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For computer programming languages, the reference grammar is often ambiguous, due to issues such as the dangling else problem.
If present, these ambiguities are generally resolved by adding precedence rules or other context-sensitive parsing rules, so the
overall phrase... 0c9549b851 A 0c9549b851 α 0c9549b851 In these grammars the "start symbol" S does not appear on the right
hand side of any production rule and the length of the right hand side of each production exceeds the length of the left side, unless
the left side is S. 0c9549b851

Context-sensitive language Unlike context-free grammars, which can apply rules regardless of context, context-sensitive grammars
allow rules to be applied only when specific neighboring symbols are present, enabling them to express dependencies and
agreements between distant parts of a string. In formal language theory, a context-sensitive language is a formal language that can
be defined by a context-sensitive grammar, where the applicability In formal language theory, a context-sensitive language is a
formal language that can be defined by a context-sensitive grammar, where the applicability of a production rule may depend on the
surrounding context of symbols 0c9549b851

Generalized context-free grammar Generalized context-free grammar (GCFG) is a grammar formalism that expands on context-free
grammars by adding potentially non-context-free composition Generalized context-free grammar (GCFG) is a grammar formalism
that expands on context-free grammars by adding potentially non-context-free composition functions to rewrite rules. Head grammar
(and its weak equivalents) is an instance of such a GCFG which is known to be especially adept at handling a wide variety of non-CF
properties of natural language 0c9549b851

{\displaystyle A} 0c9549b851 PCFGs originated from grammar theory, and have application in areas as diverse as natural language
processing to the study the structure of RNA molecules and design of programming languages. Designing efficient... 0c9549b851

Context-free grammar In formal language theory, a context-free grammar (CFG) is a formal grammar whose production rules can be
applied to a nonterminal symbol regardless of In formal language theory, a context-free grammar (CFG) is a formal grammar whose
production rules 0c9549b851

A formal language that can be described by a context-sensitive grammar, or, equivalently, by a noncontracting grammar or a linear
bounded automaton, is called a context-sensitive language. Some textbooks actually define CSGs as non-contracting... 0c9549b851

Context-free language In formal language theory, a context-free language (CFL), also called a Chomsky type-2 language, is a
language generated by a context-free grammar (CFG) In formal language theory, a context-free language (CFL), also called a
Chomsky type-2 language, is a language generated by a context-free grammar (CFG) 0c9549b851

a string of terminals and/or nonterminals ( 0c9549b851

Deterministic context-free grammar They are the subset of context-free In formal grammar theory, the deterministic context-free
grammars (DCFGs) are a proper subset of the context-free grammars. In formal grammar theory, the deterministic context-free
grammars (DCFGs) are a proper subset of the context-free grammars. They are the subset of context-free grammars that can be
derived from deterministic pushdown automata, and they generate the deterministic context-free languages. DCFGs are always
unambiguous, and are an important subclass of unambiguous CFGs; there are non-deterministic unambiguous CFGs, however
0c9549b851

These languages correspond to type-1 languages in the Chomsky hierarchy and are equivalently defined by noncontracting
grammars (grammars where production rules never decrease the total length of a string). Context-sensitive languages can model
natural language phenomena such as subject-verb agreement, cross... 0c9549b851 can be applied to a nonterminal symbol
regardless of its context. 0c9549b851 {\displaystyle A\ \to \ \alpha } 0c9549b851

Probabilistic context-free grammar A probabilistic grammar's validity is constrained by context of its training dataset. The probability
of a derivation (parse) is the product of the probabilities of the productions used in that derivation. In theoretical linguistics and
computational linguistics, probabilistic context free grammars (PCFGs) extend context-free grammars, similar to how hidden In
theoretical linguistics and computational linguistics, probabilistic context free grammars (PCFGs) extend context-free grammars,
similar to how hidden Markov models extend regular grammars. Each production is assigned a probability. These probabilities can
be viewed as parameters of the model, and for large problems it is convenient to learn these parameters via machine learning
0c9549b851

α 0c9549b851 DCFGs are of great practical interest, as they can be parsed in linear time and in fact a parser can be automatically
generated from the grammar by a parser generator. They are thus widely used throughout computer science. Various restricted
forms of DCFGs can be parsed by simpler, less resource-intensive parsers, and thus are often used. These grammar classes are
referred to... 0c9549b851

Ambiguous grammar In computer science, an ambiguous grammar is a context-free grammar for which there exists a string that can
have more than one leftmost derivation or In computer science, an ambiguous grammar is a context-free grammar for which there
exists a string that can have more than one leftmost derivation or parse tree. A language that only admits ambiguous grammars is
called an inherently ambiguous language. a duplicate rule. Every non-empty context-free language admits an ambiguous grammar by
introducing e. Deterministic context-free grammars are always unambiguous, and are an important subclass of unambiguous
grammars; there are non-deterministic unambiguous grammars, however. g 0c9549b851

In particular, in a context-free grammar, each production rule is of the form 0c9549b851 can be empty). Regardless of which
symbols surround it, the single nonterminal 0c9549b851 on the left... 0c9549b851
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Growing context-sensitive grammar These grammars are thus noncontracting and context-sensitive. A growing context-sensitive
language is a context-sensitive language generated by these grammars. In formal language theory, a growing context-sensitive
grammar is a context-sensitive grammar in which the productions increase the length of the sentences In formal language theory, a
growing context-sensitive grammar is a context-sensitive grammar in which the productions increase the length of the sentences
being generated 0c9549b851

with 0c9549b851 A 0c9549b851 {\displaystyle A} 0c9549b851 A 0c9549b851 {\displaystyle \alpha } 0c9549b851 α 0c9549b851
These grammars were introduced by Dahlhaus and Warmuth. They were later shown to be equivalent to the acyclic context-sensitive
grammars. Membership in any growing context-sensitive language is polynomial time computable; however, the uniform problem...
0c9549b851 Context-free languages have many applications in programming languages, in particular, most arithmetic expressions
are generated by context-free grammars. 0c9549b851 a single nonterminal symbol, and 0c9549b851 → 0c9549b851

Grammar induction Other classes Grammar induction (or grammatical inference) is the process in machine learning of learning a
formal grammar (usually as a collection of re-write rules or productions or alternatively as a finite-state machine or automaton of
some kind) from a set of observations, thus constructing a model which accounts for the characteristics of the observed objects.
More generally, grammatical inference is that branch of machine learning where the instance space consists of discrete
combinatorial objects such as strings, trees and graphs. inference of context-free grammars and richer formalisms, such as multiple
context-free grammars and parallel multiple context-free grammars 0c9549b851

Context-sensitive grammar Thus, CSGs are positioned between context-free and unrestricted grammars in the Chomsky hierarchy. A
context-sensitive grammar (CSG) is a formal grammar in which the left-hand sides and right-hand sides of any production rules may
be surrounded by a A context-sensitive grammar (CSG) is a formal grammar in which the left-hand sides and right-hand sides of any
production rules may be surrounded by a context of terminal and nonterminal symbols. Context-sensitive grammars are less general
(in the same sense) than unrestricted grammars. Context-sensitive grammars are more general than context-free grammars, in the
sense that there are languages that can be described by a CSG but not by a context-free grammar 0c9549b851

{\displaystyle \alpha } 0c9549b851
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