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Chapter2

RegularExpressions&FiniteStateAutomata



LeftoverAdministrivia
�Syllabuschooseyourownadventure(disjunction):

�Ch13:LanguageandComplexity

�Ch5:ProbabilisitcModelsofPronunciationand

Spelling

�Ch12:LexicalizedandProbabilisticParsing

�Self-introemails

name,major,year,linguisticsbackground,

CS/programmingbackground,languagesspoken,what

youwanttogetoutofthisclass



RegularExpressions:Review
�Whatarethethreefundamentaloperators?

�WhatotheroperatorsaredefinedinPerl(syntactic

sugar)?

�Whatkindofapplicationsmightyouuseregular

expressionsin?



RegularExpressions:AnExtension
�Parentheses—()inPerl,�(�)ingrep—allowyouto

‘save’partofastringandaccessitagain...

�...tospecifyregexpswithrepetition:

/([a-z]+)�1/

�...whenyou’reusingregularexpressionstorewrite

strings:

s/dog(s?)/dawg�1/g;

s/�.(�s+[a-z])/KEEPER�1/g;



RegularExpressions:AnExtension
�NB:ThisextensiontoPerl/grep/MSregularexpression

syntaxactuallytakesthembeyondtherealmofregular

expressions.Thelanguagesgeneratedbyregular

expressionsaugmentedwiththiskindofmemorydevice

areNOTregularlanguages–i.e.,cannotberecognized

byFSAs.



Sowhat’sanFSAanyway?
�Anabstractcomputingmachine

�Consistsofasetofstates(ornodesinaDAG)andaset

oftransitions(labelledarcsinaDAG).

�Threekindsofstates:plain,start,andfinal



Sowhat’sanFSAanyway?
�FSAscanalsoberepresentedastables:

Input

Stateabc

013-

1:123

2-3-

3:---



NotesonPseudocode
�Basiccomponentsofalgorithms:

�loops

�conditionals

�variableassignment

�evaluatingexpressions(e.g.,i+1)

�functionarguments

�returnvalues



D-RECOGNIZEinpseudocode

functionD-RECGONIZE(tape,machine)returnsacceptorreject
index�Beginningoftape
current-state�Initialstateofmachine
loop

ifEndofinputhasbeenreachedthen
ifcurrent-stateisanacceptstatethen

returnaccept
else

returnreject
elsiftransition-table[current-state,tape[index]]isemptythen

returnreject
else

current-state�transition-table[current-state,tape[index]]
index�index+1

end



Short-comingsofD-RECOGNIZE
�ToapplyD-RECOGNIZEtotheproblemoffindinga

stringinatext,we’dneedtosolvethefollowing:

�D-RECOGNIZEassumesthatitisalreadypointingat

thestringtobechecked.

�D-RECOGNIZEassumesthattheendofastringtobe

checkedmustcoincidewiththeendofanylegitimate

stringitrecognizes.

�Howmightwesolvetheseproblems?



IntuitionofproofofequivalencebetweenFSAsand

regularlanguages
�Concatenation

�Closure

�Union



Regularlanguagesarealsoclosedunder:
�Intersection:DeMorgan’stheorem

�Complementation:Interchangefinalstatesandnon-final

states

�Reversal:Usefinalstatesasstartstates,thestartstateas

thefinalstate,andreverseallarcs.

�Difference:L-M=theintersectionofLandthe

complementofM



NFSAs
�TheFSAsconsideredsofararedeterministic(DFSAs):

there’sonlyonechoiceateachnode.

�NFSAsincludemorethanonechoiceatatleastone

node.

�Thosechoicesmightinclude�-transitions,orunlabeled

arcsthatallowonetojumpfromonenodetoanother

withoutreadinganyinput.

�RecognizingstringswithanNFSAisthusourfirst

exampleof“search”.



Twoparameters
�Handlingchoices:backup,look-ahead,orparallelism

�Systematicexploration:depth-first,breadth-first,

dynamicprogramming,A*,...



ND-RECOGNIZE

functionND-RECOGNIZE(tape,machine)returnsacceptorreject
agenda��(Initialstateofmachine,beginngingoftape)�

current-search-state�NEXT(agenda)
loop

ifACCEPT-STATE?(current-search-state)returnstruethen
returnaccept

else
agenda�agenda

�

GENERATE-NEW-STATES(current-search-state)
ifagendaisemptythen

returnreject
else

current-search-state�NEXT(agenda)
end



ND-RECOGNIZE

functionGENERATE-NEW-STATES(current-state)
returnsasetofsearch-states

current-node�thenodethecurrentsearch-stateisin
index�thepointonthetapethecurrentsearch-stateislookingat
returnalistofsearchstatesfromtransitiontableasfollows:

(transition-table[current-node,�],index)

�

(transition-table[current-node,tape[index]],index+1)



ND-RECOGNIZE

functionACCEPT-STATE?(search-state)returnstrueorfalse

current-node�thenodesearch-stateisin
index�thepointonthetapesearch-stateislookingat
ifindexisattheendofthetape
andcurrent-nodeisanacceptstatethen

returntrue
else

returnfalse



AbitmoreonNFSAs
�ND-RECOGNIZEleavesthesearchstrategy(depth-first

orbreadth-first)underspecified.Why?

�AnyNFSAcanbeconvertedtoaDFSA.How?


