Perl Regular Expressions,
Matching and Substitutions

The HTML notes have |ots more details,
examples and exercises (with solutions)
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Text Processing

* Pattern Matching.
— Text Processing
— Useful when dealing with HTML
— Useful when dealing lots of things!
» Powerful language used to express patterns:
— regular expressions.
—rootsin CStheory...
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Things Perl Can Do Easily

(once you know how to use regular expressions)
 Find out if a string contains some specific
pattern.
» Parseastring

— extract components from a string according to
some syntactical rules.

» Replace parts of a string with other strings.
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Regular Expressions
* Cryptic language, but possible to master!
* You can do lots even if you only know the basics.

* Anexample:

($proto, $host, $uri) = /([ 1+ \INI([MNTTH)NI(.*) 5
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Perl Match Operator

» Tellswhether a pattern is matched by a
string.
— returns boolean value (indicating true or falsein
the Perl way).

» The patternisaregular expression
» Thestringisusualy in$_
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Match Operator Example

/ f oo/

« Will betrueif "foo" isasubstring of $_
—"foodisgreat" "blahfoo"

» Will befaseisthereisno"foo" in$_
—"nothing here"  "blah fo 0"
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foofinder.pl

# read one line at a time into $_

while (<>) {
# see if the string in $_ contains "foo"
if (/fool) {
# the string matches "foo", so print it
print;
}
}
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Defining Patterns

» Most characters match themselves (once).
—'d matchesan'a, ...

* A sequence of characters matchesitself (once).
— 'foo' matches 'fod, ...

* "' matches any single character!

— period. dot.
.isawildcard
[f.1 matches any string containing an f

followed by any other character.
matches "hi there foo", but not "def"

/a. b/ matches any string containing an
'a followed by any single character,
followed by a'b'

matches "123axbdef" or "a3b"
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What if we want to match . ?
» Throw in adash (called "escaping").

[\ matches any string that contains an
'f' followed by a period.

will match "d. e. r. f. ", but not "fred"
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Character Class

» Sometimes we want to be able to match any
character in a set of characters.
» Put alist of the charactersin your set inside
square brackets:
—[ abc] matches any single character that is an
'a,'b'or 'c.
—[ abcdef ghi j kl mopqr st uvwxyz]
matches any lowercase alphabetic char.
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Examples

/[aeiou]/ matchesany string that
contains a lowercase vowel.

/a[ bc]/ matches any string that
contains an 'a followed by either a'b' or 'c'.

/{aA][I L]/ anystringwith"a" in upper
or lower case (any combination).
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Negated Character Class

» Make the first character in the square
brackets M. Now it means "any character
not in this set.

e [ Mabc] any character except 'a, 'b' or 'c'.

e [Maei ou] any character other than a
lowercase vowel.
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Examples

/[~a]/ matchesany string that contains a
letter other than 'a’. Won't match "aaa"

[ a[ “bc]/ matches any string that
contains an 'a followed by something other
thana'b' or 'c'.

will match "dave", not "abac"

EIW - Perl Regular Expressions 14

Character Class Shortcuts

* Youcandothis:[a-z] or[0-9] or[ a-
zA-z] oreven| a-cf-k0-5B-K]

* Perl has some shortcuts for commonly used
character classes.
\ d isashortcut for [ 0- 9] (any digit).
\ Disashortcut for [ *0- 9]
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More Shortcuts

\ s isashortcut for any whitespace[ \r\n\t\f]

\ Sisashortcut for anything except whitespace.

\ wisashortcut for [ a- zA- Z0- 9_]

\ Wisashortcut for [ *a- zA- Z0- 9_]
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Exercises

any string that containsan "a" or "b"
followed by any 2 characters followed by an
"a' or a"b". The strings "axxb", "alfa" and
"blka" match, and "ab" does not.

any string that contains a 5 digit integer.
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« +and ?

These characters do not match themselves.

These modify whatever precedes them in
the regular expression.

* means "0 or more of the previous thing"
+ means "1 or more of the previous thing"
?means "0 or 1 of the previous thing".
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* Examples

/ abc*/ matches any string that contains an
'a followed by a'b' followed by 0 or more

c's
matches "hi ab" or "foo blabccceece xy"

/ <. *>/ matches anything inside angle
brackets, like "<HEAD>" or "<P>".
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Trick Question

» Give me astring that will NOT match this:

[ X*]
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+ Examples

[a+[ 01]/  matchesany string that

contains one or more 'as followed by either
0 or "1’

/ ab+c/ an'a followed by one or more'b's
followed by ac.
matches "abbbbc" or "abc", but not "ac"
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? Example

[ Al 0- 9] ?B/ matches any string that
contains an 'A' followed by a'B' with
possibly asingle digit between.

matches "AOB" or "AB", not "A123B"
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Grouping with Parentheses

* You can put part of aregular expression
inside parentheses

» * +and ?will operate on everything inside
the parentheses.
/(a[0-9])+/
Matches "Hello ala3", but not "aaa 0 abc"
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Important Matching Property

» Whenever Perl sees ™' or '+' it will match as
much asit can!

 This becomes an issue later when we use
regular expressions with the substitute
operator.
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Examples

/a(bc)*d/ matches"ad" or "abcbed blah”,
but not "abdcbd".

/[ ([W\] i ndows ?XP)+/ matches
"windowsXP" or "l Love Windows XP" or
"windowsxpwindowsxp", but not
"Windows 98"
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Exercises

» Match any Perl scalar variable name.

* An HTML Anchor Tag
<A HREF=bl ah>
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Grouping and Memory

* Perl can remember the part of a string that
matches agroup in aregular expression (a
group something in parentheses).

» We can find out what part matched a group.
» We can use this part again in the regular

expression.
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Extracting parts that match

($first,$second) =/ (\wr)\s+(\w+)/;

» $first will beset to whatever part of $_
matches the first word (group in the regular
expression).

e If $_is"Hello Dave", $f i r st would get
"Hello" and $second would get "Dave".
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What does this do?

($proto, $host, $uri) =
R R YAVACRAVA RO AVAGRS Y
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Referencing Matches

* We can reference the memorized chunks of the
string that matched a group.

\ 1 means "whatever part of the string matched the
first group".

\ 2 means the second group, ...

We can reuse these inside regular expressions!
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Example

/([ abc])x\ 1/ matches any string that
contains "axa" or "bxb" or "cxc".

[ (\wA+) . *\ 1/ matches any string that
contains a substring of aphanumeric
characters that is repeated.

matches "Dave is average”.
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Exercises

» Any word (no whitespace) that contains a
double letter, like "book" or "cookie".

» Any string that contains an HTML tag and
it's corresponding end tag. Should match
"<H2>Hello</H2>", but not "<P>foo</li>"
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Alternation

» The'|' character means "or" inside a regular
expression.

/ EIl W CompOr g| WebSys/

matches any string that contains either "EIW"
or "CompOrg" or "WebSys'
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Anchors

» Some times you want to match something
only if it isfound at the beginning or end of
astring.

» '"N'means "beginning of string" if it'sthe
first character in aregular expression.

« '$ means"end of astring” if it's the last
character in aregular expression.
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Anchor Examples

/M A-Z] !/ matchesany string that begins
with a capital letter.

[N/ w+) . *\ 1%/ matches any string that

begins and ends with the same word.
matches "hi blah hi", not "hi blah".
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Substitutions

» Thereis another Perl operator that uses
regular expressions.

— alows you to replace any part of a string that
matches a regular expression with something
else.

* "replace al H2 tags with H3 tags'
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Simple Example

s/ Dave/ Joe/ ;

replaces the first occurrence of "Dave" with
"Joe" (in$).
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General form of the substitution
operator
s/ regexp/ newt ext/ nodi fiers;

regexp isaregular expression.
newt ext isatext string.

nodi f i er s can change how this doesit's job.
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Substituting

» Whatever part of $_ is matched by the
regular expression is removed and replaced
with the new text (only one replacement is
made).

$_="Cooki es are good";
s/ Cooki es/ Pi zzal ;
# now $_ is "Pizza is good"
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Modifiers

* 'g' means "global". Make as many
substitutions as possible. Without 'g' only
the first match is replaced.

* 'i' means "case insensitive". The matching
does not care about the case of alphabetic
characters. ('a matches'A").
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Example

$ ="MT is a great place to clean
your mt, but you need to wear
mttens or you will be commtted";

s/IMT/RPI/gi;

# now $_ is "RPl is a great place
to clean your RPlI, but you need to
wear RPItens or you will be
conRPI t ed"
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Exercise

Write a Perl program that removes all
HTML tags (anything that looks like an
HTML tag - you don't need to check each
tag name) from afile and prints out the
resulting file.
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One Solution
while (<>) {

s/ <[~>]*>/ ] g;
print;
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Using your own variables

» The =~ operator tells perl to use your scalar
variableinstead of $ :

if ($fo0 = /TR TD>/) {
$f 00 =~ s/ (T[RD])/\1 BGCOLOR=RED g;
}
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Thereis more...

* Check the HTML lecture notes for even
more regular expression fun (we have not
covered everything).
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