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is a partial differential equation (PDE) that, roughly speaking, has a well-posed initial value problem for the first
20e379347f − 20e379347f

Hyperbolic partial differential equation This feature qualitatively distinguishes hyperbolic equations from elliptic
partial differential equations and parabolic partial differential In mathematics, a hyperbolic partial differential
equation of order. of the equation 20e379347f

The distinction between a linear and a nonlinear partial differential equation is usually made in terms of the
properties of the operator that defines the PDE itself. 20e379347f {\displaystyle n} 20e379347f The function is
often thought of as an "unknown" that solves the equation, similar to how x is thought of as an unknown number
solving, e.g., an algebraic equation like x2 − 3x + 2 = 0. However, it is usually impossible to write down explicit
formulae for solutions of partial differential equations. There is correspondingly a vast amount of modern
mathematical and scientific research on methods to numerically approximate solutions of certain partial
differential equations using computers. Partial differential equations also occupy a large sector of pure
mathematical research, in which the usual questions are, broadly speaking, on the identification... 20e379347f
derivatives. More precisely, the Cauchy problem can be locally solved for arbitrary initial data along any non-
characteristic hypersurface. Many of the equations of mechanics are hyperbolic, and so the study of hyperbolic
equations is of substantial contemporary interest. The model hyperbolic equation is the wave equation. In one
spatial dimension, this is 20e379347f

Parabolic partial differential equation Parabolic PDEs are used to describe a wide variety of time-dependent A
parabolic partial differential equation is a type of partial differential equation (PDE). A parabolic partial
differential equation is a type of partial differential equation (PDE). Parabolic PDEs are used to describe a wide
variety of time-dependent phenomena in, for example, engineering science, quantum mechanics and financial
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mathematics. Examples include the heat equation, time-dependent Schrödinger equation and the Black–Scholes
equation 20e379347f

Numerical methods for partial differential equations methods for partial differential equations is the branch of
numerical analysis that studies the numerical solution of partial differential equations (PDEs) Numerical methods
for partial differential equations is the branch of numerical analysis that studies the numerical solution of partial
differential equations (PDEs) 20e379347f

Nonlinear partial differential equation In mathematics and physics, a nonlinear partial differential equation is a
partial differential equation with nonlinear terms. They describe many different physical systems, ranging from
gravitation to fluid dynamics, and have been used in mathematics to solve problems such as the Poincaré
conjecture and the Calabi conjecture. They are difficult to study: almost no general techniques exist that work
for all such equations, and usually each individual equation has to be studied as a separate problem. They
describe many different In mathematics and physics, a nonlinear partial differential equation is a partial
differential equation with nonlinear terms 20e379347f

System of differential equations Such a system can be either linear or non-linear. ordinary differential equations
or a system of partial differential equations. A first-order linear system of ODEs is a system in which every
equation is first In mathematics, a system of differential equations is a finite set of differential equations. Also,
such a system can be either a system of ordinary differential equations or a system of partial differential
equations 20e379347f

The study of differential equations consists mainly of the study of their solutions (the set of functions that satisfy
each equation), and of the properties of their solutions. Only the simplest differential equations are solvable by
explicit formulas; however, many properties of solutions... 20e379347f

Differential equation Such relations are common in mathematical models and scientific laws; therefore,
differential equations play a prominent role in many disciplines including engineering, physics, economics, and
biology. In applications, the functions generally represent physical quantities, the derivatives represent their
rates of change, and the differential equation defines a relationship between the two. the simplest differential
equations are solvable by explicit formulas; however, many properties of solutions of a given differential
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equation may be determined In mathematics, a differential equation is an equation that relates one or more
unknown functions and their derivatives 20e379347f

In principle, specialized methods for hyperbolic, parabolic or elliptic partial differential equations exist.
20e379347f

Partial differential equation Partial differential equations also occupy a large sector In mathematics, a partial
differential equation (PDE) is an equation which involves a multivariable function and one or more of its partial
derivatives. numerically approximate solutions of certain partial differential equations using computers
20e379347f

n 20e379347f ∂... 20e379347f They have relevance to quantum field theory, statistical mechanics, and spatial
modeling. 20e379347f 1 20e379347f

Elliptic partial differential equation Elliptic PDEs are also important in pure mathematics, where they are
fundamental to various fields of research such as differential geometry and optimal transport. In mathematical
modeling, elliptic PDEs are frequently used to model steady states, unlike parabolic PDE and hyperbolic PDE
which generally model phenomena that change in time. In mathematical modeling, elliptic PDEs are In
mathematics, an elliptic partial differential equation is a type of partial differential equation (PDE). The canonical
examples of elliptic PDEs are Laplace's equation and Poisson's equation. In mathematics, an elliptic partial
differential equation is a type of partial differential equation (PDE) 20e379347f

Stochastic partial differential equation Stochastic partial differential equations (SPDEs) generalize partial
differential equations via random force terms and coefficients, in the same way ordinary Stochastic partial
differential equations (SPDEs) generalize partial differential equations via random force terms and coefficients, in
the same way ordinary stochastic differential equations generalize ordinary differential equations 20e379347f

{\displaystyle n-1} 20e379347f n 20e379347f

Ordinary differential equation As with any other DE, its unknown(s) consists of one (or more) function(s) and
involves the derivatives of those functions. For applied problems, numerical methods for ordinary differential
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equations can In mathematics, an ordinary differential equation (ODE) is a differential equation (DE) dependent
on only a single independent variable. equation for computing the Taylor series of the solutions may be useful.
The term "ordinary" is used in contrast with partial differential equations (PDEs) which may be with respect to
more than one independent variable, and, less commonly, in contrast with stochastic differential equations
(SDEs) where the progression is random 20e379347f
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