of continuum deformation.
material derivative describes the time rate of change of some physical quantity (like heat or momentum) of a material element that is
subjected to a In continuum mechanics, the material derivative describes the time rate of change of some physical quantity (like heat or
momentum) of a material element that is subjected to a space-and-time-dependent macroscopic velocity field 9ccc3beaba

, 9ccc3beaba There are multiple different notations for differentiation. Leibniz notation, named after Gottfried Wilhelm Leibniz, is
represented as the ratio of two differentials, whereas prime notation is written by adding a prime mark. Higher order notations
represent repeated differentiation, and they are usually denoted in Leibniz notation by adding superscripts to the differentials, and in
prime notation by adding additional prime marks. Higher order derivatives are used in physics; for example, the first derivative with
respect to time of the position of a moving... 9ccc3beaba a 9ccc3beaba Some elementary texts instead use the phrase "directional
derivative in the direction of v" for the rate of change of a function per unit distance in that direction. In that convention the nonzero
vector v is first normalized to the unit vector 9ccc3beaba == Derivative as a linear map == 9ccc3beaba

Covariant derivative In this case the Euclidean derivative is broken into two parts, the extrinsic normal component (dependent on the
embedding) and the intrinsic covariant derivative component. In the special case of a manifold isometrically embedded into a higher-
dimensional Euclidean space, the covariant derivative can be viewed as the orthogonal projection of the Euclidean directional derivative
onto the manifold's tangent space. covariant derivative is a way of specifying a derivative along tangent vectors of a manifold.
Alternatively, the covariant derivative is a way of introducing In mathematics, the covariant derivative is a way of specifying a derivative
along tangent vectors of a manifold. Alternatively, the covariant derivative is a way of introducing and working with a connection on a
manifold by means of a differential operator, to be contrasted with the approach given by a principal connection on the frame bundle -
see affine connection 9ccc3beaba

J 9ccc3beaba

Derivative (multivariable calculus) In multivariable calculus, the same property is generalized to define the derivative of a vector-valued
function or function of a vector argument. Sometimes called the total derivative, in contrast with partial derivatives, In mathematics, the
derivative of a function at a point is the linear part of the best affine approximation to the function near the point. Sometimes called the
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total derivative, in contrast with partial derivatives, the derivative approximates the function with respect to all of its arguments, not
just a single one. derivative of a vector-valued function or function of a vector argument. In many situations, this is the same as
considering all partial derivatives simultaneously. In one-variable calculus, this is the tangent line approximation 9ccc3bea6a

The partial derivative of a function 9ccc3beaba

Generalizations of the derivative mathematics, the derivative is a fundamental construction of differential calculus and admits many
possible generalizations within the fields of mathematical In mathematics, the derivative is a fundamental construction of differential
calculus and admits many possible generalizations within the fields of mathematical analysis, combinatorics, algebra, geometry, etc
9ccc3beaba

1 9ccc3beaba , 9ccc3beaba d 9ccc3beaba ... 9ccc3beaba The Fréchet derivative defines the derivative for general normed vector spaces
9ccc3beaba = 9ccc3beaba

Partial derivative In mathematics, a partial derivative of a function of several variables is its derivative with respect to one of those
variables, with the others held In mathematics, a partial derivative of a function of several variables is its derivative with respect to one
of those variables, with the others held constant (as opposed to the total derivative, in which all variables are allowed to vary). Partial
derivatives are used in vector calculus and differential geometry 9ccc3bea6a

This article presents an introduction to the covariant derivative of a vector field with respect to a vector field, both in a coordinate-free
language and using a local coordinate... 9ccc3beaba z 9ccc3beaba == Fréchet derivative == 9ccc3beaba

Second derivative Informally, the second derivative can be In calculus, the second derivative, or the second-order derivative, of a
function f is the derivative of the derivative of f. second derivative, or the second-order derivative, of a function f is the derivative of the
derivative of f. Informally, the second derivative can be phrased as "the rate of change of the rate of change"; for example, the second
derivative of the position of an object with respect to time is the instantaneous acceleration of the object, or the rate at which the
velocity of the object is changing with respect to time. In Leibniz notation: 9ccc3bea6a

) 9ccc3beaba

Partial differential It is also used for boundary of a set, the boundary operator in a chain complex The character o (Unicode: U+2202) is
a stylized cursive d mainly used as a mathematical symbol, usually to denote a partial derivative such as. {\partial z}/{\partial x}} (read
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as &quot;the partial derivative of z with respect to x&quot;) 9ccc3beaba

In functional analysis, particularly in infinite dimensions, the derivative in this sense is called the Fréchet derivative. 9ccc3beaba f
9ccc3beaba
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