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Numerical modeling (geology) With numerical In geology, numerical modeling is a
widely applied technique to tackle complex geological problems by computational
simulation of geological scenarios. using numbers and equations. Nevertheless, some
of their equations are difficult to solve directly, such as partial differential
equations aeaddcb50f

Poincaré-Lindstedt method The method In perturbation theory, the Poincaré-Lindstedt
method or Lindstedt—Poincaré method is a technique for uniformly approximating
periodic solutions to ordinary differential equations, when regular perturbation
approaches fail. The method removes secular terms—terms growing without
bound—-arising in the straightforward application of perturbation theory to weakly
nonlinear problems with finite oscillatory solutions. is a technique for uniformly
approximating periodic solutions to ordinary differential equations, when regular
perturbation approaches fail aead4dcb50f

Numerical modeling uses mathematical models to describe the physical conditions of
geological scenarios using numbers and equations. Nevertheless, some of their
equations are difficult to solve directly, such as partial differential equations.
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With numerical models, geologists can use methods, such as finite difference
methods, to approximate the solutions of these equations. Numerical experiments can
then be performed in these models, yielding the results that can be interpreted in
the context of geological process. Both qualitative and quantitative understanding
of a variety of geological processes can be developed via these experiments.
aead4dcb50f FEM is a general numerical method for solving partial differential
equations in two- or three-space variables (i.e., some boundary value problems).
There are also studies about using FEM to solve high-dimensional problems. To solve
a problem, FEM subdivides a large system into smaller, simpler... aea4dcb50f 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... aea4dcb50f 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 or minimize functionals may be found using the
Euler—Lagrange equation of the calculus of variations. aead4dcb50f The method is
named after Henri Poincaré, and Anders Lindstedt. aea4dcb50f

Partial differential equation numerically approximate solutions of certain partial
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differential equations using computers. 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
aead4dcb50f

Nonlinear partial differential equation 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. David (1994). An Introduction to Nonlinear Partial Differential
Equations. 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. transform Dispersive partial differential equation Logan, J.
New York: John Wiley In mathematics and physics, a nonlinear partial differential
equation is a partial differential equation with nonlinear terms aea4dcb50f

All efforts of geometers in the second half of this century have had as main
objective the elimination of secular terms.The article gives several examples. The
theory can be found in Chapter 10 of Nonlinear Differential Equations and Dynamical
Systems by Verhulst. aea4dcb50f A simple example of such a problem is to find the
curve of shortest length connecting two points. If there are no constraints, the
solution is a straight line between the points. However, if the curve is
constrained to lie on a surface in space, then the solution is less obvious, and
possibly many solutions may exist... aeaddcb50f

Ordinary differential equation As with any other DE, its unknown(s) consists of one
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(or more) function(s) and involves the derivatives of those functions. 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. For
applied problems, numerical methods for ordinary differential equations can In
mathematics, an ordinary differential equation (ODE) is a differential equation
(DE) dependent on only a single independent variable aea4dcb50f

Undercompressive shock wave David Logan. B. Whitham. 5169-5172 J. An introduction
to nonlinear partial differential equations Wiley-Interscience 1994 G. 7 December
1998, pp. Linear An undercompressive shock wave is a shock wave that does not
fulfill the Peter Lax conditions aead4dcb50f

Finite element method e. With high-speed supercomputers, better solutions can be
achieved and are often required to solve the largest and most complex problems. FEM
is a general numerical method for solving partial differential equations in two- or
three-space variables (i. , some boundary value Finite element method (FEM) is a
popular method for numerically solving differential equations arising in
engineering and mathematical modeling. Computers are usually used to perform the
calculations required. complex problems. Typical problem areas of interest include
the traditional fields of structural analysis, heat transfer, fluid flow, mass
transport, and electromagnetic potential aea4dcb50f

The distinction between a linear and a nonlinear partial differential equation is
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usually made in terms of the properties of the operator that defines the PDE
itself. aead4dcb50f Numerical... aeaddcb50f

Calculus of variations } These equations for solution of a first-order partial
differential equation are identical to the Euler—-Lagrange equations if we make the
identification The calculus of variations (or variational calculus) is a field of
mathematical analysis that uses variations, which are small changes in functions.
{dX}{ds}}=P aeaddcb50f

The Robin boundary condition specifies a linear combination of the value of a
function and the value of its derivative at the boundary of a given domain. It is a
generalization of the Dirichlet boundary condition, which specifies only the
function's value, and the Neumann boundary condition, which specifies only the
function's derivative. A common physical example is in heat transfer, where a
surface might lose heat to the environment via convection. The rate of heat flow
(related to the derivative of temperature) would... aea4dcb50f

Robin boundary condition Robin (1855-1897). The Robin boundary condition specifies
a In mathematics, the Robin boundary condition ( ROB-in, French: [y2b&]), or third-
type boundary condition, is a type of boundary condition, named after Victor
Gustave Robin (1855-1897). It is used when solving partial differential equations
and ordinary differential equations. It is used when solving partial differential
equations and ordinary differential equations aeaddcb50f

Kolmogorov equations In particular, they describe how the probability of a
continuous-time Markov process in a certain state changes over time. There are four
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distinct equations: the Kolmogorov forward equation for continuous processes, now
understood to be identical to the Fokker—Planck equation, the Kolmogorov forward
equation for jump processes, and two Kolmogorov backward equations for processes
with and without discontinuous jumps. {k}x*{k}p {k}(t),\quad } the system of
equations can in this case be recast as a partial differential equation for ¥ ( x ,
t ) {\displaystyle {\Psi }(x In probability theory, Kolmogorov equations
characterize continuous-time Markov processes aead4dcb50f
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