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Finite element method

model these finite elements are then assembled into a larger system of equations that models the entire problem.
FEM then approximates a solution by minimizing

Finite element method (FEM) is a popular method for numerically solving differential equations arising in engineering
and mathematical modeling. Typical problem areas of interest include the traditional fields of structural analysis, heat
transfer, fluid flow, mass transport, and electromagnetic potential. Computers are usually used to perform the
calculations required. 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.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...

Linear algebra

has a finite number of elements, V is a finite-dimensional vector space. If U is a subspace of V, then dim U ≤ dim V. In
the case where V is finite-dimensional

Linear algebra is the branch of mathematics concerning linear equations such as
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VisualFEA

and finite element analysis through graphical simulation. It is widely used in college-level courses related to structural
mechanics and finite element

VisualFEA is a finite element analysis software program for Microsoft Windows and Mac OS X. It is developed and
distributed by Intuition Software, Inc. of South Korea, and used chiefly for structural and geotechnical analysis. Its
strongest point is its intuitive, user-friendly design based on graphical pre- and postprocessing capabilities. It has
educational features for teaching and learning structural mechanics, and finite element analysis through graphical
simulation. It is widely used in college-level courses related to structural mechanics and finite element methods.

Numerical modeling (geology)

numerical models, geologists can use methods, such as finite difference methods, to approximate the solutions of
these equations. Numerical experiments can then

In geology, numerical modeling is a widely applied technique to tackle complex geological problems by computational
simulation of geological scenarios.

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. 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.

Numerical...

Mutually orthogonal Latin squares

is equivalent to a finite affine plane of order n (see Nets below). As every finite affine plane is uniquely extendable to
a finite projective plane of

In combinatorics, two Latin squares of the same size (order) are said to be orthogonal if when superimposed the
ordered paired entries in the positions are all distinct. A set of Latin squares, all of the same order, all pairs of which
are orthogonal is called a set of mutually orthogonal Latin squares. This concept of orthogonality in combinatorics is
strongly related to the concept of blocking in statistics, which ensures that independent variables are truly
independent with no hidden confounding correlations. "Orthogonal" is thus synonymous with "independent" in that
knowing one variable's value gives no further information about another variable's likely value.

An older term for a pair of orthogonal Latin squares is Graeco-Latin square, introduced by Euler.

Hydrogeology

documented nature of MODFLOW. Finite Element programs are more flexible in design (triangular elements vs. the
block elements most finite difference models use)

Hydrogeology (hydro- meaning water, and -geology meaning the study of the Earth) is the area of geology that deals
with the distribution and movement of groundwater in the soil and rocks of the Earth's crust (commonly in aquifers).
The terms groundwater hydrology, geohydrology, and hydrogeology are often used interchangeably, though
hydrogeology is the most commonly used.

Hydrogeology is the study of the laws governing the movement of subterranean water, the mechanical, chemical, and
thermal interaction of this water with the porous solid, and the transport of energy, chemical constituents, and
particulate matter by flow (Domenico and Schwartz, 1998).

Groundwater engineering, another name for hydrogeology, is a branch of engineering which is concerned with
groundwater movement and design of...

Hydrus (software)

Hermitian cubic finite element numerical schemes were used in SUMATRA and linear finite elements in WORM and the
older HYDRUS code for solution of both the

Hydrus is a suite of Windows-based modeling software that can be used for analysis of water flow, heat and solute
transport in variably saturated porous media (e.g., soils). HYDRUS suite of software is supported by an interactive
graphics-based interface for data-preprocessing, discretization of the soil profile, and graphic presentation of the
results. While HYDRUS-1D simulates water flow, solute and heat transport in one-dimension, and is a public domain
software, HYDRUS 2D/3D extends the simulation capabilities to the second and third dimensions, and is distributed
commercially.

Mathematical optimization
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algorithms that are capable of guaranteeing convergence in finite time to the actual optimal solution of a nonconvex
problem. Optimization problems are often

Mathematical optimization (alternatively spelled optimisation) or mathematical programming is the selection of a best
element, with regard to some criteria, from some set of available alternatives. It is generally divided into two
subfields: discrete optimization and continuous optimization. Optimization problems arise in all quantitative
disciplines from computer science and engineering to operations research and economics, and the development of
solution methods has been of interest in mathematics for centuries.

In the more general approach, an optimization problem consists of maximizing or minimizing a real function by
systematically choosing input values from within an allowed set and computing the value of the function. The
generalization of optimization theory and techniques to other...

Algorithm

In mathematics and computer science, an algorithm (/ˈælɡərɪðəm/ ) is a finite sequence of mathematically rigorous
instructions, typically used to solve

In mathematics and computer science, an algorithm ( ) is a finite sequence of mathematically rigorous instructions,
typically used to solve a class of specific problems or to perform a computation. Algorithms are used as specifications
for performing calculations and data processing. More advanced algorithms can use conditionals to divert the code
execution through various routes (referred to as automated decision-making) and deduce valid inferences (referred to
as automated reasoning).

In contrast, a heuristic is an approach to solving problems without well-defined correct or optimal results. For
example, although social media recommender systems are commonly called "algorithms", they actually rely on
heuristics as there is no truly "correct" recommendation.

As an effective method, an algorithm...

Representation of a Lie group

algebras. A complex representation of a group is an action by a group on a finite-dimensional vector space over the
field C {\displaystyle \mathbb {C} }

In mathematics and theoretical physics, a representation of a Lie group is a linear action of a Lie group on a vector
space. Equivalently, a representation is a smooth homomorphism of the group into the group of invertible operators
on the vector space. Representations play an important role in the study of continuous symmetry. A great deal is
known about such representations, a basic tool in their study being the use of the corresponding 'infinitesimal'
representations of Lie algebras.
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