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TEXT > Locate



The Chomsky-Schützenberger hierarchy

• A natural language comprises an infinite set of sentences

• How to describe this infinite set?

• Chomsky and Schützenberger designed a mathematical tool to 
describe languages: generative grammars.

• There are four types of generative grammars:
• Regular grammars (Type 3)
• Context-free grammars (Type 2)
• Context-sensitive grammars (Type 1)
• Unrestricted grammars (Type 0)

• Regular grammars are the least powerful;
Unrestricted grammars are the most powerful



Regular Grammars

• Regular grammars are equivalent to Type 3 Generative 
Grammars in Chomsky-Schützenberger’s hierarchy

• Regular grammars are the least powerful types of grammars, 
but are still very useful for the description of many linguistic 
phenomena, in particular morphology.

• Many computer tools understand regular grammars: awk, grep, 
lex, perl, sed, etc.

• There are also linguistic tools better adapted to describe 
morphological phenomena in natural languages, e.g., XFST



Regular grammars in NooJ
1. Disjunction, e.g., chair | table



Regular grammars in NooJ
2. Concatenation, e.g., his chair



Concatenations has priority over disjunctions

his chair | table

vs.

his (chair | table)

Regular grammars in NooJ
3. Priority



Regular grammars in NooJ
3. Priority, e.g., his (chair|table)



• Left factorization:

his chair | his table = his (chair | table)

• Right factorization:

his chair | her chair = (his | her) chair

Regular grammars in NooJ
4. Factorization



(her|his) (chair|table)

Regular grammars in NooJ
4. Factorization



• ε, empty string, empty word, "", <E>

word <E> = word
<E> word = word

Many linguistic applications:

• “s” is the plural suffix, e.g.: table “s” = tables
• <E> is the singular suffix, e.g.: table <E> = table
• Optional linguistic units, e.g.: a (little | <E>) table

Regular grammars in NooJ
5. Neutral element for the concatenation



a lady | a young lady

Regular grammars in NooJ
5. Neutral element for the concatenation



a lady | a young lady
= a (lady | young lady)

Regular grammars in NooJ
5. Neutral element for the concatenation



a lady | a young lady
= a (lady | young lady)
= a (<E> lady | young lady)

Regular grammars in NooJ
5. Neutral element for the concatenation



a lady | a young lady
= a (lady | young lady)
= a (<E> lady | young lady)
= a ( (<E> | young) lady)

Regular grammars in NooJ
5. Neutral element for the concatenation



a young lady | a lady
= a (young lady | lady)

= a (young lady | <E> lady)
= a ( (young | <E>) lady)

= a (young | <E>) lady

• To describe optional linguistic sequences:
(XXX | <E>)

Regular grammars in NooJ
5. Neutral element for the concatenation



Regular grammars in NooJ
5. Neutral element for the concatenation



a (<E> | very | very very | very very very | ...) pretty table

Regular grammars in NooJ
6. the Kleene operator



a (<E> | very | very very | very very very | ...) pretty table

= a very* pretty table

Regular grammars in NooJ
6. the Kleene operator *



Linguistic applications:

• A declarative sentence is constituted by a subject, a 
verb and any number of complements:

Subject Verb Complement*
Joe gave (Mary) (an apple) (in the train) (yesterday)...

• Present Perfect is constituted by the auxiliary verb 
have, potentially followed by an undefinite number of 
adverbs, followed by a verb in the past participle:

have Adverb* Past-Participle
It has (never) (before) done a Becket play

Regular grammars in NooJ
6. the Kleene operator



the <WF>* lady

Regular grammars in NooJ
6. the Kleene operator



1. Disjunction, e.g., chair | table

2. Concatenation, e.g., his chair

3. Priority, e.g., his chair | table ≠ his chair | his table

4. Factorize, e.g., his chair | his table = his (chair | table)

5. Empty String <E>, e.g., table <E> = table

6. Kleene Operator, e.g., a very* pretty house

Regular grammars in NooJ
Recapitulation



Exercise
Find occurrences of the verb to come followed by: back, down, in, over



Exercise
Find occurrences of the verb to come followed by: back, down, in, over

(came | come | comes | coming) (back|down|in|over)



CONGRATULATIONS

You know how to write simple queries and 
apply them to a text or a corpus


