
What Is A System Of Linear Equations
a dfe6a097cc The study of dynamical systems is the focus of dynamical systems theory. It has applications to a wide variety of
fields such as mathematics, physics, biology, chemistry, engineering, economics, history, and medicine. Dynamical systems are
a  fundamental  part  of  chaos  theory,  logistic  map  dynamics,  bifurcation  theory,  the  self-assembly  and  self-organization
processes, and the edge of chaos concept. dfe6a097cc

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. differential equations (SDEs) where the modeled process is random. A linear differential equation
is  a  differential  equation  that  is  defined  by  a  linear  polynomial  In  mathematics,  an  ordinary  differential  equation  (ODE)  is  a
differential equation (DE) dependent on only a single independent variable. 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 modeled process is random dfe6a097cc

or as an orbit in phase space. dfe6a097cc For example, an astronomer can experimentally record the positions of how the
planets move in the sky, and this can be considered a complete enough description of a dynamical system. In the case of
planets there is also enough knowledge to codify this information as a set of differential equations with initial conditions, or as a
map from the present state to a future state in a predefined state space with a time parameter t, dfe6a097cc For example, the
equation x + y = 2x – 1 is solved for the unknown x by the expression x = y + 1, because substituting y + 1 for x in the
equation results in (y + 1) + y = 2(y... dfe6a097cc This article is about the methods for solving, that is, finding all solutions or
describing them. As these methods are designed for being implemented in a computer, emphasis is given on fields k in which
computation (including equality testing) is easy and efficient, that is the field of rational numbers and finite fields. dfe6a097cc
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 identity
is true for all values of the variables. A conditional equation is only true for particular values of the variables. dfe6a097cc The
"=" symbol, which appears in every equation, was invented in 1557 by Robert Recorde, who considered that nothing could be
more equal than parallel straight lines with the same length. dfe6a097cc Before Galois, there was no clear distinction between
the "theory of equations" and "algebra". Since then algebra has been dramatically enlarged to include many new subareas, and
the theory of algebraic equations receives much less attention. Thus, the term "theory of equations" is mainly used in the
context of the history of mathematics, to avoid confusion between old and new meanings of "algebra". dfe6a097cc 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  of  a  given  differential  equation  may  be  determined  without  computing  them exactly.  dfe6a097cc  An  equation  is
written as...  dfe6a097cc The function is often thought of as an "unknown" that solves the equation. However, it is often
impossible to write down explicit formulas for solutions of partial differential equations. Hence there is a vast amount of modern
mathematical  and  scientific  research  on  methods  to  numerically  approximate  solutions  of  partial  differential  equations  using
computers.  Partial  differential  equations also occupy a large sector of pure mathematical  research, where the focus is on the
qualitative features of solutions of various partial differential equations, such as existence, uniqueness, regularity and stability.
Among the many open questions are the existence and smoothness of solutions to the Navier–Stokes equations, named as one
of the Millennium Prize Problems in 2000. dfe6a097cc Often when a closed-form expression for the solutions is not available,
solutions may be approximated numerically using computers, and many numerical methods have been developed to determine
solutions with a given degree of accuracy. The theory of dynamical systems analyzes the qualitative aspects of solutions,...
dfe6a097cc There are two main descriptions of motion: dynamics and kinematics. Dynamics is general, since the momenta,
forces and energy of  the particles are taken into account.  In this instance, sometimes the term dynamics refers to the
differential equations that the system satisfies (e.g., Newton's second law or Euler–Lagrange equations), and sometimes to the
solutions to those equations. dfe6a097cc

System  of  polynomial  equations  ,  xn,  over  some  field  k.  A  system  of  polynomial  equations  (sometimes  simply  a  polynomial
system)  is  a  set  of  simultaneous  equations  f1  =  0,.  ,  fh  =  0  where  the  fi  are  polynomials  A  system of  polynomial  equations
(sometimes simply a polynomial  system) is  a  set  of  simultaneous equations f1 = 0,.  ,  fh  = 0 where the fi are polynomials  in
several variables, say x1, dfe6a097cc

Equation 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  an égalité  does not  require variables,  but  in  English,  any well-
formed formula consisting of two expressions related with an equals sign is an equation. An identity is true for all values of the
variables. two kinds of equations: identities and conditional equations. A conditional equation is only true In mathematics, an
equation is a mathematical formula that expresses the equality of two expressions, by connecting them with the equals sign =
dfe6a097cc

A solution of a polynomial system is a set of values for the xis which belong to some algebraically closed field extension K of k,
and make all equations true. When k is the field of rational numbers, K is generally assumed to be the field of complex numbers,
because each solution belongs to a field extension of k, which is isomorphic to a subfield of the complex numbers. dfe6a097cc A
linear  differential  equation  is  a  differential  equation  that  is  defined  by  a  linear  polynomial  in  the  unknown  function  and  its
derivatives, that is an equation of the form dfe6a097cc == Differential equations == dfe6a097cc Searching for solutions that
belong to a specific set is a problem which is generally much more difficult, and is outside the scope of this article, except for
the  case  of  the  solutions  in  a  given  finite  field.  For  the  case  of  solutions  of  which  all  components  are  integers  or  rational
numbers...  dfe6a097cc

Equations  of  motion  More  specifically  In  physics,  equations  of  motion  are  equations  that  describe  the  behavior  of  a  physical
system in terms of its motion as a function of time. In physics, equations of motion are equations that describe the behavior of a
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physical system in terms of its motion as a function of time. If the dynamics of a system is known, the equations are the
solutions for the differential  equations describing the motion of  the dynamics.  These variables are usually spatial  coordinates
and time, but may include momentum components. The functions are defined in a Euclidean space in classical mechanics, but
are replaced by curved spaces in relativity. The most general choice are generalized coordinates which can be any convenient
variables characteristic  of  the physical  system. More specifically,  the equations of  motion describe the behavior of  a physical
system as a set of mathematical functions in terms of dynamic variables dfe6a097cc

Until the end of the 19th century, "theory of equations" was almost synonymous with "algebra". For a long time, the main
problem  was  to  find  the  solutions  of  a  single  non-linear  polynomial  equation  in  a  single  unknown.  The  fact  that  a  complex
solution always exists is the fundamental theorem of algebra, which was proved only at the beginning of the 19th century and
does not have a purely algebraic proof... dfe6a097cc

Linear algebra Linear algebra is the branch of mathematics concerning linear equations such as a 1 x 1 + ⋯ + a n x n = b ,
{\displaystyle a_{1}x_{1}+\cdots +a_{n}x_{n}=b Linear algebra is the branch of mathematics concerning linear equations
such as dfe6a097cc

== Overview == dfe6a097cc == Types == dfe6a097cc

Theory of equations The In algebra, the theory of equations is the study of algebraic equations (also called "polynomial
equations"), which are equations defined by a polynomial. algebra, the theory of equations is the study of algebraic equations
(also  called  &quot;polynomial  equations&quot;),  which  are  equations  defined  by  a  polynomial.  This  problem  was  completely
solved in 1830 by Évariste Galois, by introducing what is now called Galois theory. The main problem of the theory of equations
was to know when an algebraic equation has an algebraic solution dfe6a097cc

A solution of an equation is often called a root of the equation, particularly but not only for polynomial equations. The set of all
solutions  of  an  equation  is  its  solution  set.  dfe6a097cc  ==  History  ==  dfe6a097cc  Partial  differential  equations  occur  very
widely in mathematically oriented scientific fields, such as physics and engineering. For instance, they are foundational in the
modern scientific understanding of sound, heat, diffusion, electrostatics, electrodynamics, thermodynamics... dfe6a097cc

Differential equation Stochastic partial differential equations generalize partial differential equations for modeling randomness.
systems.  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. Linear differential equations are In
mathematics,  a  differential  equation  is  an  equation  that  relates  one  or  more  unknown  functions  and  their  derivatives.  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 dfe6a097cc

An equation may be solved either numerically or symbolically. Solving an equation numerically means that only numbers are
admitted as solutions. Solving an equation symbolically means that expressions can be used for representing the solutions.
dfe6a097cc

Equation solving methods for systems of linear equations. ) that fulfill the condition stated by the equation, consisting generally
of two expressions related by an equals sign. Equations involving matrices and vectors of real numbers can often be solved by
using methods from linear algebra In mathematics, to solve an equation is to find the solutions of an equation, which are the
values (numbers, functions, sets, etc. A solution is an assignment of values to the unknown variables that makes the equality in
the equation true. In other words, a solution is a value or a collection of values (one for each unknown) such that, when
substituted  for  the  unknowns,  the  equation  becomes an  equality.  When seeking  a  solution,  one  or  more  variables  are
designated as unknowns dfe6a097cc

Partial  differential  equation differential  equations using computers.  Partial  differential  equations also occupy a large sector  of
pure  mathematical  research,  where  the  focus  is  on  the  qualitative  In  mathematics,  a  partial  differential  equation  (PDE)  is  an
equation which involves a multivariable function and one or more of its partial derivatives dfe6a097cc

== Description == dfe6a097cc However, kinematics is simpler... dfe6a097cc

Dynamical  system  In  the  case  of  planets  there  is  also  enough  knowledge  to  codify  this  information  as  a  set  of  differential
equations with initial In mathematics, physics, engineering and systems theory, a dynamical system is the description of how a
system evolves in time. description of a dynamical system dfe6a097cc
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