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The re module was added in Python 1.5, and provides Perl-style regular expression patterns. Earlier versions of Python
came with the regex module, which provided Emacs-style patterns. The regex module was removed completely in
Python 2.5.
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Some of the special sequences beginning with '\ ' represent predefined sets of characters that are often useful, such as
the set of digits, the set of letters, or the set of anything thatisn’ t whitespace. The following predefined special sequences

are a subset of those available. The equivalent classes are for byte string patterns. For a complete list of sequences and
expanded class definitions for Unicode string patterns, see the last part of Regular Expression Syntax.
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The final metacharacter in this section is .. It matches anything except a newline character, and there’ s an alternate
mode (re . DOTALL) where it will match even a newline. ' . ' is often used where you want to match ‘“any character” .

22 585

AEMS DL A i A7 4R A2 1R IR AT DAY 25— (3, 30 AR5 eh a5 iR R Ble A T RERY . (HI2
UL IR MRS ME— NN R, IBA BT A KK 55— D IIRERAR AT AL E 1 L 2t
R AL AT — RE KL

The first metacharacter for repeating things that we’ 1l look atis *. * doesn’ t match the literal character *; instead, it
specifies that the previous character can be matched zero or more times, instead of exactly once.

For example, ca*t will match ct (0 a characters), cat (1 a), caaat (3 a characters), and so forth. The RE engine
has various internal limitations stemming from the size of C’ s int type that will prevent it from matching over 2 billion
a characters; you probably don’ t have enough memory to construct a string that large, so you shouldn’ t run into that
limit.
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A step-by-step example will make this more obvious. Let’ s consider the expression a [lbcd] *b. This matches the letter

"a', zero or more letters from the class [bcd], and finally ends with a 'b'. Now imagine matching this RE against
the string abcbd.



FIB | AL Rz

1 a IENTH a PURL

2 abcbd | GIEERFTEELHILAD [bed] * , HE|FRFHREER.

3 P Sl VUL b, (H@E M BN TP RS, T PAVCEC R0 .
4 abcb | MIE—K, [bcd]l* DILR—NF4F.

5 %K FRRERAICH b, HRESHi0 S 2 )G — AT 'd' .

6 abc HRELE, BrPA [bed] * HPLHEC be

6 abcb | AWK b . XRYHIMEN T2 ', LB T .

The end of the RE has now been reached, and it has matched abcb. This demonstrates how the matching engine goes
as far as it can at first, and if no match is found it will then progressively back up and retry the rest of the RE again and
again. It will back up until it has tried zero matches for [bcd] *, and if that subsequently fails, the engine will conclude
that the string doesn’ t match the RE at all.

Another repeating metacharacter is +, which matches one or more times. Pay careful attention to the difference between
* and +; * matches zero or more times, so whatever’ s being repeated may not be present at all, while + requires at least
one occurrence. To use a similar example, ca+t will match cat (1 a), caaat (3a’ s), butwon’ t match ct.

There are two more repeating qualifiers. The question mark character, 2, matches either once or zero times; you can think
of it as marking something as being optional. For example, home - ?brew matches either homebrew or home-brew.

The most complicated repeated qualifier is {m, n}, where m and » are decimal integers. This qualifier means there must
be at least m repetitions, and at most n. For example, a/{1, 3 }b will match a/b, a//b,and a///b. It won’ t match
ab, which has no slashes, or a/// /b, which has four.

You can omit either m or n; in that case, a reasonable value is assumed for the missing value. Omitting m is interpreted
as a lower limit of 0, while omitting # results in an upper bound of infinity —actually, the upper bound is the 2-billion
limit mentioned earlier, but that might as well be infinity.
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>>> import re

>>> p = re.compile('ab*")

>>> p

<_sre.SRE_Pattern object at 0Ox...>

re.compile () %2 AN flags ZHL, MT R NSRRI GENITEIRZE M . FATRI R 48l IR
WE, HIEAR BT

>>> p = re.compile('ab*', re.IGNORECASE)
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match () and search () return None if no match can be found. If they’ re successful, a match object instance is
returned, containing information about the match: where it starts and ends, the substring it matched, and more.

You can learn about this by interactively experimenting with the re module. If you have Tkinter available, you may also
want to look at Tools/scripts/redemo.py, a demonstration program included with the Python distribution. It allows you
to enter REs and strings, and displays whether the RE matches or fails. redemo . py can be quite useful when trying to
debug a complicated RE. Phil Schwartz’ s Kodos is also an interactive tool for developing and testing RE patterns.


https://github.com/python/cpython/tree/2.7/Tools/scripts/redemo.py
http://kodos.sourceforge.net/
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Python 2.2.2 (#1, Feb 10 2003, 12:57:01)
>>> import re

>>> p = re.compile('[a-z]+")

>>> p #doctest: +ELLIPSIS
<_sre.SRE_Pattern object at 0Ox...>

Now, you can try matching various strings against the RE [a-z]+. An empty string shouldn’ t match at all, since +
means ‘one or more repetitions’ . match () should return None in this case, which will cause the interpreter to print
no output. You can explicitly print the result of match () to make this clear.

>>> p.match("")
>>> print p.match("")
None

Now, let’ s try it on a string that it should match, such as tempo. In this case, mat ch () will return a match object, so
you should store the result in a variable for later use.

>>> m = p.match('tempo")
>>> m
<_sre.SRE_Match object at 0x...>

Now you can query the match object for information about the matching string. match object instances also have several
methods and attributes; the most important ones are:

HiE/ B | BB

group () 3B [ TF DU DC I ) 45

start () 1B [u] D FC T e

end () R [B] PE L A 45 R A

span () 1R A1 VTR (start, end) 3751 T2

XTI R P S TH R BT 5 3

>>> m.group ()

'tempo'

>>> m.start (), m.end()
(0, 5)

>>> m.span ()

(0, 5)

group () returns the substring that was matched by the RE. start () and end () return the starting and ending index
of the match. span () returns both start and end indexes in a single tuple. Since the match () method only checks
if the RE matches at the start of a string, start () will always be zero. However, the search () method of patterns
scans through the string, so the match may not start at zero in that case.

>>> print p.match('::: message')
None
>>> m = p.search('::: message'); print m

<_sre.SRE_Match object at Ox...>
>>> m.group ()

'message’

>>> m.span ()

(4, 11)

TESEERAE P, Bl ILAORESUR RS B il LI 4, RIGRA BTN None., XiEHAEKK:




p = re.compile( ... )
m p.match( 'string goes here' )
if m:

print 'Match found: ', m.group ()
else:
print 'No match'

Two pattern methods return all of the matches for a pattern. findall () returns a list of matching strings:

>>> p = re.compile ('\d+")
>>> p.findall ('12 drummers drumming, 11 pipers piping, 10 lords a-leaping')
[*12', '11', '10']

findall () has to create the entire list before it can be returned as the result. The finditer () method returns a
sequence of match object instances as an iterator.'

>>> iterator = p.finditer('1l2 drummers drumming, 11 ... 10 ...")
>>> iterator
<callable-iterator object at 0x...>
>>> for match in iterator:
print match.span()

3.4 {RIRLE 5B

You don’ t have to create a pattern object and call its methods; the re module also provides top-level functions called
match (), search (), findall (), sub (), and so forth. These functions take the same arguments as the corre-
sponding pattern method, with the RE string added as the first argument, and still return either None or a match object
instance.

>>> print re.match(r'From\s+', 'Fromage amk')

None

>>> re.match(r'From\s+', 'From amk Thu May 14 19:12:10 1998")
<_sre.SRE_Match object at O0x...>

Under the hood, these functions simply create a pattern object for you and call the appropriate method on it. They also
store the compiled object in a cache, so future calls using the same RE are faster.

Should you use these module-level functions, or should you get the pattern and call its methods yourself? That choice
depends on how frequently the RE will be used, and on your personal coding style. If the RE is being used at only
one point in the code, then the module functions are probably more convenient. If a program contains a lot of regular
expressions, or re-uses the same ones in several locations, then it might be worthwhile to collect all the definitions in one
place, in a section of code that compiles all the REs ahead of time. To take an example from the standard library, here’
s an extract from the deprecated xm11ib module:

ref = re.compile( ... )
entityref = re.compile( ... )
charref = re.compile( ... )
starttagopen = re.compile( ... )

! Introduced in Python 2.2.2.




I generally prefer to work with the compiled object, even for one-time uses, but few people will be as much of a purist
about this as I am.

3.5 HwiFhRE

IR G FUIFARE BOE WA TAE . FREHE re B2 R, KAFRU IGNORECASE fl—
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& ax

DOTALL, S Make . match any character, including newlines
IGNORECASE, I | Do case-insensitive matches

LOCALE, L Do a locale-aware match

MULTILINE, M Multi-line matching, affecting ~ and $

VERBOSE, X e PEARP IR, PTDATE I, % 2 PR
UNICODE, U Makes several escapes like \w, \b, \ s and \ d dependent on the Unicode character database.

I

IGNORECASE
Perform case-insensitive matching; character class and literal strings will match letters by ignoring case. For ex-
ample, [A-Z] will match lowercase letters, too, and Spam will match Spam, spam, or spAM. This lowercasing
doesn’ t take the current locale into account; it will if you also set the LOCALE flag.

L

LOCALE
Make \w, \W, \b, and \B, dependent on the current locale.
Locales are a feature of the C library intended to help in writing programs that take account of language differences.
For example, if you’ re processing French text, you’ d want to be able to write \w+ to match words, but \w only
matches the character class [A-Za-z];itwon’ tmatch 'é"' or '¢'. If your system is configured properly and
a French locale is selected, certain C functions will tell the program that 'é& "' should also be considered a letter.
Setting the LOCALE flag when compiling a regular expression will cause the resulting compiled object to use these
C functions for \w; this is slower, but also enables \w+ to match French words as you’ d expect.
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UNICODE
Make \w, \W, \b, \B, \d, \D, \'s and \ S dependent on the Unicode character properties database.
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charref = re.compile(r"""
&[#] # Start of a numeric entity reference
(
0[0-7]1+ # Octal form
| [0-91+ # Decimal form
| x[0-9a-fA-F]+ # Hexadecimal form

)

; # Trailing semicolon
"Twr o re.VERBOSE)

URBA PRI, IR B

charref = re.compile ("&# (0[0-7]+"
"‘ |:O_9J+"
"|x[0-9a-fA-F]+);")
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| Alternation, or the “or” operator. If A and B are regular expressions, A | B will match any string that matches either
A or B. | has very low precedence in order to make it work reasonably when you’ re alternating multi-character
strings. Crow | Servo will match either Crow or Servo,notCro,a 'w' oran 'S"', and ervo.
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>>> print re.search('”From', 'From Here to Eternity')
<_sre.SRE_Match object at Ox...>

>>> print re.search('”From', 'Reciting From Memory"')
None

$ WLIATHIARRE, ESCHTFAHRIERE, s TR TR LA B,



>>> print re.search('}$', ' ")
<_sre.SRE_Match object at Ox...>

>>> print re.search('}s', ' ")
None

>>> print re.search('}$', ' \n')
<_sre.SRE_Match object at Ox...>
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>>> p = re.compile(r'\bclass\b'")

>>> print p.search('no class at all')
<_sre.SRE_Match object at Ox...>

>>> print p.search('the declassified algorithm')
None

>>> print p.search('one subclass is')

None

FERX AR SIR;, ARBZICAE AR AL, B, X2 Python 1547 H3 3O HIE WA (¥ 41
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>>> p = re.compile('\bclass\b'")

>>> print p.search('no class at all')
None

>>> print p.search('\b' + 'class' + '"\b')
<_sre.SRE_Match object at 0Ox...>

HR, FE— P, EAWTE A AL, \b B TAT, LAMES Python [ P AF AR SC T RS -
\B 7 —IEEWE, X5 \b M, S E LA A VLA .

4.2 4y

Frequently you need to obtain more information than just whether the RE matched or not. Regular expressions are often
used to dissect strings by writing a RE divided into several subgroups which match different components of interest. For
example, an RFC-822 header line is divided into a header name and a value, separated by a ' : ', like this:

From: author@example.com

User—-Agent: Thunderbird 1.5.0.9 (X11/20061227)
MIME-Version: 1.0

To: editor@example.com
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>>> p = re.compile (' (ab)*")

>>> print p.match ('ababababab') .span ()

(0, 10)

Groups indicated with ' (', ') ' also capture the starting and ending index of the text that they match; this can be

retrieved by passing an argument to group (), start (), end (), and span (). Groups are numbered starting with
0. Group 0 is always present; it’ s the whole RE, so match object methods all have group 0 as their default argument.
Later we’ 1l see how to express groups that don’ t capture the span of text that they match.

>>> p = re.compile('(a)b")
>>> m = p.match('ab'")

>>> m.group ()

lab'

>>> m.group (0)

'ab'

THANZEE S, N LRSS ARPMRE; ZiEHR T, RFTRNERHNAEE ST,

>>> p = re.compile (' (a(b)c)d")
>>> m = p.match('abcd")

>>> m.group (0)

'abed!'

>>> m.group (1)

'abc!

>>> m.group (2)

"

group () can be passed multiple group numbers at a time, in which case it will return a tuple containing the corresponding
values for those groups.

>>> m.group(2,1,2)
(Vb', Vabc', Vb')

The groups () method returns a tuple containing the strings for all the subgroups, from 1 up to however many there
are.

>>> m.groups ()
('abc', vbv)

RS 105 | FCVRUR AR E AR A 5 T 4 24 i 7 AR SE R A 2. BN, 2R n] DAYE 24 i
(EEAREVAL L RBROINZAS, WNL KR, MWK, 35IC4E, Python [ 7 4F ef SR A SORHT IS HR AL
FARVHEF AP P S AR AF, PILIE N R g LA S 51 I 55 0 Y SRR P A

B, PATR IR A A5 55 AR

>>> p = re.compile (r'\b (\w+)\s+\1\b")
>>> p.search('Paris in the the spring') .group ()
'the the'
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4.3 EHFRTIG2E
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Perl 5 added several additional features to standard regular expressions, and the Python re module supports most of them.
It would have been difficult to choose new single-keystroke metacharacters or new special sequences beginning with \
to represent the new features without making Perl’ s regular expressions confusingly different from standard REs. If
you chose & as a new metacharacter, for example, old expressions would be assuming that & was a regular character and
wouldn’ t have escaped it by writing \ & or [&].

Perl JT % N UEFEAROLTT SR MM (2. . ) AN L. 9 amn 2 R— AR, oy 2 30
fHAVTE R, FreAX IR G AALRFRA TS RIRTE 2 2 G RRIETE M A 29 4, A
(?=foo) B— AR (—MERBETHE) Ml (2:foo) RHBARM (& 7HRiAX foo MIRRIIRYL).

Python adds an extension syntax to Perl’ s extension syntax. If the first character after the question mark is a P, you know
that it’ s an extension that’ s specific to Python. Currently there are two such extensions: (?P<name>. ..) defines
a named group, and (?P=name) is a backreference to a named group. If future versions of Perl 5 add similar features
using a different syntax, the re module will be changed to support the new syntax, while preserving the Python-specific
syntax for compatibility’ s sake.

Now that we’ ve looked at the general extension syntax, we can return to the features that simplify working with groups
in complex REs. Since groups are numbered from left to right and a complex expression may use many groups, it can
become difficult to keep track of the correct numbering. Modifying such a complex RE is annoying, too: insert a new
group near the beginning and you change the numbers of everything that follows it.

Sometimes you’ 1l want to use a group to collect a part of a regular expression, but aren’ t interested in retrieving the

group’ s contents. You can make this fact explicit by using a non-capturing group: (?:...), where you can replace
the . . . with any other regular expression.
>>> m = re.match (" ([abc])+", "abc™)

>>> m.groups ()

('c'y,)

>>> m = re.match (" (?:[abc])+", "abc™)
>>> m.groups ()

()

B TARTCHER R ALCE N A S5h , JEMBRALAT N S RALSE AR IR AT DAYE BLTRE (T AR 7S, R
SOCFRAEET, W r, RIGETHRAIA BRI . (2:...) EEREEBIRRHER A
R A T AT 37 200 T R S S O i e )y K (RIS A2 2 o) 1 R i
P PRI — R

WHEERREEMAA: AREEEFT e, me T AB LSRG 4.

The syntax for a named group is one of the Python-specific extensions: (?P<name>. . .). nameis, obviously, the name
of the group. Named groups also behave exactly like capturing groups, and additionally associate a name with a group.
The match object methods that deal with capturing groups all accept either integers that refer to the group by number or
strings that contain the desired group’ s name. Named groups are still given numbers, so you can retrieve information
about a group in two ways:

>>> p = re.compile(r' (?P<word>\b\w+\b) ")

>>> m = p.search( '(((( Lots of punctuation )))"' )
>>> m.group ('word")

'Lots'

>>> m.group (1)

'Lots'
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AARA N, FVENMARFRENEZICENLAR, TALICERT . XEHKH imaplib FHE7RIIE
g

InternalDate = re.compile (r'INTERNALDATE "'

r' (?P<day>[ 123][0-9])—-(?P<mon>[A-Z] [a-z] [a-z]) "

r' (?P<year>[0-9][0-9][0-9][0-9])"

r' (?P<hour>[0-9][0-9]) : (?P<min>[0-9][0-9]) : (?P<sec>[0-9]1[0-9])"
r' (?P<zonen>[-+]) (?P<zoneh>[0-9][0-9]) (?P<zonem>[0-9] [0-9]) "'
R

K& m.group ('zonem') BARERGHL, MAMICHERKRE 9 4.

FZk AR E g HEE, B oo\, BN ES . ARG AR AL AT . X 2R
—~ Python ¥ Jf%: (?P=name) F/RNTEYSHI S FRVCEC 4 A name AR NZ . H T A FACF R IE W 2Rk =L,
\b (\w+) \s+\1\b tHA[PAEH \b (?P<word>\w+) \ s+ (?P=word) \b:

>>> p = re.compile (r'\b (?P<word>\w+) \s+ (?P=word) \b")
>>> p.search('Paris in the the spring') .group ()
'the the'

4.4 EiwiE

BRI E AW . B EE PAE A AR AL, A R

(?=) IEMEEE. GRGEHIEMRIRX, & ... FR, EAR0E BRIV, WS, 750,
Hg, —H2ERlTEEmREN, IEERNEIERASFE BRI STETEWT & TR 2=
il

(2t-) U ETEEE . X SBUEBTEALG AR S R AAE TR R A BT ACE R IUEE, WS

HEAR L8, LERATER B2 AT O %5 18— AN BRI OR DU SR R AR A BEAR B AN
%, M. rWhe BN, fEnews.rc 1, news REALIK, rc IMHHMY RS

5 L DC A2 e g L
KA1

Notice that the . needs to be treated specially because it’ s a metacharacter; I’ ve put it inside a character class. Also
notice the trailing $; this is added to ensure that all the rest of the string must be included in the extension. This regular
expression matches foo.bar and autoexec.bat and sendmail.cf and printers.conf.

PUAE, F B AT e S R WARARAETEC Y R4 A2 bat BISCHFEHE 2T — SRR 2:

K1 0b]rs B RS EE A ZR Y B A DA FRFAE b RHERR bat. X 2HIRN,
A foo.bar APLHL,

LI (bl [ral L [hE]) S

REZRIE AT ZR DAUT —FiE SLTCECRAB AN — Ao Bh), R R EL: ¥ RS DA
b BIAFHA a; HELE AT E t. XX foo.bar 4 autoexec.bat, HEFRE=A
FRWYRA, AR AW FRY BAW U4, Bl sendmail.cf. B 7RISR, FRAT
SRR A

1.1 ([%p].2.2].["al?.2]..2[*t]12) ¢S

TR =R, 258 T ARIEE AN FE R nTE R, PAMEARFICEC Y R A T = 4F, Hll sendmail.
cf,

BABAERRIER AR, XA E XA AR . SERRER 2, 2R AR A AR A I HARAE LR bat H
exe HEER AT R, B AZAEARFAAT RIS IR AR AL -
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ST 1R e P X L A

*anwms 1% A ET A EER S REFRER bat HERVLHED, 2 AR R bats
UL 4ﬁﬁﬁ%m RRER) $ RUATFER, AR RIS sample . batch IXFERY R H DA bat FF3LASC
PRREME AL . [~. ] * BER 2 S0 i 2 i, BEEUE R
} /)

Eﬁ@%%%%*Aiﬁﬁﬁﬁ»Aﬁfﬁé¢ﬁMb¢ﬁ%ﬁ PAT AR DA bat i exe:
Kl.]1(?lbatS|exes) [*.]*$

5 &2 F e

?E%ﬁm AT RIS TR PITE R, ENESEE WA T AR M e 7/, R
TR WIS

AL/ B | BRY
split () | FFPRFERR A — IR, eIk W DS RC R A (7 5 ok 2y
sub () FENEWIERCH B A4, I AR AT B el

subn () Does the same thing as sub (), but returns the new string and the number of replacements

5.1 FEIFFFER

The split () method of a pattern splits a string apart wherever the RE matches, returning a list of the pieces. It’ s similar
to the split () method of strings but provides much more generality in the delimiters that you can split by; split ()
only supports splitting by whitespace or by a fixed string. As you’ d expect, there’ s a module-level re.split ()
function, too.

.split (string[, maxsplit:O] )
S IE MR VE R F 4 & o QSRAEIEN sG55, BT N AR 45 2R 1R
— ARl AR maxsplit 3%, Wi Z AT maxsplit WAy

VRATPAE 1 1% 32 maxsplit BEA R 7> FIH RO . 24 maxsplit R0, KR U047 maxsplit WIrsy, I H5AF
AR AR R N P R B iR G — e R ] FERA TG, o RaAF A AR R A 51

>>> p = re.compile (r'"\W+")

>>> p.split ('This is a test, short and sweet, of split().")

["This', 'is', 'a', 'test', 'short', 'and', 'sweet', 'of', 'split', '']
>>> p.split ('This is a test, short and sweet, of split().', 3)

['"This', 'is', 'a', 'test, short and sweet, of split()."']

A RSO 3 AT Z R SCASEOGEE , 1 HAA 75 ZRE A=A 4o IRAE R RS =, e
I EARREAE PRk ] o EERE LA R

>>> p = re.compile (r'\W+")

>>> p2 = re.compile(r' (\W+)")

>>> p.split ('This... is a test.'")

["This', 'is', 'a', 'test', '']

>>> p2.split ('This... is a test.')

['ThiS', L |’ 'iS', 1 v, laV, 1 l, 'test', l.l, ll]

BRI PREL re . split O ININEIENAVEAH SR (BAEHAI T AR .
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>>> re.split ('[\W]+', 'Words, words, words.")
['Words', 'words', 'words', '']

>>> re.split (' ([\W]+)"', 'Words, words, words.')
['Words', ', ', 'words', ', ', 'words', '.', '']
>>> re.split ('[\W]+', 'Words, words, words.',6 1)

['Words', 'words, words.']

5.2 BRER

Another common task is to find all the matches for a pattern, and replace them with a different string. The sub () method
takes a replacement value, which can be either a string or a function, and the string to be processed.

. sub (replacement, string[, count:O] )
R 13 T e replacement B string Wi W 1 B A0 i AR & IR SRAS ) A5 5 o AR AR AR B, W)
string Y RFEAAE

WS EL count J& BRI KA M BLREG  count WFUZARTREAL . BRIME 0 FORBRILITA .«

Here’ s a simple example of using the sub () method. It replaces colour names with the word colour:

>>> p = re.compile (' (blue|whitel|red)")

>>> p.sub('colour', 'blue socks and red shoes')

'colour socks and colour shoes'

>>> p.sub('colour', 'blue socks and red shoes', count=1)
'colour socks and red shoes'

The subn () method does the same work, but returns a 2-tuple containing the new string value and the number of
replacements that were performed:

>>> p = re.compile (' (bluelwhite|red)")

>>> p.subn('colour', 'blue socks and red shoes')
('"colour socks and colour shoes', 2)

>>> p.subn('colour', 'no colours at all'")

('"no colours at all', 0)

Empty matches are replaced only when they’ re not adjacent to a previous match.

>>> p = re.compile('x*")
>>> p.sub('-', 'abxd")
'—-a-b-d-'

If replacement is a string, any backslash escapes in it are processed. That is, \n is converted to a single newline character,
\ r is converted to a carriage return, and so forth. Unknown escapes such as \ j are left alone. Backreferences, such as
\ 6, are replaced with the substring matched by the corresponding group in the RE. This lets you incorporate portions of
the original text in the resulting replacement string.

XA T VAL section JFER—M {, ) FEEKITFHRFER, F4F section B subsection

>>> p = re.compile('section{ ( ["}]* ) }', re.VERBOSE)
>>> p.sub(r'subsection{\1}', 'section section ")
'subsection{First} subsection{second}'’

A —FEE I TEIE (2P<name>. . .) {EE LA AL \g<name> M 4 H name [ILLILHLAY
T, \g<number> (MRS . I \g<2> ST \2, [HLEH \g<2>0 2 KA EHFFH
FERBI . (\20 SHREMRREINEL 20 FOT1 T, TR RAHA 2 A, JEI TSR 101, ) LA FEebp %
S, B A = RS R el .
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>>> p = re.compile('section{ (?P<name> [*}]* ) }', re.VERBOSE)
>>> p.sub(r'subsection{\1}', 'section ")
'subsection{First}'

>>> p.sub (r'subsection{\g<l>}"', 'section ")
'subsection{First}'

>>> p.sub (r'subsection{\g<name>}"', 'section ")
'subsection{First}'

replacement W AT DIJE—ANEREL, EW DURARSEEETE 2450 . A12R replacement j&—A~0K4, WK pattern )RR
JRE S PR B R R A FERR R I, BRSNS LAY DElCXT 240, nl DA b (5 BT
Fr R AR R R R [

TELAT R Bl rfr, 48 o 20/ NI 7t

>>> def hexrepl (match) :
"Return the hex string for a decimal number"
value = int (match.group())
return hex (value)

>>> p = re.compile(r'\d+")
>>> p.sub (hexrepl, 'Call 65490 for printing, 49152 for user code.')
'Call 0xffd2 for printing, 0xc000 for user code.'

MERBERG re . sub () AN, BV —ADSHL . BT DM G A 4Rt PR 2
EIEMFRAARE, WA BSOS RN — SR R R A SUB AT, Bl
sub (" (?1)b+", "x", "bbbb BBBB") &[1 'x x',

6 Ilial=R

TEIRARS TR AR R @ — D5 R TR, (BEFERET5 T, eI T A AW, AR EiIfT
NI ARG IRAFIIA T . A0 — i AIBE BF -

6.1 ERAFFHBHZE

Sometimes using the re module is a mistake. If you’ re matching a fixed string, or a single character class, and you’ re
not using any re features such as the IGNORECASE flag, then the full power of regular expressions may not be required.
Strings have several methods for performing operations with fixed strings and they’ re usually much faster, because the
implementation is a single small C loop that’ s been optimized for the purpose, instead of the large, more generalized
regular expression engine.

One example might be replacing a single fixed string with another one; for example, you might replace word with deed.
re.sub () seems like the function to use for this, but consider the replace () method. Note that replace () will
also replace word inside words, turning swordfish into sdeedfish, but the naive RE word would have done that,
too. (To avoid performing the substitution on parts of words, the pattern would have to be \bword\b, in order to require
that word have a word boundary on either side. This takes the job beyond replace ()’ s abilities.)

Another common task is deleting every occurrence of a single character from a string or replacing it with another single
character. You might do this with something like re . sub ('\n', ' ', S),buttranslate () iscapable of doing
both tasks and will be faster than any regular expression operation can be.

AT 2, AERe ) re MOBZ BT, V55 o vl DASE JH SE bR SE 137 B A 7737 5 5 YA M bl i
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6.2 match() 0 search()

The match () function only checks if the RE matches at the beginning of the string while search () will scan forward
through the string for a match. It’ s important to keep this distinction in mind. Remember, match () will only report
a successful match which will start at O; if the match wouldn’ t start at zero, match () will not report it.

>>> print re.match('super', 'superstition') .span/()
(0, 5)

>>> print re.match('super', 'insuperable')

None

On the other hand, search () will scan forward through the string, reporting the first match it finds.

>>> print re.search('super', 'superstition') .span()
(0, 5)
>>> print re.search('super', 'insuperable') .span()
(2, 7)

AWAVREFRARLEM ] re .match (), RBELERBIIENEITEEM . * o IRHEE AR re . search ()
e IE A G B e IE WA T— 28047, DAINPR T 4R ICHC A R o HE i — A>3 mT AR S PERCHO 55—
EFAELATRAT 45 BN, DA Crow JFSRAIREULZI *Cr L. ZMATilo Pl e, Sk in T
fF, HAERE o mhlse 4 L.

W XA R, TERMBI AR, AR5 R DA 3 E 0 H AR i VSRS,
re.search () fUE.

6.3 RESERE

MEE NIRRT, SR ax 4, RARSIMEZIHFER AT REZ R, YR IE Al — Xt
FRoFREAT, Bilin HIML ARic i Bl AR S ), XA AR SRR R o .~ it I
P 5~ HTML Fric i) faf BB IR

>>> g = '<html><head><title>Title</title>"'
>>> len(s)

32

>>> print re.match('<.*>', s).span()

(0, 32)

>>> print re.match('<.*>', s).group()
<html><head><title>Title</title>

The RE matches the '<' in <html>, and the . * consumes the rest of the string. There’ s still more left in the RE,
though, and the > can’ t match at the end of the string, so the regular expression engine has to backtrack character by
character until it finds a match for the >. The final match extends from the '<' in <html>tothe '>"'in</title>,
which isn’ t what you want.

FEXAEOLT , MR SR AR IR ERT <2 - +2 . 22 B0 {m,n}? , PCECHRATEE S HYSCF. fE b
TREI T, RS < IEEEJE RIS >, e RN, G185 4F, B2 EER >
o XA T IERRI SR

>>> print re.match('<.*?>', s).group/()
<html>

(R, (M IR SRR U AT HTML 5 XML AR v o R HE A R A RS DS 00, {5 HTML Al XML
ARG LS BIR R A IR YRGS I 2GR BT AT RER S D, ARCRFIER R 2. ()
HTML 5 XML T as BRI T IERAT 55 - )
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6.4 {5 re.VERBOSE

FIHBMIE, AR REC e B R M FGAA0E A RE N Fonk, HEMPENRIER S . AATER
BRI IEN AT BE S ON SR 3 ST PRI TURAE G, UHME DA SEAT AR .

For such REs, specifying the re . VERBOSE flag when compiling the regular expression can be helpful, because it allows
you to format the regular expression more clearly.

re.VERBOSE AR JURPRCE . IEMFIE A1 R AT ISR 20 . X E £ 5 dog
| cat [T AKAEEN doglcat , H [a b] FRRFICEFESF 'a' o "b' 825k, BUAh, RE ] DAYE IE ]
HCERE R # TR RE T — AT . 45 =5 S el A, s ) A X g

pat = re.compile ("""
\s* Skip leading whitespace
(?P<header>[":1+) Header name
\s* Whitespace, and a colon

(?P<value>.*?) The header's value —-- *? used to
lose the following trailing whitespace

Trailing whitespace to end-of-line

H H H FH H

\s*$
"trw, re.VERBOSE)

X B A A

’pat = re.compile (r"\s* (?P<header>[":]+)\s*: (?P<value>.*?)\s*$")

7 RiR

MR AR AR T X SRR A By TURBMRENT? BEIAEANT RN D, SEE IRE 2
FIRAESLANIE Je? SRS, G A Ak et i

The most complete book on regular expressions is almost certainly Jeffrey Friedl” s Mastering Regular Expressions,
published by O’ Reilly. Unfortunately, it exclusively concentrates on Perl and Java’ s flavours of regular expressions,
and doesn’ t contain any Python material at all, so it won’ t be useful as a reference for programming in Python. (The
first edition covered Python’ s now-removed regex module, which won’ t help you much.) Consider checking it out
from your library.
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