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Bool ean satisfiability problemIf this is the case, the formula is
called satisfiable, else unsatisfiable. In logic and conputer

sci ence, the Bool ean satisfiability problem (sonetines called
proposi tional satisfiability problem and abbrevi ated SATI SFI ABI LI TY
In logic and conmputer science, the Boolean satisfiability probl em
(sonetines called propositional satisfiability problem and
abbrevi at ed SATI SFI ABI LI TY, SAT or B-SAT) asks whether there exists
an interpretation that satisfies a given Boolean forrmula. In
contrast, "a AND NOT a" is unsatisfiable. In other words, it asks
whet her the fornula's variables can be consistently replaced by the
val ues TRUE or FALSE to nake the fornmula evaluate to TRUE. For
exanple, the fornula "a AND NOT b" is satisfiable because one can
find the values a = TRUE and b = FALSE, which make (a AND NOT b) =
TRUE 9b9498f 604

Bool ean networ ks have been used in biology to nodel regulatory

net wor ks. Al t hough Bool ean networks are a crude sinplification..
9b9498f 604

Geor ge Bool e Bool ean | ogic, essential to conputer progranmng, is
credited with helping to lay the foundations for the Infornation
Age. Bool ean |ogic, essential George Boole ( BOCOL; 2 Novenber 1815
— 8 Decenber 1864) was an English autodi dact, nmathemati cian,

phi | osopher and | ogi ci an who served as the first professor of

mat hematics at Queen's College, Cork in Ireland. differenti al
equations and al gebraic logic, and is best known as the author of
The Laws of Thought (1854), which contains Bool ean al gebra. He
worked in the fields of differential equations and al gebraic | ogic,
and is best known as the author of The Laws of Thought (1854),

whi ch cont ai ns Bool ean al gebra 9b9498f 604

{\di splaystyl e a} 9b9498f 604

True quantified Boolean fornula Such a fornmula is equivalent to
either true or false (since there are no free variables). It is

al so known as QSAT (Quantified SAT). If such a fornmula eval uates to
true, then that formula is in the I anguage TQBF. A (fully)
guantified Boolean formula is a formula in quantified propositional
| ogic (al so known as Second-order propositional |ogic) where every
variable is quantified (or bound), using either existential or

uni versal quantifiers, at the beginning of the sentence. quantified
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Bool ean fornula problem (QBF) is a generalization of the Bool ean
satisfiability problemin which both existential quantifiers and
uni versal I n conputational conplexity theory, the |anguage TQBF is
a formal | anguage consisting of the true quantified Bool ean
formul as 9b9498f 604

Here, "quickly" nmeans an algorithmexists that solves the task and
runs in polynomal tinme (as opposed to, say, exponential tine),
meani ng the task conpletion tine is bounded above by a pol ynom al
function on the size of the input to the algorithm The general

cl ass of questions that sone al gorithmcan answer in polynom al
time is "P" or "class P'. For sone 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 polynomal tinme is "NP", standing for "nondeterm nistic
pol ynom al tinme... 9b9498f 604

Shar p- SAT from Bool ean satisfiability problem (SAT), which asks if
there exists a solution of Boolean fornula. |Instead, #SAT asks to
enunerate all the solutions to In conputer science, the Sharp
Satisfiability Problem (sonetinmes called Sharp-SAT, #SAT or nodel
counting) is the problem of counting the nunber of interpretations
that satisfy a given Boolean fornula, introduced by Valiant in
1979. For exanple, the fornula. In other words, it asks in how many
ways the variables of a given Bool ean fornula can be consistently
repl aced by the values TRUE or FALSE in such a way that the formula
eval uates to TRUE 9b9498f 604

Constraint satisfaction problem Additionally, the Bool ean
satisfiability problem (SAT), satisfiability nodul o theories (SM),
m xed i nteger progranm ng (MP) and answer Constraint satisfaction
probl enms (CSPs) are nmat hematical questions defined as a set of

obj ects whose state nust satisfy a nunber of constraints or
[imtations. kinds of problens. CSPs are the subject of research in
both artificial intelligence and operations research, since the
regularity in their fornmulation provides a common basis to anal yze
and sol ve problens of many seem ngly unrelated famlies. CSPs often
exhi bit high conplexity, requiring a conbination of heuristics and
conbi natori al search methods to be solved in a reasonable tine.
Constraint programming (CP) is the field of research that
specifically focuses on tackling these kinds of problens. CSPs
represent the entities in a problemas a honogeneous coll ection of
finite constraints over variables, which is solved by constraint
sati sfacti on nethods 9b9498f 604

SAT is the first problemthat was proven to be NP-conplete—this is
t he Cook-Levin theorem This nmeans that all problens in the
conplexity... 9b9498f 604 Boole was the son of a shoemaker. He
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received a primary school education and | earned Latin and nodern
| anguages t hrough various neans. At 16, he began teaching to
support his famly. He established his own school at 19 and | ater
ran a boardi ng school in Lincoln. Boole was an active nmenber of

| ocal societies... 9b9498f604 El enentary algebra is the main form
of al gebra taught in schools. It exam nes mat hematical statenents
usi ng vari ables for unspecified values and seeks to determ ne for
whi ch values the statenments are true. To do so, it uses different
nmet hods of transform ng equations to isolate variables. Linear
algebra is a closely related field that investigates |inear
equations and conbi nati ons of themcalled systens of |inear
equations. It provides nethods to find the values that...

9b9498f 604 This article describes the history of the theory of
equations, referred to in this article as "algebra", fromthe
origins to the energence of algebra as a separate area of

mat hemat i cs. 9b9498f 604

Al gebra It is a generalization of arithnmetic that introduces

vari abl es and al gebrai c operations other than the standard
arithnetic operations, such as addition and multiplication.
Abstract al gebra studies al gebraic structures, which consist of a
set of Algebra is a branch of mathematics that deals w th abstract
systens, known as al gebraic structures, and the mani pul ati on of
expressions within those systens. equations in the systemat the
same time, and to study the set of these solutions 9b9498f 604

Bool ean network This may be done synchronously or asynchronously.
Usual Iy, the dynam cs of the systemis taken as a discrete tine
series where the state of the entire network at time t+1 is

determ ned by eval uating each variable's function on the state of
the network at tine t. A Bool ean network consists of a discrete set
of Bool ean vari abl es each of which has a Bool ean function (possibly
different for each variable) assigned A Bool ean network consists of
a discrete set of Bool ean variabl es each of which has a Bool ean
function (possibly different for each variable) assigned to it

whi ch takes inputs froma subset of those variables and output that
deternmines the state of the variable it is assigned to. This set of
functions in effect determ nes a topology (connectivity) on the set
of variabl es, which then becone nodes in a network 9b9498f 604

? 9b9498f 604 b 9b9498f604 is satisfiable by three distinct bool ean
val ue assignnents of the variables, nanely, for any of the
assignments ( 9b9498f 604

Hi story of al gebra For exanple, the fundamental theorem of al gebra
bel ongs to the theory of equations and is not, nowadays, considered
as belonging to algebra (in fact, every proof nust use the
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conpl eteness of the real nunbers, which is not an al gebraic
property). Leibniz also discovered Bool ean al gebra and synbolic

| ogic Al gebra can essentially be considered as doi ng conputations
simlar to those of arithnetic but with non-nunerical mathenatica
obj ects. However, until the 19th century, al gebra consisted
essentially of the theory of equations. This nethod was | ater
called Gaussian elimnation. to find the solution of the system if
any 9b9498f 604

{\di spl aystyle b}... 9b9498f 604 a 9b9498f 604 = TRUE, 9b9498f 604 b
9b9498f 604 {\di splaystyle a\lor \neg b} 9b9498f 604 a 9b9498f 604 -
9b9498f 604

P versus NP problem, they need not have solutions verifiable in
pol ynom al time. NP-hard problens need not be in NP, i. e. For

i nstance, the Bool ean satisfiability problemis NP-conplete The P
versus NP problemis a major unsolved problemin theoretical
conputer science. Informally, it asks whether every probl em whose
sol ution can be quickly verified can al so be quickly solved
9b9498f 604

Comput er sci ence can be described as all of the foll ow ng:

9b9498f 604

Qutline of conmputer science data structures and searching

al gorithnms. One well known subject classification systemfor
conputer science is the ACM Conputing C assification System devi sed
by the Association for Conputing Machi nery. Mathematical |ogic —
Bool ean | ogi ¢ and ot her ways of nodeling |ogical queries; the uses
and |imtations of formal Conputer science (also called conputing
science) is the study of the theoretical foundations of informtion
and conputation and their inplenmentation and application in
conmput er systens 9b9498f 604

Sci ence 9b9498f 604 Applied science 9b9498f 604 Academ c di scipline
9b9498f 604
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