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1
Beginning Regular Expresions

RegularExpressionsareanadvancedpattern-matchinglanguagesthatarea
powerful featureof many moderncomputerprograms.Sadly, therearealmostas
many varietiesof regularexpressionsastherearecomputerprogramsthatuse
them.This (very)brief introductionto regularexpressionsis aboutthespecies
foundin theunderbrushof thePerljungle.UsetherealPerldocumentationfor
thedefinitive guide,andabetterintroduction.Usethisguideif you’re lazy, and
don’t wantto look away from yourcomputerscreen.

Someof thematerialherewasadaptedfrom MarcMeurrens’s tutorial. See
http://www.meurrens.org.

A regularexpressionis simplyanexpressionof charactersusedto testwhether
someothersetof charactersmatchessomepatterndescribedby theexpression.
Sincepatternscanbeverycomplex, regularexpressionscanalsobevery
complex. Thevastmajorityof useswill befor fairly simpleapplications,andthe
sectionsthatfollow provideanintroductionto thosefairly straightforwarduses.
Do notethatevenwith fairly simpleconstructs,regularexpressionscanbe
constructedto matchsomeverysubtlepatterns.
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1.1 The Simple Version

In its simplestform, a regularexpressionis justasequenceof ordinarycharacters,
suchasawordor phraseto searchfor. For example,

��������� wouldmatchany characterstringwith thesubstring���	����� . Thus,strings
with ���	����� , �����
��������� or 
�� ���	����� wouldall bematched,aswouldastring
containingthephrases
���� ���	��������� ����� ���	� ��� or �����
���������
��� � � ��������� � � .

� � ��� � � Findsany stringcontaining� � ��� � � , suchas � � ��� � ����!������ � � or�#" 
��#� � � ����� ��� or � � ��� � � �$� � � ��
%� �	& � & ����� � .
��" 
���� Matchesstrings��" 
���� , ��" 
��#� � � � or �#" 
��#��
 "���� � � � � .
� ��' � � � Spacescanbepartof theregularexpression.Thiswouldmatch� ��'� � � , but also �$� ��' � � ����� � � .

Thereareseveralcharacterswith specialmeanings.Thesecan’t beusedin simple
expressionslike theonesabove withoutbeingprecededby abackslash( ( ). For
example,whatif youwantedto searchfor astringcontainingaperiod?Suppose
wewishedto searchfor referencesto pi. Thefollowing regularexpressionwould
notwork:

)+*-,/.
Thiswould indeedmatch

)0*1,�.
, but it wouldalsomatch

)�2�,�.
,
) & ,/. , or even)�3
,/.

. In short,any stringof theform
)�4�,/.

, where
4

is any character, wouldbe
matchedby theregularexpressionabove.

To getaroundthis,you usethebackslashcharacterto “quote” theperiod,to
indicatethatit is to betakenliterally. Thus,to searchfor thestring

)+*1,�.
, we

woulduse:
) ( *1,�.

In general,whenever thebackslashis placedbeforeaspecialcharacter, the
searchertreatsthespecialcharacterliterally ratherthaninvoking its special
meaning.

(Unfortunately, thebackslashis usedfor otherthingsbesidesquoting.Many
“normal” characterstake onspecialmeaningswhenprecededby abackslash.The
ruleof thumbis thatquotingaspecialcharacterturnsit into anormalcharacter,
andquotinganormalcharactermayturn it into aspecialcharacter. It’s notvery
satisfyingasa ruleof thumb,but it’s thebestavailable.)

Thesearethespecialcharacters:
576�8:9<;>=>?A@CBED 3GFH*
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1.2 Difficult Character s

Certaincharactersthataredifficult to typehave specialabbreviationsasin
table1.1

( � alarm(beep)
( � newline
(�� carriagereturn
( � tab
( & formfeed
(�� escape

Table1.1: SpecialCharacterAbbreviations

Youcanusetheseabbreviationsto matchcharacterstringsthatcontainthese.So,
for example,thepattern� ( � � wouldmatch:�

�
Abbreviationslike this,aswell asany othercharacterthatmatchessomething
morecomplicatedthanitself, arecommonlycalledregularexpression
metacharacters . But don’t let thatbotheryou. It’s justaname.

Therearealsoabunchof specialabbreviations,or metacharacters,for classesof
characters(but alsoreadChapter1.5).Thesearelistedin table1.2.

*
matchesany characterexceptnewline

(�
 adigit (anythingexceptthecharacters0,1,2,3,4,5,6,7,8or 9)
(�I notadigit
(�J a letteror number(or )
(�K nota letteror number(or )
( � whitespace(space,tab,newline, formfeed,carriagereturn)
(�L notwhitespace

Table1.2: SpecialCharacterClasses

Herearesomeexamples.Theregularexpression:
� * !

Will matchany three-charactersequencethatstartswith � andendswith ! ,
including � * ! , ��M�! , � � ! , ��N�! , andsoon. Themiddlecharacterusuallycan’t bea
newline ( ( � ), althoughPerlcontainswaysto avoid this restriction.Herearemore
examples:

OQP (�
#�	I � ��� ���#" �$� ���#��� �
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wouldmatch
ORPSO ��I � ��� ���#" �	� �#�#�	� � ,

ORPT) ��I � ��� ���#" �	� �#�#�	� � andsoforth.
Similarly,

, ( * (�
#(�
�(�
�(�
#(�

wouldmatchany six-digit floating-pointnumberfrom

,U*WV�V�V�V�V
to

,X*ZY�Y�Y�Y�Y
inclusive.

TheCapitalversion,(�I , is usedto matchanythingexceptadigit, so:
� (	I !

wouldmatch � � ! , ��[�! or �]\W! , but wouldnot match� O ! , � 2 ! or � Y ! .

Therearea few otherabbreviationswe’ll encounter. In general,theupper-case
versionmatchestheconverseof thelower-caseversion.

Herearetwo moreexamples:
� (	J !

wouldmatch � � ! , ��[�! , � 2 ! , � ! , or any three-characterstringstartingwith � ,
endingwith ! , andwhosesecondcharacterwaseithera letter(upper- or
lower-case),anumber, or theunderscore.Similarly,

� (	K !
wouldnotmatch� � ! , ��[�! , � 2 ! , or � ! . It wouldmatch�Q\^! , �0_Z! , � F ! or any
three-characterstringstartingwith � andendingwith ! andwhosesecond
characterwasnota letter, number, or underscore.



1.3 Multiple Matches 9

1.3 Multiple Matches

If youwantto matchmorethanoneof something,youcanuseoneof theregular
expressionquantifiers (alsocalledclosures). Thesesimplymodify thepreceding
charactersto sayhow many of theseshouldbematched.Theavailableformsare
listedin table1.3

D
Zeroor more3
Oneor moreF
Zeroor one` O�a
Two exactly` OQPba
Two or more` OQPS2�a
At leasttwo but nomorethanfive

Table1.3: Multiple MatchQuantifiers

Examples:

� F � ��� ��� � wouldmatcheither � ��� ��� � or ��� ��� ��� � .

� �/��� F � wouldmatcheither � �/� � or � �$��� � .

� � D � wouldmatch� � , � � � , � ��� � , � ����� � , � ��������������� � , andany stringthatstarts
with an � , is followedby asequenceof � ’s,andendswith a � .

� � 3 � wouldnot match� � , but it wouldmatch� � � , � ��� � , � ����� � , � ��������������� �
andsoon.

� � ` ) a � wouldmatch� ����� � , andnothingelse.

� � ` )]P-a � wouldmatch� ����� � , � ������� � , � ��������� � , andsoon.

� � ` )]PS2�a � wouldmatch� ����� � , � ������� � , � ��������� � , andnothingelse.

� " � ��� * D ��� � wouldmatch � " � ����
�� � ��� � , � " � ��� � � 4 ��� � andeven � " � ��� � � �

�� �$c �d��� �����	��� � , andany stringthatstartswith � " � ��� , is followedby an
arbitrarystring,andendswith �	� � . Notethatthenull stringwill be
matchedby theperiod-starpair; thus, � " � ��� �	� � wouldbealsomatch.

� " � ��� *�*�* ��� � wouldmatch � " � ����
�� � �	� � and � " � ��� � � 4 ��� � , but wouldnot
match � " � ��� � � � 
�� �$c ����� �/���	��� � * Only stringselevencharacterslong
whichstartwith � " � ��� andendwith ��� � will bematched.(Notethat� " � ����' � ���#��� � wouldnotbematched,however, sincecyclopentanehas
twelve characters,noteleven.)
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Usually, thesequantifiersmatchthelargestnumberof multiplesthey areallowed
to. Youcanchangethissothatapatternmatchesthesmallestnumberpossible.If
youknow enoughaboutpatternmatchingto wantto changethisbehavior, you
have graduatedfrom this tutorial,andneedto checkout thedocumentationlisted
in Chapter3.

1.4 Grouping Strings and Alternate Patterns

If you wantto matchmultiplecopiesof groupsof letters,youcangroupthem
with parentheses,sothat

6 � '�'���� 8 3 means� '�'���� , andalso � '�'���� � '�'���� , and� '�'���� � '�'���� � '�'���� andsoon.

Youcanalsoprovidematchingalternativesby usingthe
5

characterinsidea
group.For example,

6 [�e�f�[ 5 � � 4 � 8 matches[�e�f�[ or � � 4 � , but not [ � 4 � or ��e 4 � ,
andsoon. To take careof all combinationsof upperandlower case,youcoulddo
this:

6 [ 5 � 8�6 e 5 � 8�6 f 5 4 8�6 [ 5 � 8 . Thereareavarietyof otherwaysto do this,as
youwill seeif you readon.
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1.5 Character Classes

In table1.2,wesaw a list of charactersthatstandfor entireclassesof characters.
If theseclassesaren’t right for you,youcancreatenew classeswith the

9g;
characters,andthe

@
character. Any groupof characterscontainedin square

bracketsis interpretedasdefiningaclassof characters.So:
� 9 � ! ; �

matches� � � and ��! � , andnothingelse.Youcanputasmany charactersasyou
like in thebrackets,andindicaterangeswith thehyphen( � ). (If youwantto
includeahyphenin theclass,list it first.)

� 9 � �
�R_�h Y ; � matches� � � , �	� � , � � � , �+_ � , �Qh � , and � Y � .
� 9 . ��i ; � matches� . � , � 2 � , ��j � , and � i � .
� 9 � V � Y ; � matches� � � , � V � , � , � , andsoon to � Y � .
� 9 . ��i ;�D � matches� � , � . � , � .#2 � , andany sequencethatstartswith � , endswith� , andhasany combinationof

.
,
2
, j , or i in between.

A characterclasscanappearanywherein a regularexpressionthata regular
charactercanappear.

Youcanalsonegateaclassby includingthe
@

signat thestartof thestring.The
class

9-@ V � Y ; includeseverythingexceptdigits,andis equivalentto (�I .

9-@ � � � ;�D Matchesany stringof charactersthatdoesnot include � , � , or � .
9-@ ( 6 ( 8$; Matchesany stringthatdoesn’t containparentheses.Notethatwehad

to quotetheparentheseswith thebackslashcharacter.

1.5.1 Special Classes

Typically, thestorydoesn’t endthere.Thereareseveralpre-definedspecial
characterclassesyoucanuse.Usethemin classbracketslike this:

9 _Z� �	' ���0_ ; .
Youcannegatetheseclassesby puttinga

@
in front, like this:

9 _ @ � �	' ���0_ ; .

Theseclassesmaybeusefulto you if youwantyourpatternsto beindependentof
thelocalein which they areused.Thatis, thedefinitionof a “printablecharacter”
is differentdependingon locales.Whatis anunprintablecontrolcodein one
localemaybeanextendedcharactersetaccentedcharacterin another.

Table1.4 listsall thespecialclassesavailable.

Youcanusethesespecialclassesinsideothercharacterclasses,like this:9 V�, 9 _Z� �$' ���0_ ;�; , whichmatchesany alphabeticcharacter, aswell aszeroor one.
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9 _W� �$' � �+_ ; alphabeticcharacters9 _W� � ��� � _ ; alphanumericcharacters9 _W��� � ���Q_ ; 7-bit asciicharacter9 _ � ��� �#� _ ; unprintablecontrolcharacter9 _ 
 �	���$�k_ ; anumber(
9 V � Y ; or (�
 )9 _Z� � � ' �l_ ; printable(acombinationof � � ��� � and ' ��� � � )9 _ ����J ��� _ ; lowercaseletter9 _ '#� �/���k_ ; printable (a combinationof � � ��� � and ' ��� � � ,

andthespacecharacter)9 _ ' ��� � �k_ ; punctuation(not includingthespacecharacter)9 _b� ' � � � _ ; whitespacecharacter(space,tab,carriage-return,
newline, verticaltab,andform-feed)9 _m� '�'���� _ ; uppercaseletter9 _ J#����
 _ ; acomponentof aword ( � �	' ��� plus )9 _ 4 
 �����$�k_ ; ahex digit (

9 V � Y � � &�n � & ; )

Table1.4: SpecialCharacterClasses

1.6 Special Character s

Thebasicmatchingcharactershave now beencovered.What’s left is a few
specialcharactersyoucanuseto modify thematchesyou’ve comeupwith. For
example,if youwantto matchapatternwhenit appearsat theendof astring(or
theendof a line), youcanappend

B
to it.

A list of all thespecialcharactersis shown in table1.5

B
or (�o or ( ! Matchtheendof thestring@

or ( n Matchthebeginningof thestring
(	� Matchonly at awordboundary
(�p Don’t matchatawordboundaryF

Changethe behavior of the precedingmultiple
matchto matchthe minimumnumberof charac-
terspossible.

Table1.5: MatchModifiers

* D ��� 
 B matches����� � �	� 
 and� � � � ���/� � � ��� 
 , but not � ��� 
�� �#� 
 .
@X9gq � ; * D matchesany stringbeginningwith ag (upperor lowercase).
@ � ������� B matchesthestring � ������� andnothingelse.
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* D (	� �	� 
 * D matchesr � h1�s��� 
���� ��"�� � ��� and L � � h1�7�	�G��� 
 � ��� � , but nott �+h-�s�s����� � �	� 
 .

* D (�p �	� 
 * D matches[�� � & ����
 ��� ��� ��� 
 or [��
��� � ��� 
 ����" � � �u� ��� 
 , but
not � � � � �	� 
 �%� J#� .

Thebehavior of the
F

modifieris a little subtle.Usually, amultiplematchpattern
matchesasmany copiesof its patternaspossible.The

F
changesthisbehavior to

matchthefewest.For furtherdescriptionandexamplesof its use,seethe
referencesin Chapter3.
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DODS-Specific Examples

If youarewriting aconfigurationfile for a DODSserver, thefollowing examples
maybeof someassistance.

* D ( * 6^v#wx5 � � 5 � 
 & 5yw I�z 8�B matchesany stringthatendsin
* v�w

,
* � � , * � 
 & , or* w I�z . So 
 ����� * � � and I n�[�n * v�w wouldbematched,but not 
 ����� * � � * ��!

or 
 ���#� * v � .
* D ( * 6 r�I�z 5 � 
 & 8�6 * o 5 * ��! 8�D�B � 
 & matchesany stringof theform 
 ���#� * r�I�z or


 ����� * � 
 & , thatmayor maynothave a
* o or

* ��! appendedto it.
@ 
���
 � ��
 ���#� (�{ * D matchesany file nameat all in the 
���
 � ��
 ���#� directory.
@ 
���
 � ��
 ���#� (�{ * D ( * 6^v#wk5 � � 8
6 * o 5 * ��! 8�D�B matchesany file in the 
���
 � ��
 ���#�

directory, of theform 
 ����� * v#w or 
 ����� * � � , andthatmayor maynothave* o or
* ��! appendedto it.
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3
Backref erences, Extensions, and

What-Have-You
Theregularexpressionsyntaxcontainsmethodsfor referringto earliermatchesin
astring,embeddingcommentsin anexpression,andextendingthesemanticsto
includewhatever youplease.Thesetopicsarenotcoveredhere,however.

If you’ve gottenthis far, youunderstandenoughto readtherealdocumentation.If
youwantto know aboutregularexpressionarcana,thereareamultitudeof places
youcanlook. My favoritesaretheProgrammingPerl bookby Larry Wall
(O’Reilly, 2000),or thebookMasteringRegular Expressionsby Jeffrey Friedl
(O’Reilly, 1997).

Enjoy.


