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Swarm intelligence systems consist typically of a population of simple agents or boids interacting locally with one another and with their
environment. The inspiration often comes from nature, especially biological systems. The agents follow very simple rules, and although
there is no centralized control structure dictating how individual agents should behave, local, and to a certain degree random,
interactions between such agents lead to the emergence of "intelligent" global behavior, unknown to the individual... 520f92cedc b
520f92cedc {\displaystyle a+bi} 520f92cedc

Swarm intelligence The expression was introduced by Gerardo Beni and Jing Wang in 1989, in the context of cellular robotic systems.
Particle swarm optimization Swarm intelligence (Sl) is the collective behavior of decentralized, self-organized systems, natural or
artificial. record their positions and the quality of their solutions, so that in later simulation iterations more ants locate for better
solutions. The concept is employed in work on artificial intelligence 520f92cedc

{\displaystyle \nabla ~{2}\!f=0} 520f92cedc , 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 520f92cedc

Vector space The space of solutions is the affine subspace x + V where x is a particular solution of the equation, and V is the space of
solutions of the homogeneous In mathematics and physics, a vector space (also called a linear space) is a set whose elements, often
called vectors, can be added together and multiplied ("scaled") by numbers called scalars. Scalars can also be, more generally,
elements of any field. The operations of vector addition and scalar multiplication must satisfy certain requirements, called vector
axioms. Real vector spaces and complex vector spaces are kinds of vector spaces based on different kinds of scalars: real numbers and
complex numbers 520f92cedc

Design of experiments &quot; The change in one or more independent variables is generally hypothesized The design of experiments
(DOE), also known as experiment design or experimental design, is the design of any task that aims to describe and explain the
variation of information under conditions that are hypothesized to reflect the variation. more independent variables, also referred to as
&quot;input variables&quot; or &quot;predictor variables. The term is generally associated with experiments in which the design
introduces conditions that directly affect the variation, but may also refer to the design of quasi-experiments, in which natural
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conditions that influence the variation are selected for observation 520f92cedc

i 520f92cedc A 520f92cedc i 520f92cedc f 520f92cedc V 520f92cedc ; every complex number can be expressed in the form 520f92cedc
V 520f92cedc

Laplace's equation This is often written as. For example, solutions to complex problems can be constructed by summing simple
solutions. Laplace&#039;s equation in two independent variables in rectangular In mathematics and physics, Laplace's equation is a
second-order partial differential equation named after Pierre-Simon Laplace, who first studied its properties in 1786 520f92cedc

Surrogate model For example, in order to find the optimal airfoil shape for an aircraft wing, an engineer simulates the airflow around the
wing for different shape variables (e. g. Most engineering design problems require experiments and/or simulations to evaluate design
objective and constraint functions as a function of design variables. As a result, routine tasks such as design optimization, design space
exploration, sensitivity analysis and "what-if" analysis become impossible. For many real-world problems, however, a single simulation
can take many minutes, hours, or even days to complete. , length, curvature, material, etc. areas in the solution space) and exploitation
(refining known promising areas), SAEAs can efficiently find high-quality solutions to complex optimization A surrogate model is an
engineering method used when an outcome of interest cannot be easily measured or computed, so an approximate mathematical
model of the outcome is used instead. ) 520f92cedc

2 520f92cedc b 520f92cedc + 520f92cedc 1 520f92cedc V 520f92cedc = 520f92cedc 2 520f92cedc = 520f92cedc f 520f92cedc
Conventions differ on what values variables may assume and which expressions are considered equivalent. In first-order syntactic
unification, variables range over first-order terms and equivalence is syntactic. This version of unification has a unique "best" answer
and is used in logic programming and programming language type system implementation,... 520f92cedc V 520f92cedc + 520f92cedc
Originally called infinitesimal calculus or "the calculus of infinitesimals", it has two major branches, differential calculus and integral
calculus. The former concerns instantaneous rates of change, and the slopes of curves, while the latter concerns accumulation of
guantities, and areas under or between curves. These two branches are related to each other by the fundamental theorem of calculus.
They make use of the fundamental notions of convergence of infinite sequences and infinite series to a well-defined limit. It is the
"mathematical backbone" for dealing with problems where variables change with time or another... 520f92cedc 0 520f92cedc Vector
spaces generalize Euclidean vectors, which allow modeling of physical quantities (such as forces and velocity) that have not only a
magnitude, but also a direction. The concept of vector spaces is fundamental for linear algebra, together with the concept of matrices,
which allows... 520f92cedc — 520f92cedc V 520f92cedc a 520f92cedc is the Laplace operator, 520f92cedc i 520f92cedc
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Unification (computer science) If higher-order variables, that is, variables representing In logic and computer science, specifically
automated reasoning, unification is an algorithmic process of solving equations between symbolic expressions, each of the form Left-
hand side = Right-hand side. problem, and which expressions are considered equal, several frameworks of unification are distinguished.
For example, using x,y,z as variables, and taking f to be an uninterpreted function, the singleton equation set { f(1,y) = f(x,2) } is a
syntactic first-order unification problem that has the substitution { x » 1, y » 2 } as its only solution 520f92cedc

- 520f92cedc

Ceteris paribus bus]) is a Latin phrase, meaning "other things equal”; some other English translations of the phrase are "all other things
being equal”, "other things held constant", "all else unchanged", and "all else being equal”. ri:s 'pa. A statement about a causal,
empirical, moral, or logical relation between two states of affairs is ceteris paribus if it is acknowledged that the statement, although
usually accurate in expected conditions, can fail because of, or the relation can be abolished by, intervening factors. Likewise, in
scientific Ceteris paribus (also spelled caeteris paribus) (Classical Latin pronunciation: ['ke:te. r1. for example, may seek to control
independent variables as factors that may influence dependent variables—the outcomes of interest 520f92cedc

{\displaystyle \Delta =\nabla \cdot \nabla =\nabla ~{2}} 520f92cedc - 520f92cedc

Spacetime triangle diagram technique the majority of cases the obtained solutions, being multiplied by known functions of the
previously separated variables, result in the expressions of a clear In physics and mathematics, the spacetime triangle diagram (STTD)
technique, 520f92cedc

In its simplest form, an experiment aims at predicting the outcome by introducing a change of the preconditions, which is represented
by one or more independent variables, also referred to as "input variables" or "predictor variables." The change in one or more
independent variables is generally... 520f92cedc

Complex number description of the natural world. Complex numbers allow solutions to all polynomial equations, even those that have
no solutions in real numbers. More precisely 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 520f92cedc

{\displaystyle... 520f92cedc
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Calculus infinite sequences and infinite series to a well-defined limit. It is the &quot;mathematical backbone&quot; for dealing with
problems where variables change with time Calculus is the mathematical study of continuous change, in the same way that geometry is
the study of shape, and algebra is the study of generalizations of arithmetic operations 520f92cedc

, a is called the real part, and b is called the imaginary... 520f92cedc = 520f92cedc , 520f92cedc = 520f92cedc A ceteris paribus
assumption is often key to scientific inquiry, because scientists seek to eliminate factors that perturb a relation of interest. Thus
epidemiologists, for example, may seek to control... 520f92cedc also known as the Smirnov method of incomplete separation of
variables, is the direct space-time domain method for electromagnetic and scalar wave motion. 520f92cedc {\displaystyle i~ {2}=-1}
520f92cedc 0 520f92cedc a 520f92cedc where 520f92cedc {\displaystyle \Delta f=0,} 520f92cedc = 520f92cedc A 520f92cedc
{\displaystyle a+bi} 520f92cedc or 520f92cedc 2 520f92cedc
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