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You can match the characters not listed within the class by complementing the set. This is indicated by includinga '~
as the first character of the class; ' ~ ' outside a character class will simply match the ' ~ ' character. For example, [ 5]
will match any character except '5"'.
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>>> import re

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

re.compile ('ab*")
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>>> 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.
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>>> import re

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

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

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; span=(0, 5), match='tempo'>
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>>> 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; span=(4, 11), match='message'>
>>> m.group ()

'message’

>>> m.span ()

(4, 11)
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p = re.compile( ... )
m = p.match( 'string goes here' )
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if m:

print ('Match found: ', m.group())
else:

print ('No match')

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

>>> p = re.compile(r'\d+")
>>> p.findall('12 drummers drumming, 11 pipers piping, 10 lords a-leaping')
[ri2', '11', '10']

EX NI FRE o §igh, RN RR AR A, RO ER L P2 T i Ee U7 e sk
Python {H RN IENFEEE,, 53 DeprecationWarning H 4774 SyntaxError. HE R AHT 7 E,
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iterator

>>> iterator = p.finditer('12 drummers drumming, 11 ... 10 ...")
>>> iterator
<callable_iterator object at 0x...>
>>> for match in iterator:
print (match.span())
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>>> 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; span=(0, 5), match='From '>
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charref = re.compile(r"""
&[#] # Start of a numeric entity reference
(
0[0-71+ # Octal form
| [0-9]+ # Decimal form
| x[0-9a-fA-F]+ # Hexadecimal form
)
; # Trailing semicolon
"tmw, re.VERBOSE)
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charref = re.compile ("&# (0[0-7]+"
ll‘ [079J+"
"|x[0-9a-fA-F]+);")
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>>> print (re.search('"From', 'From Here to Eternity'))
<_sre.SRE_Match object; span=(0, 4), match='From'>
>>> print (re.search('"From', 'Reciting From Memory'))
None
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>>> print (re.search('}$', ' "))
<_sre.SRE_Match object; span=(6, 7), match='}"'>
>>> print (re.search('}$', ' "))

None

>>> print (re.search('}$', ' \n"))
<_sre.SRE_Match object; span=(6, 7), match='}"'>
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>>> p = re.compile(r'\bclass\b'")

>>> print (p.search('no class at all'))
<_sre.SRE_Match object; span=(3, 8), match='class'>
>>> print (p.search('the declassified algorithm'))
None

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

None
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FAFH, A4 Python 206 \b F N IBKE, IRAVIENIA 2 BARR SR IEES . PAFRBI5 3012 /iy
IEMEARAN R, (HAm T I FAFER R "o

>>> p = re.compile('\bclass\b')

>>> print (p.search('no class at all'"))

None

>>> print (p.search('\b' + 'class' + '\b'))

<_sre.SRE_Match object; span=(0, 7), match='\x08class\x08"'>

HR, AE—FHREF, ZWE A AL, \b ZaBH AT, PAES Python iy FRFH ST ARE .
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PR

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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By ', ) SEFRRC. M) SREARRR I E SORE I BT A R RaA A S
TE—#, VRATPAGE R RERFE AL ZE, Bl =, +, 2 B {m,n}. HIH0, (ab) * KFICHAC ab PR DK
ZWHEHL .

>>> 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'

QAR I i 5 T A AU TR R P AT o R SO AKX AP 7 sUE R Bl —— (2 AR AR et
2 RBENHERITFAF RN 2R %4 1
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4.3 EHFRTIG2E

KO R IE AT A A2 40, BE VT DA RS BRA 7, U n] DAKT IE AR By 720 AR 7 . RS2 210
WEN R, RMERELAS . AW TIRE W] DATE B AR DX AN ) 8T, BT TERE F i A vEyE A T IE k0 e, A
HWRATEEE—T.

Perl 5 PAHSXIARIE IR W ZRIB P S KA S 44« X T IX S8 Ui6E, Perl & A B JoyE R8T ) g o T 7
FFECPA \ FL BB R F 51, 75 0 Perl 1 1E IR0 SARUEIE M2 Z I8 « B0, QnsabA 1% se « /B h—
WTCFAT, HERIEARHRR & 2 MEEFA, HFHASHS \& 5K [&].

Perl 7f & N RIEFfRI T R (2. . 0) /BN RIEE. FESEHMW 2 2 /MEEeR, Wh 2 %a
LT EEN), AR A G AT SR8, BIRAE 2 Z 5P Fon EE A2 4, JTPA
(?2=fo0) B—NHE (—PNIEMMPEEITEE) f (2:foo) BHEARN (HETFHEER foo MIERIRA).
Python SZFF—2£ Perl (&, XN T4 RIEYE T Perl ¥ RIEY . WERIEN S Z G —DNF45F R
P, BIZERHHK Python € JEATY RE.

MAERMNEE TR TP s, FRATT AR 2 A A0S 2% 1 ] s 2 A B D) RE

A RS EAE AR R IE MR — ARy, (HRX R A N A A BOGR . AR AT A B ARl 3R 4
KEAFERXAFI: (2.0 0), ARATARMEAT AR IE 2k 08 . ...

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

("c'y)

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

0)

B TARICIAR R AR A A S50, AEERALIAT S SR AL SE e AR )5 4] DAE BL U AT AR 7Y,
SOUPRFREE, W+, RIGHEERATHIA (RECRHR) . (21 .. ) TGS BENRRRA A,
PRI AR R DA i 8L A S i B A A 2 i 44 507 2K (A —FR000e , Sl ARAIE SR AL T 1R R A e
25t WIS — R

WHEERREE A AREE B F e, me T s 4 RG 4L

fir44 242 Python KR I &2 —: (2P<name>...) . name WINGZMMAFR. firds AT R 54k
e, HHEFAFREA R, AP VB 507 iR 2 4% 4 5 5 | AL B R el 5 Bir =
AL TR A AR A E MR, AR T DA i PR A 2 AL S

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

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

'Lots'

>>> m.group (1)

'Lots'

aAARA N, FVENARFRENAZICERN A, TAMCERT . X2KHE imaplib B EIIE
)

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]1[0-9][0-9])"

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

K m.group (' zonem') BAEAHFL, MALICHRERS 9 4.
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FRA RS HEE, Bl .\, FBRHNGS . 4G AR AR TR X2
—> Python #"J#&: (?P=name) F/RFE YT MR ICAL A name AN . HTERIFERIENFILA,
\b (\w+) \s+\1\b tHA[PAE N \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'

44 EilwiE

FAFTEEWE R AW . B B AR A e R, R R

(?=-) IR FTRETE . GSRESIIENZRAA, d ... FOR, EAETACEMIIITES, WS, SR,
B, —Hal T usmn, RS SR Sarit; BCHR I SAEAEWRT S T iRy 2=
i

(2t-) G ETEEE . X SRR BTEAEG AR S AT E T R A BT ACE RILEE, S

WHA—2 JERATEF I EA A . % ] B R VE RS SO 4 -4 R AR L Ay
B4, M. af. BN, £ news.rc W1, news B@HEALFR, rc @ XHHABY ES-

5 DG AR e g L
KLLT.78

VLR, - MBI, MW RCTAE, FTACAE TR RIS A, A B B
5 WSILIAB G 4% 10 BT JEAR TR AR A S T4 . B IE M5 R ERE foo . bar

autoexec.bat, sendmail.cf fl printers.conf,

MAE, H BT e — SR R SRR A AN bat IS B AN —S R iR 22

KL b]xs RIS — R IR BLE A BRI SB —AFAANE b R HERR bat . XZHIRM,
RS foo.bar APLHL,

o O I O IR o R R - I R IRl ol IO I

YRR I BER DA — B D VCECRAB AN — M T S8, B IMERL: ¥IRNE N FA
B b. BOANFERHA ar BEEZAFEFAR to XHZ foo.bar 4l autoexec.bat, HEFRE =4
TRV RS, T HAREZFAWADFEY AR %, Bl sendmail.cf. S T RIS, AT
PRI b

=W, ARSI FREE TR, LA AVFICE Y R T =AFFF, Bl sendmail.
cf,

BAIAEAARAE R I 2%, XA EME A SN BR A . SERRE R, SR M A R AR A9 HARAE R bat M
exe fERRAY T, AR AR AT B A 2 AR AL -

ST 1R e A X L P

L] (2bat$) [ 1*s TR AT ERE . ARFGANK bat JRAICHE, 2Bl 2R bat s
VLRE, R RN, ERER $ 20N, LABIR RIFR sample . batch XFEHY AL bat JF3LHYSC
PR . .1 B ASCEZ R 2 R, BEECA R

BAERE S HER A — A3 4 R TERT s R e, PURBRHRER A bat 5 exe:
*[.]1(2!bat$|exe$) [*.]1*$
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5 &2 F e

S, RAVULPIE PGS . WA PSR, (T
TEViES

Fix/ B | BK

split () | BRI 813, A E WV EC R AT (] s 6 R o
sub () FEHE WAL T 40, AR AR B T A
subn () 5 sub () MR, HIR B4R AR R 5L

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;
string 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] )
L N FRB T RR > F4F % . WERAEEN  E FREREES, WEATH AR 45 5151 2=
—BaraRml . AR maxsplit 4R, W Z AT maxsplit AF4) -

VRATPAE I A% 32 maxsplit FEA BRG] 7> FIR RO . 24 maxsplit R0, K2 U047 maxsplit WIrsy, HH5AF
AR AR TR R N P R i f— IR . FERAT/RBI, D RAF e IR BT 7551

>>> 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 SCAOGEE , 1 HAA 75 ZRE A=A 4o IRAE R RS =, e
IR R A R — Rk [l o HEBE AR

>>> 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.')

['Thisl, l-.. l, liS', ] ', laV, ] l, ltestll I.II ll]

BRI PREL re . split O INIEIENAVEAH— SR (BRI AR

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

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

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] )
iR [R13E T 4 replacement Fi e string i W [ B A0 i AR EE & BRI SR AS A5 5 o AR AR AR B, W)
string X RFEAE

AEBEL count J& BRI BRI KA M BLREG  count WFUZARGREAL . BRIME 0 FORBFILITA .«

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 (' (blue|white|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-'

UnR replacement j2— A5, WAL B AP AT A SORMELIE SCo thagliid i, \n BB Hon AN IATAT, \r 1
RN I AT, M. 1IN \& Z BRI SOR I . SR 51, Bl N6, By i W A 4l
VEFCH) 7478 o X BEARTT DATEAE B R4 74 £ v G U SCAS Y R 70 N2

XABIFILACER T section JFHR—DM {, ) FHERMTHH, I section Bl subsection

>>> p

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

WA —MIEER TSI HE (2P<name>. . .) 1BWEE XA . \g<name> ${# 1 £ A name (KL ICHH)
FERFH, \g<number> [ AMNAIAHS . B \g<2> T \2, HAEFEU \g<2>0 Z REFHFRF
FHABR . (\20 BB x4 20 S, AR 2 W51, EIRFETA 0. ) LTI BHE %
Ry, A T =M R T .

>>> 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 AT A2 —NeREL, B0 DUNARSRAEEE 2450 . AR replacement J&—A~pR%L, WA pattern BEEIR
A E I Z R 8. FERRRIR I, BREHR & 15— ANVEEC Y PEECXT RS 80, 0] DA it s BT aE
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JIr T R A s R R ]
FECAT /RGeSO VR A 7N il

>>> 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.'

BRG] re . sub (O BRERT, BN —DSEUEE . FERTDMEN RECTFAFERFR L ARG 2
SEENFREANRE, WIS RIS SR, SEAER AT P AR ASUB IRF, Bl
sub (" (?1)b+", "x", "bbbb BBBB") j&[1 'x x'.

6 W Ilial=R

TE MR TR LW AR R B2 — 5 R TR, (BFERET i, EAINAT A AR, AREiIeT
FI7 KGRI T o ATTRFHE HE — LR T AR B .

6.1 ERFBRAE

AW re BHUR— ARG WRARPCHCE E P AR BORN 74728, I HARBCA BT re ZhEE, BI4N
IGNORECASE fpiti, HBAIEMZFIAK &N EE AR ALTTHY o FAFH A LRI 7K 0] AGE ][5 52 54 £
PATEAE, EATEREIEL, HOySEBe—Mxditt B i mi e rg BBA/ N C IR, AR R, BE5E
MR G 2

— AT AT RR R 5 — A ELE AR R e A A, URAT DA deed B word o re.sub ()
BB T IR, HiE%)E replace () FE. HE replace () WaFHF I BT word , 1
swordfish ZF i, sdeedfish , {HEHAAYIEN word A XAEL. (b 7 G BRI 30 0 R AT R e, A
itdé)ﬁﬁ% \bword\b, PAEZR word FEALM—H#SA — A~ A, XS TAE#E T replace () HIfE
Vip

73— A WAL S5 2 A TAF S A B B A7 i A S D RE I R OB R 5 — 545 . ARATLAM re . sub ("\
n', ' ', 8) ZRMARVIREBIXFE, (AR translate () BEBSEMIX WIS, H HEAEATIE 24K
PR

A5 2, FERCI) re BEHRZ AT, 5% RS T5 T DA SE PR B 7] AR AT R 7 SR A bl

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

Ji—Jil, search () RFEIEIEIHTATH, M EHREIAE A ILECIT. -
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>>> print (re.search('super', 'superstition') .span())
(0, 5)
>>> print (re.search('super', 'insuperable') .span())
(2, 7)

AR BE RS re .match () , REEFERIOENFIEEM . * o JIEHIXFPERIFHH re.search ()
R BN RG iR IE WG T — 2804, DA SR ICRC A 2 . Hor a0 Afr ml DA 2 DERC A 2 —
AR 25 BT, DL Crow FESLAOBEUAAS 'C* TUR. AhBriLs| St e .
7, HAERT o w5 2t

W SRR, TR BRI AR AR R, SRE I DA 2 WA H A B VTR, {5
re.search () ¥,

6.3 RESERE

HEE - MIENWZGRAN, RAE ax h—FE, HBAMSMEIUZTHFAER T2 R, A fRsial Il — X %)
FRorRafs, Bilan HTML ARic 6 Bl R QAR S, XA dRse i bR . W2 .~ Bseas i, Tt
P 54~ HTML Fric iy ] B 1R

>>> s = '<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>

IEMPERS < A <html>' F . JEFETATH R . IR IS E 2 RFRARVE, FEH > BT
HRIAR BANREICEE, B DAIE 2R ST | Bn AUA AN AT HU 1], LS EHEI UL > o AR ' <html>"
g < YRR </title>t Y > XIFA IR ERILER

TEXFMEN T, oy 2 e R E ST *2 . +2 . 22 B {m, n}? , PEECHARTATRE VI Scs. b
TG, AR —U <" IEESRSLEPSE > HERMON, FIE—REE— 545, H—PHER >
o XA T IERAIYAER:

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

OBTER, (M ki HTML 5 XML A . PR Bk A R CRe A B IS 00, (3 HTML Al XML
ARATE OSBRI A IE 2K 2 kg 5 IR RIK AL BT TR RS DUy, B AR R 2%, i
HTML s XML @ a LR AT IERAT 55 - )

6.4 {#Ff re.VERBOSE
FIHACA L, fRnTREE 2 B EI IR W a0 — MR BB NFR ik, HENEARIER S ik. BAPER
FPLRIIE N AT BE S O R FE ST PAFIITURAE S, HE DA SR AT RS .

XX IR, S 3 IR AN 5 re . VERBOSE ARl nl fESA FTE B, AN B FUVFAR B 35 A A
N AT B S riwa v

re.VERBOSE ARt JLFRCR . IEMIZRAA P R AAEFAFE I S MR B2 . X RG22 dog
| cat [T AKA R doglcat , A [a b] RRFILETAF "'a’ o "b' Bz, #UAh, AR AT ALEIE N
HRCEERE ERN # TR REN T — AT . 25 =TS AR R I, 5 I ) A R R S
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pat = re.compile ("""

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

The header's value —-- *? used to
lose the following trailing whitespace
Trailing whitespace to end-of-line

(?P<value>.*?)

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

IR AR — AR R T8 X0 SO R A B TR EANT? 2R R, B ARE R r
FRTERALI B2 g, T 1 Aoas b

KT IEMFARXAMERZEENBILFEEEZH O Reilly H i Jeffrey Friedl f) Mastering Regular Expressions .
AR, BEEET Perl fl Java BYIEMIFIA, H HARAR G EALAT Python 44}, K 1B AN BB HI4E Python
WAL S% . (SR—BUEEE T Python SIYEMIBRMY regex Bk, XXMRKA L KGR ) FIEBMAIRIYE FiEH
HHRE.
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