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Introduction,RegularExpressions



WhatisComputationalLinguistics?
�ProcessinglanguageoncomputersforHCI/other

applications

�Voicerecognition

�Speechsynthesis

�Naturallanguageunderstanding

�Informationretrieval

�Machinetranslation

�...



WhatisComputationalLinguistics?
�Linguisticresearchusingcomputers

�Searchinglargecorporaforpatterns/examples

�Modelinghumanlinguisticcompetenceand

performance

�Computationalpsycholinguistics

�Grammarengineering

�...



Statisticalv.symbolicmethods
�Statisticalmethodsinvolvetrainingasystemonabody

ofdatasothatitcanpredictthemostprobableresultfor

anyfurthernewpieceofdata.

�Symbolicmethodsinvolvehand-codinglinguistic

knowledgeandthenapplyingthatknowledgetotasks.

�Whichmethodsarebetterdependsontheapplication.

�Statisticalmethodsproviderobustness.

�Symbolicmethodsprovideprecision.

�Statisticalandsymbolicmethodscanbecombined.



Administrivia
�Whoishere?Pleaseemailebender@u:

name,major,year,linguisticsbackground,

CS/programmingbackground,languagesspoken,what

youwanttogetoutofthisclass

�Webpage:

http://courses.washington.edu/ling472

�Syllabus...



Lettingthecomputerknowwho’sboss
�Computer‘literacy’isreallyacombinationofexperience

andattitude.

�Experiencegivesyoutheanswerstomanyquestionsand

asenseofwhatthepossiblespaceofanswersis.

�Theimportantattitudeboilsdowntoconfidenceinone’s

abilitytofindtheanswertoanewquestion.

�Therearealwaysnewquestionsbecause:

�thetechnologyisalwaysdeveloping

�thereistoomuchoutthereforanyonepersonto

knowitall



Lettingthecomputerknowwho’sboss
�Keepinmind:

�It’salwaysobviousonceyouknowtheanswer.

�Allpiecesofsoftwareweredesignedbysomeperson

orpeoplewithsomefunctionalityinmind.

�Placestolookforanswers:

�on-linedocumentation(UNIX:man,info,

Windows:help)

�productwebsites(esp.discussionforums)

�Google:websites,andespeciallynewsgroups

�off-linedocumentation(i.e.,books)



Regularexpressionsandregularlanguages
�Alanguageisasetofstrings.

�Aregularlanguageisthesetofstringsrepresentedby

someregularexpression.

�Equivalently,aregularlanguageisthesetofstrings

recognized(orgenerated)byafinitestateautomaton.



Formaldefinitionofregularlanguages
��istheemptystring

�

�istheemptyset

��isanalphabet(setofsymbols)



Formaldefinitionofregularlanguages
�Theclassofregularlanguagesoverisformallydefined

as:

�

�isaregularlanguage

�������,� ��isaregularlanguage

�If��and��areregularlanguages,thensoare:

(a)��
	������
��
���������(concatenation)

(b)�����(unionordisjunction)

(c)����(Kleeneclosure)

(Jurafsky&Martin2000:49)



Regularlanguagescontinued
�Notallsetsofstringsareregularlanguages.

�Otherclassesoflanguagesaremoreorlessinclusive

thanregularlanguages(e.g.,context-freelanguages,

context-sensitivelanguages).

�Thisisatasteofformallanguagetheory,pioneeredby

Chomsky(1956).

�Formore:CSE531



Regularexpressionsareusefulforsearch
�Returnalllines/documentscontainingastringofthe

specifiedlanguage.

�Allowspeopletosearchforsomethingthatis

conceptuallyonethingbutlinguisticallyor

orthographicallyvaried,e.g.:[Uu]niversit(y—ies)

�(Alsoallowssearchesfortwothingsatthesametime,

e.g.:cat—dog.)



Regularexpressionsyntax
�concatenation,disjunction,Kleene*(seeformaldef)

�plussomesyntacticsugar,i.e.,otheroperationsdefinable

intermsoftheabove

�similaracrossPerl,Unix(includinggrep),andMS

products

�we’llbeusingPerl



Perlregularexpressionsyntax
�concatenation=concatenation

/abc/,/abc/

�disjunction:�,[]

/[Aa][Bb][Cc]/,/cat�dog/,/kitt(y�ies)/

�Kleene*(and+and?andranges)

/aa*/,/aa?a*/,/a+/,/a�1,�/,/a�1,10�/

�Ranges,negationandwildcard:

/[A-Z][0-9][a-z][d-l][ˆjk][ˆt-z]./,

/�d/



Perlregularexpressionsyntax
�Escapecharacter:

/�[�.����ˆ/

�Anchors:beginningandendoflines

/ˆOnceuponatime/,/Theend�.$/

�Operatorprecedencehierarchy:

parenthesis��counters��sequencesandanchors��

disjunction


