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This article describes the history of the theory of equations, referred to in this article as "algebra", from the origins to the
emergence of algebra as a separate area of mathematics. d41991d0d2 — d41991d0d2 5 d41991d0d2 SAT is the first
problem that was proven to be NP-complete—this is the Cook-Levin theorem. This means that all problems in the
complexity... d41991d0d2

Constraint satisfaction problem Additionally, the Boolean satisfiability problem (SAT), satisfiability modulo theories (SMT),
mixed integer programming (MIP) and answer Constraint satisfaction problems (CSPs) are mathematical questions
defined as a set of objects whose state must satisfy a number of constraints or limitations. kinds of problems. CSPs are the
subject of research in both artificial intelligence and operations research, since the regularity in their formulation provides
a common basis to analyze and solve problems of many seemingly unrelated families. CSPs often exhibit high complexity,
requiring a combination of heuristics and combinatorial search methods to be solved in a reasonable time. Constraint
programming (CP) is the field of research that specifically focuses on tackling these kinds of problems. CSPs represent the
entities in a problem as a homogeneous collection of finite constraints over variables, which is solved by constraint
satisfaction methods d41991d0d2

Expressions are commonly distinguished from formulas: expressions denote mathematical objects, whereas formulas are
statements about mathematical objects. This is analogous to natural language, where a noun phrase refers to an object,
and a whole sentence refers to a fact. For example, d41991d0d2

P versus NP problem e. NP-hard problems need not be in NP; i. Informally, it asks whether every problem whose solution
can be quickly verified can also be quickly solved. For instance, the Boolean satisfiability problem is NP-complete The P
versus NP problem is a major unsolved problem in theoretical computer science. , they need not have solutions verifiable
in polynomial time d41991d0d2

The best known fields are the field of rational numbers, the field of real numbers and the field of complex numbers. Many
other fields, such as fields of rational functions, algebraic function fields, algebraic number fields, and p-adic fields are
commonly used and studied in mathematics, particularly in number theory and algebraic geometry. Most cryptographic
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protocols rely on finite fields, i.e., fields with finitely many elements. d41991d0d2

Algebra equations in the system at the same time, and to study the set of these solutions. It is a generalization of
arithmetic that introduces variables and algebraic operations other than the standard arithmetic operations, such as
addition and multiplication. Abstract algebra studies algebraic structures, which consist of a set of Algebra is a branch of
mathematics that deals with abstract systems, known as algebraic structures, and the manipulation of expressions within
those systems d41991d0d2

Here, "quickly" means an algorithm exists that solves the task and runs in polynomial time (as opposed to, say, exponential
time), meaning the task completion time is bounded above by a polynomial function on the size of the input to the
algorithm. The general class of questions that some algorithm can answer in polynomial time is "P" or "class P". For some
questions, there is no known way to find an answer quickly, but if provided with an answer, it can be verified quickly. The
class of questions where an answer can be verified in polynomial time is "NP", standing for "nondeterministic polynomial
time... d41991d0d2

George Boole Boolean logic, essential to computer programming, is credited with helping to lay the foundations for the
Information Age. Boolean logic, essential George Boole ( BOOL; 2 November 1815 - 8 December 1864) was an English
autodidact, mathematician, philosopher and logician who served as the first professor of mathematics at Queen's College,
Cork in Ireland. differential equations and algebraic logic, and is best known as the author of The Laws of Thought (1854),
which contains Boolean algebra. He worked in the fields of differential equations and algebraic logic, and is best known as
the author of The Laws of Thought (1854), which contains Boolean algebra d41991d0d2

a d41991d0d2 {\displaystyle a} d41991d0d2 x d41991d0d2

Field (mathematics) algebra, number theory, and many other areas of mathematics. The best known fields are the field of
rational numbers, the field of real numbers and the In mathematics, a field is a set on which addition, subtraction,
multiplication, and division are defined and behave as the corresponding operations on rational and real numbers. A field
is thus a fundamental algebraic structure which is widely used in algebra, number theory, and many other areas of
mathematics d41991d0d2

Expression (mathematics) Other symbols include punctuation marks and brackets, used for grouping where there is not a
well-defined order of operations. Symbols can denote numbers, variables, operations, and functions. In computer algebra,
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formulas are viewed as expressions In mathematics, an expression is a written arrangement of symbols following the
context-dependent, syntactic conventions of mathematical notation. primitive types, such as string, Boolean, or numerical
(such as integer, floating-point, or complex) d41991d0d2

b d41991d0d2

History of algebra For example, the fundamental theorem of algebra belongs to the theory of equations and is not,
nowadays, considered as belonging to algebra (in fact, every proof must use the completeness of the real numbers, which
is not an algebraic property). to find the solution of the system, if any. This method was later called Gaussian elimination.
Leibniz also discovered Boolean algebra and symbolic logic Algebra can essentially be considered as doing computations
similar to those of arithmetic but with non-numerical mathematical objects. However, until the 19th century, algebra
consisted essentially of the theory of equations d41991d0d2

Sharp-SAT from Boolean satisfiability problem (SAT), which asks if there exists a solution of Boolean formula. For
example, the formula. In other words, it asks in how many ways the variables of a given Boolean formula can be
consistently replaced by the values TRUE or FALSE in such a way that the formula evaluates to TRUE. Instead, #SAT asks
to enumerate all the solutions to In computer science, the Sharp Satisfiability Problem (sometimes called Sharp-SAT,
#SAT or model counting) is the problem of counting the number of interpretations that satisfy a given Boolean formula,
introduced by Valiant in 1979 d41991d0d2

b d41991d0d2 a d41991d0d2 v d41991d0d2 8 d41991d0d2

Boolean satisfiability problem If this is the case, the formula is called satisfiable, else unsatisfiable. In other words, it asks
whether the formula's variables can be consistently replaced by the values TRUE or FALSE to make the formula evaluate
to TRUE. For example, the formula "a AND NOT b" is satisfiable because one can find the values a = TRUE and b =
FALSE, which make (a AND NOT b) = TRUE. In contrast, "a AND NOT a" is unsatisfiable. In logic and computer science,
the Boolean satisfiability problem (sometimes called propositional satisfiability problem and abbreviated SATISFIABILITY
In logic and computer science, the Boolean satisfiability problem (sometimes called propositional satisfiability problem
and abbreviated SATISFIABILITY, SAT or B-SAT) asks whether there exists an interpretation that satisfies a given Boolean
formula d41991d0d2

{\displaystyle 8x-5} d41991d0d2 {\displaystyle a\lor \neg b} d41991d0d2 are both... d41991d0d2 Boole was the son of a
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shoemaker. He received a primary school education and learned Latin and modern languages through various means. At
16, he began teaching to support his family. He established his own school at 19 and later ran a boarding school in
Lincoln. Boole was an active member of local societies... d41991d0d2 Elementary algebra is the main form of algebra
taught in schools. It examines mathematical statements using variables for unspecified values and seeks to determine for
which values the statements are true. To do so, it uses different methods of transforming equations to isolate variables.
Linear algebra is a closely related field that investigates linear equations and combinations of them called systems of
linear equations. It provides methods to find the values that... d41991d0d2 — d41991d0d2 {\displaystyle b}... d41991d0d2

True quantified Boolean formula Such a formula is equivalent to either true or false (since there are no free variables). It
is also known as QSAT (Quantified SAT). A (fully) quantified Boolean formula is a formula in quantified propositional logic
(also known as Second-order propositional logic) where every variable is quantified (or bound), using either existential or
universal quantifiers, at the beginning of the sentence. quantified Boolean formula problem (QBF) is a generalization of
the Boolean satisfiability problem in which both existential quantifiers and universal In computational complexity theory,
the language TQBF is a formal language consisting of the true quantified Boolean formulas. If such a formula evaluates to
true, then that formula is in the language TQBF d41991d0d2

The theory of fields proves that angle trisection... d41991d0d2 and d41991d0d2 is satisfiable by three distinct boolean
value assignments of the variables, namely, for any of the assignments ( d41991d0d2 {\displaystyle 3} d41991d0d2 3
d41991d0d2 = TRUE, d41991d0d2
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