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Numerical methods for ordinary differential equations

ordinary  differential  equations  are  methods  used  to  find  numerical  approximations  to  the  solutions  of  ordinary
differential  equations  (ODEs).  Their  use  is

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...

Step-growth polymerization

of mathematic equations to describe the behavior of step-growth polymerization systems which are still known as
the Carothers equations today. Collaborating

In polymer chemistry,  step-growth polymerization refers to a type of  polymerization mechanism in which bi-
functional  or  multifunctional  monomers  react  to  form first  dimers,  then  trimers,  longer  oligomers  and  eventually
long  chain  polymers.  Many  naturally  occurring  and  some  synthetic  polymers  are  produced  by  step-growth
polymerization,  e.g.  polyesters,  polyamides,  polyurethanes,  etc.  Due  to  the  nature  of  the  polymerization
mechanism, a high extent of reaction is required to achieve high molecular weight. The easiest way to visualize the
mechanism of a step-growth polymerization is a group of people reaching out to hold their hands to form a human
chain—each person has two hands (= reactive sites). There also is the possibility to have more than two reactive
sites on a monomer: In this case branched...
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In numerical mathematics, one-step methods and multi-step methods are a large group of calculation methods for
solving initial value problems. This problem

In numerical mathematics, one-step methods and multi-step methods are a large group of calculation methods for
solving  initial  value  problems.  This  problem,  in  which  an  ordinary  differential  equation  is  given  together  with  an
initial condition, plays a central role in all natural and engineering sciences and is also becoming increasingly
important in the economic and social sciences, for example. Initial value problems are used to analyze, simulate or
predict dynamic processes.

The basic idea behind one-step methods is that they calculate approximation points step by step along the desired
solution, starting from the given starting point. They only use the most recently determined approximation for the
next step, in contrast to multi-step methods, which also include points further back in the...

Equation

equality between two expressions. Equations are of two types, identities and conditional equations (or usually
simply &quot;equations&quot;)&quot;. « Equation », in Mathematics

In  mathematics,  an equation is  a  mathematical  formula  that  expresses  the equality  of  two expressions,  by
connecting them with the equals sign =. The word equation and its cognates in other languages may have subtly
different  meanings;  for  example,  in  French  an  équation  is  defined  as  containing  one  or  more  variables,  while  in
English, any well-formed formula consisting of two expressions related with an equals sign is an equation.

Solving an equation containing variables consists of determining which values of the variables make the equality
true. The variables for which the equation has to be solved are also called unknowns, and the values of the
unknowns that satisfy the equality are called solutions of the equation. There are two kinds of equations: identities
and conditional equations. An...

Chemical equation

Simple equations can be balanced by inspection, that is, by trial and error. Another technique involves solving a
system of linear equations. Balanced

A chemical equation or chemistry notation is the symbolic representation of a chemical reaction in the form of
symbols and chemical formulas. The reactant entities are given on the left-hand side and the product entities are
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on the right-hand side with a plus sign between the entities in both the reactants and the products, and an arrow
that points towards the products to show the direction of the reaction. The chemical formulas may be symbolic,
structural (pictorial diagrams), or intermixed. The coefficients next to the symbols and formulas of entities are the
absolute  values  of  the  stoichiometric  numbers.  The  first  chemical  equation  was  diagrammed  by  Jean  Beguin  in
1615.

Stiff equation

stiff equation is a differential equation for which certain numerical methods for solving the equation are numerically
unstable, unless the step size is

In  mathematics,  a  stiff  equation  is  a  differential  equation  for  which  certain  numerical  methods  for  solving  the
equation  are  numerically  unstable,  unless  the  step  size  is  taken  to  be  extremely  small.  It  has  proven difficult  to
formulate a precise definition of stiffness, but the main idea is that the equation includes some terms that can lead
to rapid variation in the solution.

When integrating a differential equation numerically, one would expect the requisite step size to be relatively small
in a region where the solution curve displays much variation and to be relatively large where the solution curve
straightens out to approach a line with slope nearly zero. For some problems this is not the case. In order for a
numerical method to give a reliable solution to the differential system sometimes...

Line search

safeguard method is used to compute the next iterate.: 5.2.3.4  In general, we have a multi-dimensional objective
function f : R n → R {\displaystyle

In optimization, line search is a basic iterative approach to find a local minimum
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Dynamical system simulation or dynamic system simulation is the use of a computer program to model the time-
varying behavior of a dynamical system. The systems are typically described by ordinary differential equations or
partial  differential  equations.  A simulation run solves the state-equation system to find the behavior  of  the state
variables over a specified period of time. The equation is solved through numerical integration methods to produce
the transient behavior of the state variables. Simulation of dynamic systems predicts the values of model-system
state variables, as they are determined by the past state values. This relationship is found by creating a model of
the system.
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Navier–Stokes existence and smoothness

and smoothness problem concerns the mathematical properties of solutions to the Navier–Stokes equations, a
system of partial differential equations that

The Navier–Stokes existence and smoothness problem concerns the mathematical properties of solutions to the
Navier–Stokes  equations,  a  system  of  partial  differential  equations  that  describe  the  motion  of  a  fluid  in  space.
Solutions  to  the  Navier–Stokes  equations  are  used  in  many  practical  applications.  However,  theoretical
understanding of the solutions to these equations is incomplete. In particular,  solutions of the Navier–Stokes
equations often include turbulence, which remains one of the greatest unsolved problems in physics, despite its
immense importance in science and engineering.

Even more basic (and seemingly intuitive) properties of the solutions to Navier–Stokes have never been proven. For
the three-dimensional system of equations, and given some initial conditions, mathematicians...

Vagif Rza Ibrahimov

methods for solving integral equations, he constructed methods at the junction of multi-step and hybrid methods
applied to the solving of integral and integro-differential

Vagif Rza Ibrahimov (born May 9, 1947, in the village of Jahri) is an Azerbaijani mathematician and professor. He is
a corresponding member of ANAS and an organizer and a participant of numerous conferences. He has published
more than 102 articles abroad. He is a professor at Baku State University.
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