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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.
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>>> 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' )
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(r'\d+")
>>> p.findall ('12 drummers drumming, 11 pipers piping, 10 lords a-leaping')
[r12', "11', '10']
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iterator

>>> iterator = p.finditer('12 drummers drumming, 11 ... 10 ...")
>>> iterator

<callable_iterator object at Ox...>

>>> for match in iterator:

print (match.span())

(22, 24)
(29, 31)
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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

""" re.VERBOSE)
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charref = re.compile ("&# (0[0-7]+"
"‘ |:O_9}+"
"|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('}s', ' "))
<_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

X ARIRF SN, ARBAZICAEPI MR AL . B, X2 Python 154753 SCFHIE A 3751
Z I H I SE . fE Python B FAFHI 30T, \b 2 iBAR 4T, ASCIL{EN 8. HIRAREA (4 i hf
FAFE, B4 Python 24§ \b FeAf JyiBES, ARIIENIA 2% BARRFUHICEL . DA/~ Bl 5 AT Z ATy
IEWEEARME, HE W IR P AR RnEe 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"'>
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From: author@example.com

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

To: editor@example.com

AT LA IS S SRR A T U EC R E N SRk AR AL B, I H R SRS FRITRC — AN, PAKC AR
{EPCRER) o5 — 4l

T, ) TTEFEMARIL. (AL SREEERRAN S KRB BATRE S ER R EE A A
i, A ERBREFERAMNE, Fln*, +, 28 {m,n}. B4, (ab)* KFULAL ab R DK
ZIRER. :

>>> 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 O 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 ()

labl

(continues on next page)
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>>> m.group (0)
lab'

THNEE GRS, N LRSS, ARPMRE; ZiEHR S, RF RN ERHNAERE ST,

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

>>> m.group (0)

'abcd'

>>> 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', ’abc', 'b')

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)

PR 5 05 | ACVPAR S s a8 A0 E A £ 0 224 B LB R SE B AR AL R N B, 2Rl DAYE 2413
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FARE TR PSR R4, RN G LA B 5 | 550 st 7 A5 £

B, AR IE WGP AR AR OB

>>> p = re.compile (r'\b (\w+)\s+\1\b")
>>> p.search('Paris in the the spring') .group()
'the the'

RIXARE Y 5 i 5 L A AUSUR TR R P AT o —— R SO AKX AP O7 sUE R Bl —— (2 AR AR et
SRENHERATFAF R BN R H -

4.3 JEHIRTIG 2H

K OB R IE AT DA FHVE 2 4L, BEWT DA AR BRIV) T8, ] DAK IE AR By bAoA . EE 2RI
EN A ARMERRERALS . AP EE T DARE B AR DX AN T, e AT B R A T IR ANy R,
WEMEEE T

Perl 5 DAL Ao 1E W F iR XA 3E RN TS 4« XX L8 Bhae, Perl JF & A G JovE e B8 1 oo 7
TR DA\ FEL TR 751, 7500 Perl 9 1E MIZEE 20 SHRUEIE MR 50 1R . Fln, anfab il « fER—A
FITCFEARF, IHIFRA AR RS & & EFER, IFEASHS \& 5 [&].

Perl JF &k N BRI ZR2MH (2. . ) NP REE. FHSEHN 2 2 MEdkee, Hh 2 %8
2 ERZ), AR H A AL 8, BT 2 Z M F AR R IEEE Rt 29 B4, A
(2=fo0) —MHEH (—PIEAMRSEITHE) 1 (2:foo) BHEARM (U4 THEEX foo MARRIEA).
Python ¢ 3548 Perl f# &, FFIGIN TR RIEEH T Perl B9¥ B . WRAE N 52 G — DTN
P, BIZRAHHESK Python L @AY &
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PAERANC L T T — By ik, FATRT DA E fay (b5 4% 0 o AL FRAY DI RE

A IR AR B AR Fm IE 2GRN — 80, (R AR R WA ESGER . VR AT DA 68 1 AR R4l
KB AFEXAFE: (200, PRI PAHMLATHAD R WA (0 ...

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

("c'y)

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

0

B TARICIER R AR A A S50, AERALIAT 9 SRS AR ) AR] DAYE BL U AT AR PG,
SOUTRFEEE, W r, RIGHEERATUMIA (RECRHR) . (21 ... BRI BEURRRA A,
DRI AR T LA i 2L i AN B i B A FCA 2L i 20 507 2K (EAS— R0, SRR R AL TR IR oA P fE
Ze5es PIMER B — Bk

WHEERRERE A AREE BTN EN], el As LSRG 4.

fir 44 2L A2 Python FRE T &L —: (2P<name>...) . name BINZZMAM TR, s AT R 54K
Hse e, FHHIERFA PRSI AP PRALRY VCHC G 07 iR 52 42 5 5 | A B el 35 BT s
AL TR A AR E MY, IR A iRy 2= R4l S

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

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

'Lots'

>>> m.group (1)

'Lots'

wAARAE N, FENARFRERESICERN LR, MAMCHERT . X2KH imaplib BIHH7RHIIE
)

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][0-9])"
r' (?P<zonen>[—-+]) (?P<zoneh>[0-9][0-9]) (?P<zonem>[0-9][0-9])"

rY HY)

KiZ& m.group ('zonem') BARERGHL, MASICHRKRE 9 4.

Fk PR a5 HEE, Bl (.. 0\, JEA AT . AR RS R A2 AR AT . X 2R
—/ Python #"J&: (?P=name) F/RTEYH] 5 FRVCH N name BIALAT N ZS . T T80 $0OBCF 1) 1E Wk X
\b (\w+) \s+\1\b LA PAGH \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 RiEHIS

A ESEEWE R AW . A AR A g e g,k pos:

(=) IEFATAETE . WORESIHIENEARX, i ... FoR8, EAEAEMIIICES, W, KK,
Hg, —HeslTuERk, IERERGIEA 2R B R B SAETEWNT 5 TR 5 2=
il
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(2t-) G ETEEE . X SBIEMBTEAEG AR S AT TR R BT ACE R ILEE, S

R SERATE B A . % B BR AR R D SO 44 -4 R AR L Ay
B4, M. abE. BN, £ news.rc W1, news B@HEALFR, rc @ XHHABY ES .

5 SRR B B
KLLT1L*S

WYL, . WEARHIALE, ORI, BTN AT AL ISR AL 6B R R
53 VLI DL (4T F 44 1 0 T 7 BOA A E A AL A T4 o, 5 IE M 2k K IURE £oo. bar

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

WA, HRETEE A — W WRARAEVCELY R A A E bat WISCHA B AN —SBE R 2

KL b]xs RIS — R IR BLE A ER T R A B — A F A b R HERR bat . XZHEIRM,
S foo.bar AILHL.

S R (O R <3 R IR av=T O IR i ol D I

YRR I BER DA — B D C B RAB AN — M S, AR EIMERL: RS A
b BATHRAN a; HEFE ZANTFIAR to XEFZ foo.bar HHi4i autoexec.bat, HEFE=ZA
TRV RS, HFHANEZFAWDFEY AR S, Bl sendmail.cf. S TSGR, AT
PRI b

KL (bl 2u? ). [tal? 2] . 2 Me] ) S

TESE =R, B AR AR Z AT, DA ARV UC R A AT = A F4F, Bl sendmail.
ct,

B IAE AR IR A, XA B ME DA LA 3 . SRR B2, 2R a8 e A A2 Ak HARFEZERF bat 1
exe HERNYRE, M AZABIG L1502 FR AL .

PTHTF P R T BT X S TR -

KL (?'bat$) [N 1S AP ERE: R FRIR bat JERIAITE, H2ZH ARG W bats
VCRE, AR R, BRI $ RFRR, DA LIS sample . batch XA R H DA bat FF3LIH)
PRREME AL . [~. ] * BAR 2 SO i 2 ), BEEUE R

BAERE G HR A — A3 R4 HRTERT s R e 0. PURBRHRER A bat 5 exe:
*[.]1(2!bat$|exe$) [*.]1*$

5 BT

DI, APURAIET AR, ERREDIA PG RrE, 0T
St

ik /BYE | BH

split () | FFFERFRIFED 803, FE1E WV EC R AT (] s 6 Hodf o
sub () FHEWICRL A T4, AR FA R BT A
subn () 5 sub () M, (HAR 1745 5 AR R L

5.1 FEIFFER

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;
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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=0] )
IR R AW VE R4 F 4 o QERTEIEN th A AES, WE TR A R A 452151 R
— kiRl AR maxsplit 5%, Wi Z AT maxsplit K75

YRAT PATE 3 153 mansplit WK R 1 EIRO R0 . 24 maxsplit I, R 23647 maxsplit KR4, %H$%‘
R AR R E AT R B G— ICRIR E . FERL R B, ﬁrﬁ%ﬁﬁﬂ!i%lﬁ??ﬁf?ﬂ

>>> 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 IFVRAOS 73 B A5 2 T8 SCASEOSHER , M0 LR g 2RI 7 A2 AT 4. WRAEIE N RS =, e
T E R PR AR R ] o PR DA ¥ i

>>> 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', '"... ', 'is', " ', 'a', " ', 'test', '.', '']

BRI PRAL re . split () IRANEIENVERN S — S5, (BAEH ATy T AR R -

>>> 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.']

5.2 ERFER

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= 0]
I [ 3 A 4G replacement i string WA IE W ) e 4230 A B 1 BT ARG T4 ER o A ROR AR BT, )
string Y PRFEANAS

HZEY count J& BRI IR I LUK count TR AR TUREAL. BRIAME 0 ZOREHRITA -

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:
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>>> 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-"'

U2 replacement j2—A"FAFER WAL A B AT A SORMTES SCo i@, \n BN BN ATAT, \r $¢
RN I AT, MR . 1IN \ & Z FERREL SO I . Ja 5, BN N6, By i W i 4l
VEFCH) F 7478 o X BEARTT DATEAE B R4 74 £ v G U SCAS Y R 70 N2

XA T VCEC BAA] section JFER— D {, } FEERMFLE, W section B A 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 A . \g<name> F{# 1 £ A name [ TR
TF4FH, \g<number> i MM AS . L \g<2> % [T \2, HEFEHW \g<2>0 Z B FEIFE
FHARBM . (\20 KPR 4L 20 (511, MIARNA 2 W51, BEIRFEFEMS 0. ) NIEHRERL%
Ry, ARGE TR =R A R A e,

>>> 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 LAJE—ANEREL, EW DURARSREETE 2450 . 412R replacement j&—A~04, WK pattern WK
JRE S PR B % R A FERR R FI I, R S %NSy DElCXT 240, I nl DA b M5 BT
Fr R AR R R R [

FELATR/RBFR BHe s B VRO 78 0l

>>> 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 . EZE AT DM G A 4R L PR 2
EIEMFRAARE, WA BSOS RN — SR R T A SUB 14T, Bl
sub (" (?1)b+", "x", "bbbb BBBB") &[1 'x x',
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6 Dl ial&R

TR T RLe B AR R B2 — 5 R TR, (AR, AT T A A B, AR EiIfT
TG ARB TRl AR 4 ) — S5 LAY B -

6.1 ERAFFHBHZE

HIHEH re it — AR, WEIRVRVCEC E & FAFEp s FA72, I BARBEA (8 AT re g, Hln
IGNORECASE ik, HRAIENZFk W& REAR R LT . FAFEEA UM 0T AGE I [ & 745 5
PATEEE, AR EREL, RS PE— AR B LR AN C 8RR, MR KA, B3 Y
IEMFEAA T %,

— AT AT R o5 — A E AR R e — N e A A, JRAT DA deed Bk word . re.sub ()
FEEEGEH T IR, (% E replace () FiE. HE replace () HAFH A HIH K word , i
swordfish 48} sdeedfish , {HFTHEMIEN word HAXFEM. (A T Gt BT 13 0 HEA T e, A
it%)ﬁﬁz‘% \bword\b, PAHER word fEALAT— ) #lA — ANl . X fifg TAEMH T replace () MIfE
11

73— DAE 55 02 AT 5 O e B A T 1 A DG RC I R R R 5 — AT, ARTTPAM re.
sub ("\n', ' ', S) ZEMKRVIRMX(FF, B translate () BWEMXPIULSY, I H AL
RIS 47

I 2, AERe ) re MEBCZ BT, V85 B vl DAL FHT BECBR SEfR] FRLAK) 4% 3 YA Mg ke i«

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

J3—Jili, search () KFEFHAFATH, MG EHREH DRI,

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

BIRSHE AL ] re .match (), REAERGENEEA . * o #HEHIXFSEEIHFEH re.search ()
R BB SRt IE W T — 2804, DU SR PCEC A fE o Hor— 404 ml DA 2 DERC A 25—
EHE 25 BT, PA Crow TRk C DUR. ks EEPuE 74T, SR GT
7, HAERE] o w5 2t

W xS RS, TR BRI AR AR R, SR E W DA 2 WA H A B VTR, {5
re.search () 0¥,

6.3 RESERE

MEE —DIENWZGRNS, RLE ax P—FkE, HAMSEIUR IR T REL IR, A fRasil Il — X
FRoyFEAT, Bilan HIML ARic i Bl ARSI, XA SRR Hh .~ iseas i, I
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P B HTML Fric i fiy SRR A

>>> 5 = '<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>

IEMPEES ' < g <html> AL HREFATER IR o IR A EZ MRV, I B > FEFAT
HRIR RBANREICHLE, B DAIE 2GR ST | AUA A AT U], BRI B EI DL > o AR ' <html>"
g < YRR </title>t Y > MXIFA R E LR

TEXAEOL TS, T SR M AEFAR R IESRT *2 - +2 . 22 B (m,n}2 , DUPECNRATHE S HISCF . fE L
TR BFH, FEEE— < DURCJRSERISEE 1> SRR, 58— A — AT, AP >
o XA T IERRRY SR

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

(REVERE, 00 TE Dk st BT HTML 5 XML U35, B RO AL B LA L, {7 HTML 1 XML
AR L 2 BT S TE NIkt % (R 5 1 I e BT T R F e, BSURE AR A2 2. M
HTML 5 XML AT SRR AT LR 5 )

6.4 {#Ff re.VERBOSE

FHFCHIE, RATRBCAEEIENFRL G —MIER BB IR, HEIDERRIERE G . BTSSR
Z BERIE AT BES B SUBHFL . FE ST ER TR G, (M DA A R A

XTI IE N, FE401E R WA N8 re . VERBOSE PR BESA s B, A E LIRS I 18 A%
AALIE N F k.

re.VERBOSE AREA JLFERCR . IENFIEAX A R RIEFAFRF A SN . X ERE FA2U dog
| cat F[FTAKAEEN doglcat , H [a b] FRRFICEIESF 'a' o "b' 355k, BUAL, FREE ] DAYE IE W]
HHCE RS WA # TR RS — NATRF . Y45 =5 S PR — B A E, 33 {5 1 D) g =X 5

pat = re.compile(r"""
\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 H H H

\s*$
"ter, re.VERBOSE)

R EA R

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

7 RiR

IENZRGRA RN E R . X SO A B TIRFERR T A7 RGO, s s 2
BURAERCAL R [ 7 A, 5 ) 1 Ak el i
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KT IENERFIKWHETEEWBILEEE LM O Reilly H it ) Jeffrey Friedl 1) Mastering Regular Expressions .
AR, BELWT Perl Al Java BYIEMIFIA, H HARAR G EALAT Python 44}, X 1B AN BB HI/E Python
WAL . (B T Python SIYEMIBRIY regex Bk, XXMRKA L KGR ) FIEMARIYE FiEH
HHE .
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