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Numerical methods for ordinary differential equations are methods used to find numerical approximations to the
solutions of ordinary differential equations

Numerical methods for ordinary differential equations are methods used to find numerical approximations to the
solutions of ordinary differential equations (ODEs). Their use is also known as "numerical integration", although
this term can also refer to the computation of integrals.

Many differential equations cannot be solved exactly. For practical purposes, however – such as in engineering –
a numeric approximation to the solution is often sufficient. The algorithms studied here can be used to compute
such an approximation. An alternative method is to use techniques from calculus to obtain a series expansion of
the solution.

Ordinary differential equations occur in many scientific disciplines, including physics, chemistry, biology, and
economics. In addition, some methods in numerical partial...

Runge–Kutta methods
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In numerical  analysis,  the Runge–Kutta methods (English: /ˈrʊŋəˈkʊtɑː/  RUUNG-ə-KUUT-tah) are a family of
implicit and explicit iterative methods, which

In numerical analysis,  the Runge–Kutta methods (English: RUUNG-ə-KUUT-tah) are a family of implicit  and
explicit iterative methods, which include the Euler method, used in temporal discretization for the approximate
solutions of simultaneous nonlinear equations. These methods were developed around 1900 by the German
mathematicians Carl Runge and Wilhelm Kutta.

Finite element method

sets that arise in the steady-state problems are solved using numerical linear algebraic methods. In contrast,
ordinary differential equation sets that

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...

Hydrogeology

categories of numerical methods: gridded or discretized methods and non-gridded or mesh-free methods. In the
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common finite difference method and finite element

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...

Integer overflow

overflow occurs when an arithmetic operation on integers attempts to create a numeric value that is outside of
the range that can be represented with a given

In computer programming, an integer overflow occurs when an arithmetic operation on integers attempts to
create a numeric value that is outside of the range that can be represented with a given number of digits – either
higher than the maximum or lower than the minimum representable value.

Integer overflow specifies an overflow of the data type integer. An overflow (of any type) occurs when a computer
program or system tries to store more data in a fixed-size location than it can handle, resulting in data loss or
corruption. The most common implementation of integers in modern computers are two's complement. In two's
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complement the most significant bit represents the sign (positive or negative), and the remaining least significant
bits represent the number. Unfortunately, for most architectures...

Design optimization

optimization problem has more than one mathematical solutions the methods of global optimization are used to
identified the global optimum. Optimization Checklist

Design optimization is an engineering design methodology using a mathematical formulation of a design problem
to support selection of the optimal design among many alternatives. Design optimization involves the following
stages:

Variables: Describe the design alternatives

Objective: Elected functional combination of variables (to be maximized or minimized)

Constraints:  Combination of Variables expressed as equalities or inequalities that must be satisfied for any
acceptable design alternative

Feasibility: Values for set of variables that satisfies all constraints and minimizes/maximizes Objective.

Dynamical system

Applications using Maple 2nd Ed. Springer. ISBN 978-0-8176-4389-8. Stephen Lynch (2014). Dynamical Systems
with Applications using MATLAB 2nd Edition. Springer

In mathematics, a dynamical system is a system in which a function describes the time dependence of a point in
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an ambient space, such as in a parametric curve. Examples include the mathematical models that describe the
swinging of a clock pendulum, the flow of water in a pipe, the random motion of particles in the air, and the
number of fish each springtime in a lake. The most general definition unifies several concepts in mathematics
such as ordinary differential equations and ergodic theory by allowing different choices of the space and how time
is measured. Time can be measured by integers, by real or complex numbers or can be a more general algebraic
object, losing the memory of its physical origin, and the space may be a manifold or simply a set, without the need
of a smooth space-time...

List of programming languages by type

of Fortran 90) FreeMat GAUSS Interactive Data Language (IDL) J Julia K MATLAB Octave Q R Raku S Scilab S-
Lang SequenceL Speakeasy Wolfram Mathematica

This is a list of notable programming languages, grouped by type.

The groupings are overlapping; not mutually exclusive. A language can be listed in multiple groupings.

Control theory

often analyzed using numerical  methods  on computers,  for  example  by  simulating their  operation using a
simulation language. If only solutions near a stable

Control theory is a field of control engineering and applied mathematics that deals with the control of dynamical
systems. The objective is to develop a model or algorithm governing the application of system inputs to drive the
system to a desired state, while minimizing any delay, overshoot, or steady-state error and ensuring a level of
control stability; often with the aim to achieve a degree of optimality.
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To do this, a controller with the requisite corrective behavior is required. This controller monitors the controlled
process variable (PV), and compares it with the reference or set point (SP). The difference between actual and
desired value of the process variable, called the error signal, or SP-PV error, is applied as feedback to generate a
control action to bring the controlled process...

Complex number

the natural world. Complex numbers allow solutions to all polynomial equations, even those that have no solutions
in real numbers. More precisely, the fundamental

In mathematics, a complex number is an element of a number system that extends the real numbers with a
specific element denoted i, called the imaginary unit and satisfying the equation
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{\displaystyle i^{2}=-1}

; every complex number can be expressed in the form
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, where a and b are real numbers. Because no real number satisfies the above equation, i was called an imaginary
number by René Descartes. For the complex number
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{\displaystyle a+bi}

, a is called the real part, and b is called the imaginary...
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