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Differential geometry is a mathematical discipline that studies the geometry of smooth shapes and smooth spaces, otherwise known as
smooth manifolds. It uses the techniques of single variable calculus, vector calculus, linear algebra and multilinear algebra. The field has its
origins in the study of spherical geometry as far back as antiquity. It also relates to astronomy, the geodesy of the Earth, and later the study
of hyperbolic geometry by Lobachevsky. The simplest examples of smooth spaces are the plane and space curves and surfaces in the three-
dimensional Euclidean space, and the study of these shapes formed the basis for development of modern differential geometry during the
18th and 19th centuries.

Since the late 19th century, differential geometry has grown into a field concerned...
Differentiable manifold

differential geometry. & quot;Differentiability& quot; of a manifold has been given several meanings, including: continuously differentiable, k-
times differentiable, smooth

In mathematics, a differentiable manifold (also differential manifold) is a type of manifold that is locally similar enough to a vector space to
allow one to apply calculus. Any manifold can be described by a collection of charts (atlas). One may then apply ideas from calculus while
working within the individual charts, since each chart lies within a vector space to which the usual rules of calculus apply. If the charts are
suitably compatible (namely, the transition from one chart to another is differentiable), then computations done in one chart are valid in any
other differentiable chart.

In formal terms, a differentiable manifold is a topological manifold with a globally defined differential structure. Any topological manifold
can be given a differential structure locally by using the homeomorphisms...
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In mathematics, a geometric transformation is any bijection of a set to itself (or to another such set) with some salient geometrical
underpinning, such as preserving distances, angles, or ratios (scale). More specifically, it is a function whose domain and range are sets of
points - most often a real coordinate space,
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- such that the function is bijective so that its inverse exists. The study of geometry may be approached by the study of these
transformations, such as in transformation...

Algebraic geometry

Algebraic geometry is a branch of mathematics which uses abstract algebraic techniques, mainly from commutative algebra, to solve
geometrical problems

Algebraic geometry is a branch of mathematics which uses abstract algebraic techniques, mainly from commutative algebra, to solve
geometrical problems. Classically, it studies zeros of multivariate polynomials; the modern approach generalizes this in a few different
aspects.

The fundamental objects of study in algebraic geometry are algebraic varieties, which are geometric manifestations of solutions of systems
of polynomial equations. Examples of the most studied classes of algebraic varieties are lines, circles, parabolas, ellipses, hyperbolas, cubic
curves like elliptic curves, and quartic curves like lemniscates and Cassini ovals. These are plane algebraic curves. A point of the plane lies
on an algebraic curve if its coordinates satisfy a given polynomial equation. Basic questions involve...
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Georg Friedrich Bernhard Riemann (; German: ['ge:oxk 'f¥i:dyi¢c 'begnhast 'si:man] ; 17 September 1826 - 20 July 1866) was a German
mathematician who made profound contributions to analysis, number theory, and differential geometry. In the field of real analysis, he is
mostly known for the first rigorous formulation of the integral, the Riemann integral, and his work on Fourier series. His contributions to
complex analysis include most notably the introduction of Riemann surfaces, breaking new ground in a natural, geometric treatment of
complex analysis. His 1859 paper on the prime-counting function, containing the original statement of the Riemann hypothesis, is regarded
as a foundational paper of analytic number theory. Through his pioneering contributions to differential geometry, Riemann...
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class of manifolds are differentiable manifolds; their differentiable structure allows calculus to be done. A Riemannian metric on a manifold
allows distances

In mathematics, a manifold is a topological space that locally resembles Euclidean space near each point. More precisely, an
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-manifold for short, is a topological space with the property that each point has a neighborhood that is homeomorphic to an open subset of
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-dimensional Euclidean space.

One-dimensional manifolds include lines and circles, but not self-crossing curves such as a figure 8. Two-dimensional manifolds are also
called surfaces. Examples include the plane, the sphere, and the torus, and also the Klein bottle and real projective plane.

The concept of a manifold is central...
Differential topology
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In mathematics, differential topology is the field dealing with the topological properties and smooth properties of smooth manifolds. In this
sense differential topology is distinct from the closely related field of differential geometry, which concerns the geometric properties of
smooth manifolds, including notions of size, distance, and rigid shape. By comparison differential topology is concerned with coarser
properties, such as the number of holes in a manifold, its homotopy type, or the structure of its diffeomorphism group. Because many of
these coarser properties may be captured algebraically, differential topology has strong links to algebraic topology.

The central goal of the field of differential topology is the classification of all smooth manifolds up to diffeomorphism. Since dimension...
Connection (mathematics)

In geometry, the notion of a connection makes precise the idea of transporting local geometric objects, such as tangent vectors or tensors in
the tangent

In geometry, the notion of a connection makes precise the idea of transporting local geometric objects, such as tangent vectors or tensors in
the tangent space, along a curve or family of curves in a parallel and consistent manner. There are various kinds of connections in modern
geometry, depending on what sort of data one wants to transport. For instance, an affine connection, the most elementary type of
connection, gives a means for parallel transport of tangent vectors on a manifold from one point to another along a curve. An affine
connection is typically given in the form of a covariant derivative, which gives a means for taking directional derivatives of vector fields,
measuring the deviation of a vector field from being parallel in a given direction.

Connections are of central importance...
Leibniz's notation

for differentiation and integration. For instance, the chain rule—suppose that the function g is differentiable at x and y = f(u) is
differentiable at

In calculus, Leibniz's notation, named in honor of the 17th-century German philosopher and mathematician Gottfried Wilhelm Leibniz, uses
the symbols dx and dy to represent infinitely small (or infinitesimal) increments of x and y, respectively, just as Ax and Ay represent finite
increments of x and y, respectively.
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Consider y as a function of a variable x, or y = f(x). If this is the case, then the derivative of y with respect to x, which later came to be
viewed as the limit
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Plane (mathematics)

maps. From this viewpoint there are no distances, but collinearity and ratios of distances on any line are preserved. Differential geometry
views a plane

In mathematics, a plane is a two-dimensional space or flat surface that extends indefinitely.

A plane is the two-dimensional analogue of a point (zero dimensions), a line (one dimension) and three-dimensional space. When working
exclusively in two-dimensional Euclidean space, the definite article is used, so the Euclidean plane refers to the whole space.

Several notions of a plane may be defined. The Euclidean plane follows Euclidean geometry, and in particular the parallel postulate. A
projective plane may be constructed by adding "points at infinity" where two otherwise parallel lines would intersect, so that every pair of
lines intersects in exactly one point. The elliptic plane may be further defined by adding a metric to the real projective plane. One may also
conceive of a hyperbolic...
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