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contained in the domain of 952301ccla For example, in an oriented 3-dimensional Euclidean space, an oriented plane can be
represented by the exterior product of two basis vectors, and its Hodge dual is the normal vector given by their cross product;
conversely, any vector is dual to the oriented plane perpendicular to it, endowed with a suitable bivector. Generalizing this to an
n-dimensional vector space, the Hodge star is a one-to-one mapping of k-vectors to (n - k)-vectors; the dimensions of these...
952301ccla If a differential k-form is thought of as measuring the flux through an infinitesimal k-parallelotope at each point of
the manifold, then its exterior derivative can be thought of as measuring the net flux through the boundary of a (k + 1)-
parallelotope at each point. 952301ccla For instance, the expression 952301ccla f 952301ccla Originally developed to model
the physical world, geometry has applications in almost all sciences, and also in art, architecture, and other activities that are
related to graphics. Geometry... 952301ccla

Geometry A mathematician who works in the field of geometry is called a geometer. Harley Flanders (2012). Geometry is, along
with arithmetic, one of the oldest branches of mathematics. Until the 19th century, geometry was almost exclusively devoted to
Euclidean geometry, which includes the notions of point, line, plane, distance, angle, surface, and curve, as fundamental
concepts. Geometry (from Ancient Greek yewpetpia (geometria) 'land measurement'; from yij (gé) 'earth, land' and pétpov
(métron) 'a measure') is a branch of mathematics concerned with properties of space such as the distance, shape, size, and
relative position of figures. Retrieved 23 September 2019. the original on 27 December 2019. Differential Forms with
Applications to the Physical Sciences 952301ccla

, 952301ccla £ 952301ccla Because d2 = 0, every exact form is necessarily closed. The question of whether every closed form...
952301ccla For any twice-differentiable real-valued function f defined on Euclidean space Rn, the Laplace operator (also known
as the Laplacian) takes f to the divergence of its gradient vector field, which is the sum of the n pure second derivatives of f with
respect to each vector of an orthonormal basis for Rn. Like the Laplacian, the Laplace-Beltrami operator is defined as the
divergence of the gradient, and is a linear operator taking functions into functions. The operator can be extended to operate on
tensors as... 952301ccla
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Exterior derivative The exterior derivative was first described in its current form by Elie Cartan in 1899. differentiable manifold,
the exterior derivative extends the concept of the differential of a function to differential forms of higher degree. The resulting
calculus, known as exterior calculus, allows for a natural, metric-independent generalization of Stokes' theorem, Gauss's
theorem, and Green's theorem from vector calculus. The exterior derivative On a differentiable manifold, the exterior derivative
extends the concept of the differential of a function to differential forms of higher degree 952301ccla

a... 952301ccla {\displaystyle [a,b]} 952301ccla : 952301ccla X 952301ccla

Birkhoff's theorem (electromagnetism) pp. 13934. ISSN 0002-9505. New York: Academic Press. 46-47 In physics, in the context
of electromagnetism, Birkhoff's theorem concerns spherically symmetric static solutions of Maxwell's field equations of
electromagnetism. Flanders, Harley (1963). Differential Forms with Applications to the Physical Sciences. doi:10. 1119/1
952301ccla

X 952301ccla {\displaystyle Y} 952301ccla X 952301ccla ) 952301ccla For an exact form «, o = dp for some differential form
B of degree one less than that of a. The form B is called a "potential form" or "primitive" for a. Since the exterior derivative of a
closed form is zero, B is not unique, but can be modified by the addition of any closed form of degree one less than that of a.
952301ccla

Harley Flanders Flanders (September 13, 1925 - July 26, 2013) was an American mathematician, known for several textbooks
and contributions to his fields: algebra and algebraic number theory, linear algebra, electrical networks, scientific computing.
In 1963, Flanders published Differential Forms with Applications to the Physical Sciences which Harley M. Flanders considered
the converse of the Poincaré lemma 952301ccla

Hodge star operator Hodge. V. &quot;§3. derivative. 6 The Hodge dual&quot; In mathematics, the Hodge star operator or
Hodge star is a linear map defined on the exterior algebra of a finite-dimensional oriented vector space endowed with a
nondegenerate symmetric bilinear form. Harley Flanders (1963) Differential Forms with Applications to the Physical Sciences,
Academic Press Pertti Lounesto (2001). D. This map was introduced by W. Applying the operator to an element of the algebra
produces the Hodge dual of the element 952301ccla

and 952301ccla £ 952301ccla {\displaystyle f} 952301ccla {\displaystyle X} 952301ccla

Differential form The modern notion of differential forms was pioneered by Elie Cartan. It has many applications, especially in
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geometry, topology and physics. Flanders, Harley (1989) [1964], Differential forms with applications to the physical sciences,
Mineola, New York: In mathematics, differential forms provide a unified approach to define integrands over curves, surfaces,
solids, and higher-dimensional manifolds. measure theory in the last section 952301ccla

. The precise meaning of "structure-preserving" depends on the kind of mathematical structure of which 952301ccla [
952301ccla The adjective "lamellar" derives from the noun "lamella", which means a thin layer. The lamellae to which "lamellar
vector field" refers are the surfaces of constant potential, or in the complex case, the surfaces orthogonal to the vector field.
952301ccla x 952301ccla

Embedding Differential forms with applications to the physical sciences. ISBN 978-0-486-66169-8. In mathematics, an
embedding (or imbedding) is one instance of some mathematical structure contained within another instance, such as a group
that is a subgroup. ISBN 978-0-8176-3490-2. Boston. Flanders, Harley (1989). Dover 952301ccla

, the embedding is given by some injective and structure-preserving map 952301ccla {\displaystyle X} 952301ccla
{\displaystyle Y} 952301ccla Y 952301ccla d 952301ccla ( 952301ccla

Laplace-Beltrami operator 4171/RMI/1041. S2CID 119123242, It is named after Pierre-Simon Laplace and Eugenio Beltrami.
Flanders, Harley (1989), Differential forms with applications to the physical sciences, Dover, ISBN 978-0-486-66169-8 Jost In
differential geometry, the Laplace-Beltrami operator is a generalization of the Laplace operator to functions defined on
submanifolds in Euclidean space and, even more generally, on Riemannian and pseudo-Riemannian manifolds 952301ccla

{\displaystyle f:X\rightarrow Y} 952301ccla

Complex lamellar vector field Dover Books on Advanced Mathematics In vector calculus, a complex lamellar vector field is a
vector field which is orthogonal to a family of surfaces. A lamellar vector field is a special case given by vector fields with zero
curl. In the broader context of differential geometry, complex lamellar vector fields are more often called hypersurface-
orthogonal vector fields. ISBN 0-444-86017-7. MR 0685274. Flanders, Harley (1989). 58001. They can be characterized in a
number of different ways, many of which involve the curl. Differential forms with applications to the physical sciences. Zbl 0492
952301ccla

: 952301ccla a 952301ccla {\displaystyle f(x)\,dx} 952301ccla x 952301ccla
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Closed and exact differential forms Dover. Differential forms with applications to the physical sciences. a = dp. e. Flanders,
Harley (1989) [1963]. Thus, an exact form is in the image of d, and a closed form is in the kernel of d (also known as null space).
New York: In mathematics, especially vector calculus and differential topology, a closed form is a differential form a whose
exterior derivative is zero (da = 0); and an exact form is a differential form, «, that is the exterior derivative of another
differential form B, i. Introduction to the Study of Stellar Structure 952301ccla

1 952301ccla is an example of a 1-form, and can be integrated over an interval 952301ccla b 952301ccla are instances. In the
terminology... 952301ccla Y 952301ccla is said to be embedded in another object 952301ccla Y 952301ccla [ 952301ccla The
theorem is due to George D. Birkhoff. It states that any spherically symmetric solution of the source-free Maxwell equations is
necessarily static. Pappas (1984) gives two proofs of this theorem, using Maxwell's equations and Lie derivatives. It is a limiting
case of Birkhoff's theorem (relativity) by taking the flat metric without backreaction. 952301ccla = 952301ccla When some
object 952301ccla
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