The Python Library Reference
At 3.6.10rc1

Guido van Rossum
and the Python development team

+=H 18,2019

Python Software Foundation
Email: docs@python.org






Contents

Heid
M

N
3.1

M
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13

N
5.1
5.2
53
5.4

SCA
6.1
6.2
6.3
6.4
6.5
6.6

6.7
6.8

3

FRE 5
figs 25
B osite BHRIIIIE B . . . . o 26
B AYLs | 27
WERERI . . 27
Boolean Operations —and, or, ot . . . . . . o L it e e e e e e e e 28
o 7= 28
B Al—int, float, COMPLEX . o v v v i e e e e e 29
BAERT 34
JPHZETL—1ist, tUPle, Tange . v v v v v v o e e e e e e 35
TCARTPHNZET—STr . L e e 40
TR bytes, bytearray, Memoryview . . . ... i e 49
B set, FTOZENSEL + v v v e e e e e e e e e e 69
BREFZRTE —dict © o oo o e e 71
R SCEHESETL L 74
HABPETL . 75
R RTE . 77
=0 79
R 80
B N 80
e e 85
SHERIGE 86
AbSIR 55 89
string —H LR EAE © . e 89
re —IENMZERREAE . . . e 99
difflib —iFEZERMHEB TE . . . . 117
textwrap —ANHZMRATEIETE . . . . . 127
unicodedata —Unicode R . . . . . . o o 130
stringprep —[REFMI LTRSS © . o o e 132
readline —GNUreadline 3210 . . . . . . o o v e 133
rlcompleter —GNU readline JUAMEEREL . . . . . o o o o o e 137




7

10

11

12

R B b R 55
7.1  struct —FFE R RNITEN ZFFEIEEE . . L.
7.2  codecs —ZRRIG AR %%% .................................

iﬂﬁié’éi

datetime —HASH HIIFINTEIZERL . . . o e
8.2 calendar —HJFAXEREL . . . o o
83 collections —&#BUBIETAL . . o
84 collections.abc —&EMIIZEIZE o
8.5 heapqg —HMEBAFIBIE © . .
8.6 Dbisect — U A IRBEIE . . e
8.7 array —mERUMEEELA . . . . e
8.8 weakref —HITIH . . . o
8.9 types —ZNSRBMCIBMNELRIAFE . . . o
8.10 copy —J%/)Z (shallow) FITEJE (deep) EHITAE . . . . . o o o o o
8.11 pprint —HUEFEALEIL . . . . o e
8.12 reprlib—H—Fhrepr () LI . . . . . e
8.13 enum —MZEEAIT I L

@’l%ﬂlﬁlwtﬁﬂ%

numbers —EUFEMITNEELTL .
9.2 math —BCFEREL . . o
93 cmath — K TREZIZUFZERZEL . o o o o o e e e e e e
9.4 decimal —HIHRIE SRR EIZE L
0.5 fractions —MEL . ...
9.6 random —AEFABENLEL . . . . . . o,
9.7 statistics —FEEGEITEREL . . . o

RGP B

10.1 itertools —NERMEHTAEEMRIBIHRET . . . o o
10.2 functools —HMrERECRIRI XIS FRIEEVE . . o o o o
103 operator —HREBBMFERERE . . . . o e

SCHERH S Ui )

11.1 pathlib —mAINREI AT RGIEE . . o o e
112 os.path —HULIEAAEAE . . .
113 fileinput —EEBEZPDHMATIIIT . 0 o o
114 stat —ff#ifr stat () G50 . . . . .
115 filecmp —CAERHEMIEE . o o e
11.6 tempfile —AEISCEERIETE - . 0 . o o o e
11.7 glob —Unix style pathname pattern expansion . . . . . . . . . . . . . ..ot
11.8 fnmatch —Unix A RICUTHED . . . . o o o e
11.9 linecache —FENLEZE SCATT .« o o o o o e e e e e e

11.10 shutil — B SCHEEVE . . o e
11.11 macpath —Mac OS 9 BEARHAERREL . . . . o o o e

e YN (4

12.1 pickle Python ST FHIME . . . o o e
122 copyreg —YFE pickle TFFEREL . . . . . . o
12.3 shelve —Python object persistence . . . . . . . . . . .. .. ... oL
12.4 marshal —Internal Python object serialization . . . . . . . . . . ... ... ... ... ... ...
12.5 dbm —Interfaces to Unix “databases” . . . . . . ... ... ... . ..

12.6 sqglite3 —SQLite £{#EE DB-API 2.0 B2/ . . . . .. .. oo

13 B R M7 A

139
139
144

161
161
190
193
208
212
216
218
220
227
231
232
237
239

257
257
260
265
268
293
295
301

307
307
321
327

335
335
351
355
357
362
364
368
369
370
371
379

381
381
393
394
397
398
402

423




13.1 zlib —5 gzip FEAMED . . . o o o e 423

132 gzip—XFgzip AN . . . o 426
133 bz2 X bzip2 FEEEYEMIH: . . o o e 429
134 lzma—] LZMA BYEESG . . . . o o e 432
135 zipfile i ZIP FERY . . . o o e 437
13.6 tarfile — 25 tar IRYSCH: . . o o o o o 445
14 SRR 455
14.1 csv—CSV XLEEEE . . . o 455
142 configparser —Configuration file parser . . . . . . . . .. . .. oo 461
143 netrc—mnetrcfile processing . . . . . . . . o i e e e e e e e e e e e e 479
144 xdrlib —Encodeanddecode XDRdata . . ... ... ... .. ... ... .. .. ......... 479
145 plistlib —Generate and parse Mac OS X .plistfiles ... .. ... ... ... ... ..... 482
15 Jmiie 55 487
15.1 hashlib —Z&MAEHEEIE . . . . e 487
152 hmac —EFEHIGIEIAE . . . . . o 497
15.3 secrets —Generate secure random numbers for managing secrets . . . . .. ... ... ... 499
16 i Ee1E RGN 55 503
16.1 os —¥AERGIEDBIL . . . o 503
162 do—REFIRAIAL L T H © 548
16.3 time —INAIAYTFIRIRIEERR . . . . o e 559
164 argparse —pfTIkI . BEM T MENRE . . . o o 567
16.5 getopt —C-style parser for command lineoptions . . . . . . . . . ... ... ... 597
16.6 ikt logging —Python Y HCsk TR . . o o . o o 599
16.7 logging.config—HEICRECE . . . . o o o e 614
16.8 logging.handlers —HEANHE . . . . . L 624
169 getpass —(EHEERBIEATE . . . 636
16.10 curses — &AM HICERIEIE . 637
16.11 curses.textpad —Text input widget for curses programs . . . . . . . . . . .. ... ... ... 654
16.12 curses.ascii —Utilities for ASCII characters . . . . . . . . . . . . . .. .. ... ....... 655
16.13 curses.panel —A panel stack extension forcurses . . . . . . . ... ... ... oL 658
16.14 plat form —3RHUEEZFEEMIFRHEEEE . . o o o 659
16.15 errno —Standard errno system symbols . . . . . . ... L Lo 662
16.16 ctypes —Python IUANBEREUE . . . . . . o e 668
17 JEk AT 701
17.1 threading —JETERERITEAT . . . . o o o L 701
17.2 multiprocessing —ETHREIFFAT . . . o o o 712
173 concurrent Bl . . . e 752
174 concurrent.futures —BaIFHITIES . . . . o o o 752
17.5 subprocess — FHFRREETE . . . L L e 757
17.6 sched —FFREERE . . o o o o 772
17.7 queue ——IFEHIBATIZE . . o o e 774
17.8 dummy_threading —A] HEEC threading Fide, . .. . ... o oL, 776
179 _thread —JEREZAFEAPL. . . . . . . 776
1710 _dummy_thread —_thread PR . . . . . . o oo 778
18 Interprocess Communication and Networking 779
18.1 socket —JEEMIZBIEID . . . o o i e 779
18.2 ss1 —TLS/SSL wrapper for socketobjects . . . . . . . . . .. .. 800
183 select —Waiting for /O ZEJ . . . . o o o i e 831
184 selectors —mB VOGN . . . o o e 838
18.5 asyncio —Asynchronous I/O, event loop, coroutines and tasks . . . . . . ... ... ... ... .. 841




19

20

21

18.6 asyncore —RHrsocket AbPHEE . . . . L
18.7 asynchat —5¢#5 socket FEAMAN AR FREE . . . . L o
18.8 signal —REREFMAIERET . . . . e
18.9 mmap —WNAFMLE SO A . o .

TR B b B

19.1 email —HL MRS MIME ARFRAL . . . o . o e
192 gson —JSON FlBFIRILZE © o o o o
19.3 mailcap —Mailcapfilehandling . . . . . . ... ... L
19.4 mailbox —Manipulate mailboxes in various formats . . . . . . ... ..o
19.5 mimetypes —Map filenames to MIME types . . . . . . . . . . . . e
19.6 base64 —Basel6, Base32, Base64, Base85 B{Hedmfih . . . . . . . ...
19.7 binhex —Xf binhex4 CHMEATRAFIMIL . . . . . . .
19.8 binascii ——FFHIFIASCI TR ERE . . . .
199 quopri — i S L MIME 85 mFTEEME . . ... ..o
19.10 uu —Xt uuencode SCHFHATHRAL SARAD . . . .

ik tebsid P 1

20.1 html B CARRRICIE S S - . . e
20.2 html.parser —fiBH) HTML fil XHTML fBHTZE . . o o o o o o o e e e e e e
20.3 html.entities —HTML —fRSCRMIESL . . o o
204 XML APFREEER .. oo
20.5 xml.etree.ElementTree —ElementTree XML API . .. ... ... ... .. .........
20.6 xml.dom —The Document Object Model API . . . . . ... ... ... .. .. ... ... . ....
20.7 xml.dom.minidom—Minimal DOM implementation . . . . .. .. ... ... ..........
20.8 xml.dom.pulldom—Support for building partial DOM trees . . . . . . . ... ... .. .....
20.9 xml.sax —Support for SAX2 parsers . . . . . . . . .. e
20.10 xml .sax.handler —Base classes for SAX handlers . . . .. ... ... ... ..........
20.11 xml.sax.saxutils —SAXUtilities . . . . . . . . . . i i i e e
20.12 xml.sax.xmlreader —Interface for XML parsers . . . . . . . . . ... ...
20.13 xml .parsers.expat —Fast XML parsingusing Expat . . . . . .. ... ... ... .......

AR ORI S

21.1 webbrowser — 7 Web PIINaasdEHIZs . . . . o o
21.2 cgi —Common Gateway Interface support . . . . . . . . . . . ...
213 cgitb —IF CGIIAMEMIATEEA: . . .. . .
21.4 wsgiref —WSGI Utilities and Reference Implementation . . . . . . . . ... ... ... .. ....
21.5 urllib —URLAMHERSHE . ..
21.6 urllib.request —HTHFFURL R PREE . . . . . .
21.7 urllib.response —urllib fiffJfy Response 25 . . . . . . . .. . ... ... ... ... .. ..
21.8 urllib.parse —Parse URLsinto components . . . . . . . ... ... ...,
21.9 urllib.error —urllibrequest 5| &I FEHEIS . . . o . o o
21.10 urllib.robotparser —robots.txt IEYESMARF . . . - o o .
2111 nttp —HTTP B . . L o e
21.12 http.client —HTTP P 0 . o o o o o e e e e e e e e e
2113 frplib —FTP PMUBFIHE . o o o o o e e e e e e e e
21.14 poplib —POP3 protocolclient. . . . . . . . . . . . L e e e
21.15 imaplib —IMAP4 protocol client . . . . . . . . .. .. oL
21.16 nntplib —NNTP protocol client . . . . . . . . . . . . . e
21.17 smtplib —SMTP WML EE T« v o o o o e e e e e e e e e e e
21.18 smtpd —SMTP IREHE . - o o o o o e
21.19 telnetlib —Telnetclient . . . . . . . . . . . . L e e e e e
21.20 uuid —UUID objects accordingto RFC 4122 . . . . . . . . ... ... ... ... .. ......
21.21 socketserver —A framework for network servers . . . . . . . .. ... ...




22

23

24

25

26

27

21.22 http.server —HTTP IREFHEE . - - o o o o i e
2123 http.cookies —HTTPIARZAEHE . . . . . . o e
21.24 http.cookiejar HTTP %5 Cookie A . . . . . . . . o o o
21.25 xmlrpc —XMLRPC R S5% Fmiish © . . o o o
21.26 xmlrpc.client —XML-RPCclientaccess . . . . . . . . . . . i i i it
21.27 xmlrpc.server —Basic XML-RPCservers . . . . . . . . .. .. ... ... ... ... .....
21.28 ipaddress —IPv4/IPv6 manipulation library . . . . . . . . . ... ... .

2RI 55

22.1 audioop —Manipulate raw audiodata . . . . . ... L.
22.2 aifc —Readand write AIFF and AIFCfiles . . . . . . . . . . . . . .. .. .. .. .. .......
223 sunau—iZE Sun AU ST . . L
224 wave —iEE WAV RS . . o o o o
22.5 chunk —ReadIFFchunkeddata . . . . .. . .. . . .. . .. . . ... ... ..
22.6 colorsys —PGRGHIMFEE . . . . e
227 imghdr —4fEEGEZETL . . o e
22.8 sndhdr —4fEFE S SCIZETL . L L
229 ossaudiodev —Access to OSS-compatible audio devices . . . . . .. ... ... ... ...

5| e
23.1 gettext —ZiEFEPFRMLIRS: . . . o o
23.2 locale —[EPFRLERSS . . . o o o o

24.1 turtle —WFFZAE . .
242 cmd —FFEAEAATHIMMRERE .« o

243 shlex —Simple lexical analysis . . . . . . . . . . ...

Tk BN 54 (GUI)

25.1 tkinter —Tcl/Tk A Python 3510 . . . o oo i o e e e e e e
252 tkinter.ttk —Tk FH/NILE . o o o o
253 tkinter.tix —Extensionwidgetsfor Tk . . ... ... ... ... ... ... . ...
254 tkinter.scrolledtext —VRBNSCFEIEM . . . o o o
255 IDLE . . .

25.6 HAEBHFRE (GUL) £« o o oo e e

FERTH

26.1 typing —ZBAUBRIE T . . o e
26.2 pydoc —Documentation generator and online help system . . . . . . ... .. ... L.
26.3 doctest —RARZ HAMEM Python 7R . . . o o L L
264 unittest —FJCMHAEZE . . o o L
26.5 unittest.mock —BUUNFRIE . . . .
26.6 unittest.mock ISR . . . o o o o
26.7 2to3 - HZPRF Python 2 fAfEAL A Python 34CHS . . . . Lo
26.8 test —Regression tests package for Python . . . . . .. ... ... oL o Lo
26.9 test.support —Utilities for the Python testsuite . . . . . . . . . ... .. ... ... .. ....

PR B

27.1 bdb —Debugger framework . . . . . . ...
27.2 faulthandler —Dump the Python traceback . . . . .. .. ... ... ... ... ... ....
273 pdb —Python BUTHTRASY . . - . . . o e
27.4 Python Z3MHTHE .« o o o o e e
275 timeit —E/MUIBHEBGIATHIR] . . o o o
27.6 trace —Trace or track Python statement execution . . . . . . .. .. ... ... ... ...
277 tracemalloc —REENIEDHED . . o o o o o o




28 BRI RIS K
28.1 distutils —fy#EIANZCHE Python B85 . . . . L oL
28.2 ensurepip —Bootstrapping the pipinstaller . . . . . . . .. ... L Lo L
283 venv —HIEEIIIAEE . . . e
28.4 zipapp —Manage executable python zip archives . . . . . . . ... ... . L.

29 Python ;&1 %
29.1 sys —RGMEISERNRE . . . . . o
29.2 sysconfig—Provide access to Python’ s configuration information . . . . . . .. .. ... ....
203 builtins —PNEENTE . . . e
294 _ main_ —TREBIZRIREE . . . .
29.5 warnings —Warning control . . . . ... L e e e e e e e e
29.6 contextlib —Utilities for with-statementcontexts . . . . . . . . .. . .. ... ... ... ..
207 abc —HHZ RS
29.8 atexit —IBHALTEES . . .
299 traceback —fTHIBREZRIERRIIMT . . . . . o
29.10 _ future_ —Future 1IBAITE X . . e
2011 ge —HAREIEEEE T . L L e
20.12 inspect —KEBNTZ . . . e
29.13 site —Site-specific configurationhook . . . . . . .. ..o oL oL
29.14 fpectl —Floating point exception control . . . . . . . . ..o Lo

30 Fix X Python fiffEZ%
30.1 code —fBBRREELREZE . L L e
30.2 codeop —giiF Python fURL . . . . L

31 B
31.1 zipimport —Import modules from Zip archives . . . . . . . ... ... . 0oL,
31.2 pkgutil —Packageextensionutility . . . . . . . . . ... e e
31.3 modulefinder — &AM AGEIEL . . . . oL
31.4 runpy —Locating and executing Python modules . . . . . .. ... ... o000
31.5 importlib —The implementation of import . . . . . . . . ... ...

32 Python i% 555
32.1 parser —Access Pythonparsetrees . . . . . . . . . ... L L
322 ast —HUZIEIER . L
32.3 symtable —Access to the compiler’ ssymboltables . . . . . ... ... .. ... ... . ...,
324 symbol —5 Python A —EMBHMEE . . - - . - o o
32.5 token—5 Python fAT—EMHMEE . . . . . . . .
32.6 keyword —FGkG Python JEHET . . . . L L
32.7 tokenize —Tokenizer for Pythonsource . . . . ... ... ... ... ... ... . ... ...
32.8 tabnanny —BUIZEIERGI . . . L
32.9 pyclbr —Python class browser support . . . . . . . . ..o e
32.10 py_compile —Compile Python sourcefiles . . . . . . . ... .. .. ... ... . ... . ...,

33 J&Willk 55

33.1 formatter —Generic output formatting . . . . ... ..o oL oL oL

34 Windows RSB
34.1 msilib —Read and write Microsoft Installer files . . . . . ... ... ... ... ... .......
34.2 msvcrt —Useful routines from the MS VC++runtime . . . . . . . . . . .. ... ... .......
343 winreg—Windows YEMFZEUTT] . . o o o o e

vi



344 winsound —Sound-playing interface for Windows . . . . . . ... ... oL 0oL

35 Unix ¥4 R55
35.1 posix —The most common POSIX systemcalls . . . . . . .. ... .. ... ... .. .......
352 pwd —JHPSBEEHREE . . .
35.3 spwd —The shadow password database . . . . . . . . . . . .. .. e
354 grp—Thegroupdatabase . . . . . . . . .. L e
35.5 crypt —Function to check Unix passwords . . . . . . . . . . ... Lo
35.6 termios —POSIXstyle ttycontrol . . . . . . . . . ...
357 tty —Zam¥EHIEIEE . . .
35.8 pty —Pseudo-terminal utilities . . . . . . . . . . . L. e e e e
359 fcntl —The fentland ioctlsystemcalls . . . . . o 0o oL
35.10 pipes —Interface toshell pipelines . . . . . . . . . . ... L L
35.11 resource —Resource usage information . . . . . . .. ... Lo
35.12 nis —Interface to Sun’ s NIS (Yellow Pages) . . . . ... .. ... . ... . ... ... . ....
35.13 Unix syslog JFEBIRE . . . . o o o e

36 HIRICA B
36.1 optparse — MRS ATIRII . . . . L
36.2 imp —Accessthe importinternals . . . . . . . . . L L L e e e e e

37 AU SRR B
37.1 PERREMBEL

A RiEXRER

B UM

B.1  Python SCEYIUTTERE . . . . . o o e
C Py A nliiE

C.l ZHERITTER .« o o o

C2  FRHRE AHA 5 A fd ] Python UK AIEAE - o o o o o e
C3  BOlEHFIVFAIIE S . o

D Copyright
Bibliography
Python B8t 51
5l

1695
1695
1696
1697
1698
1698
1700
1701
1702
1703
1705
1706
1710
1711

1713
1713
1739

1745
1745

1747

1759
1759

1761
1761
1762
1765

1779

1781

1783

1787

vii



viii



The Python Library Reference, %4 % 3.6.10rc1

reference-index i T Python 155 5 [ B A TFERIE XL, X3 ES % WA T 5 Python — [ LA THIARIERE . B
AR T AL EE Python RATAR H i — L8 T e 2 )

Python ARt FEARH P, B fRm 4LPEsy R+, IEMPAN A HSRFT R . XAERS T2
AWERER (A C %45), Python FEfy S IMKER EAIREMA L LI GE, HIASCHF VO, BLAhEA K& DA
Python % Gt $fit T H#gate hvr 2 MR AR EMR ROy %6 . Hop S 2 L1 10t il e
F-EIIRERIGAL N V-6 THAL Y APL R SR NGE Python 27 BRI RLAHIE .

Windows HiA ) Python 223 A2y il # (& B MR e, EAEIR B VR BN L. X T8 Unix #1E R4,
Python il # 22 70 ill— RSP FAL, P RT RETG S RV RGP (M ) (A8 2 T LR BTl 4 T 3k
4L

FEBE AR DASMBAEE T 1T 9F LR WA LA P (B AR . e, kP 0 5 80
TERAEYD), i Python (12| HI AT SRERES655 = Jr 0.

Contents 1


https://pypi.org

The Python Library Reference, %% 3.6.10rc1

2 Contents



CHAPTER 1

“Python 2" WAL LA I 21T

EUEEEWINES 0" FR—I 0 rBRRAL, PIIEeF MR, XX, Python i 5440
SESCT SCFRIBAR, FEXTENIRE G T — AR, (R S B (—0H, O E
SCTHERIBYE, BRI PRSI E. )

XA RS T NE RN FFE— AT E import {EAIH ] DATEFTA Python AR R Al HIXTR . A—242
HITE 00 U, HRFZX T ROLTE AR LT, H BATEIX Bk .

A XAE TR I — RV R R A A, X BN DA R T 3. BRI C B H NET
Python i FEAS 5 o5 —LLRBLBUZ ] Python % 5 H AURBSIE G A . A LERIHER L% Ji] T Python fy3% 1,
BT ENHGBER (R A7 LB e L I TARE B R GEIE O, BIANERA R E RO REDE; 55— LeRH i F {1t
R I TR 1, BT 4ER] o A7 SRR A SO IS AR RCA ) Python il 5 55— Ui (N A
JIEJ2 R GESCRF BRI T T 5 A ARSI (S 224 G 151 22 %% Python IFEF 147 o L & 1 TN A W] 1)

$§%%“MW@%”%W?%%¢ﬁ%%ﬁ%ﬁ@ﬁ\ﬁ%%@ﬂﬁﬁ,%E%ﬁ%ﬁ%ﬁﬁﬁ%ﬁ%%
P .

XEERE WERARM ST AR B B T, 76 RS AT kS R —%, ARA75 B8 X Python JAE ) W] FIASTHUAN fir ¢
R0 B AT AR BT e 2408, ARFFAR 22 ] /M — AR Sk S B — AR T DASEIN WG N 2 H s (2
FWIFR), BAERTG] FEFPHAR) HERIEA R R 8. BOREURH . fda, WRARE R R
A, ARE] PARERE— AN BEHLTTRS (B W random By H32 E—Pi/NiT . TR VRIELAERERYINF I EAFIF, &
A BSEM ) H B X —FTTR, PUONAS T AR AR SR A P i B A

AR !




The Python Library Reference, %% 3.6.10rc1

4 Chapter 1. #iR



CHAPTER 2

Python fifRed N EL TARZ sBCHIEAL, 0] ATEARATI R GE AT, LA R R RERIUT S e AT

all (iterable)

W iterable YA TR NE (BEENZS), &I True . M

REEES]
abs () dict () help () min () setattr ()
all() dir() hex () next () slice()
any () divmod () id () object () sorted()
ascii() enumerate () | input () oct () staticmethod ()
bin{() eval () int () open () str()
bool () exec () isinstance () | ord() sum ()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len() property () | type()
chr () frozenset () 1ist () range () vars ()
classmethod/() getattr() locals () repr () zip ()
compile () globals () map () reversed () | __import__ ()
complex () hasattr () max () round ()
delattr () hash () memoryview() | set ()
abs (x)
R — N EAEE . LS AR BREEGE S RS R R, REIE R

def all (iterable):

for element in iterable:

if not element:
return False
return True

any (iterable)

R iterable (I AE—TCZ HENBERE] True, WIEREALSRZS, 1R[E] False, ZEMT
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def any(iterable):
for element in iterable:
if element:
return True
return False

ascii (object)
W R repr (), RE—ANRER AT FA S, B2 repr () iREIAFAFH HEE ASCIH 4 i 4
S \x. \u FlN\UKFE Lo AR R Python 2 ) repr () R [l E5 AR .

bin (x)
FF— BB R — N EI S “0b” B —HERIFAFER . S5 — AN E7ERY Python ik, R x N2
Python ffjint X%, IPEFEE X __index__ () F¥ERE—AHEE, —Lf]¥:

>>> bin(3)
'Obl11"

>>> bin (-10)
'-0b1010"'

WARA—EHEAIZE “0b”, ABn] AGH AT T3k

>>> format (14, '#b'), format (14, 'b')

('Ob1110', '1110")
>>> f! ', £ !
('0Ob1110', '1110")

W format () FRPHEZE E..

class bool ([x])
RPl—A/RME, True B0 False. x fEHARMERY LA X L2 R4, WR x 2R ECE AR,
A False; HAMF IR True, bool Fi2int BT (W5 £ —int, float, complex) , HiAfth
RABEMRHTE. BEHRA False fll True PIANSEH] (S04 27 148).

class bytearray ( [source[, encoding[, errors] ] ] )
iR [ul—ANHr Y bytes H4l. bytearray FE2—A AP, WETHIY 0 <=x <256 HyHEEL. EAH]
RPN 8 DL T, WLoT 22 20 7 ffilad s AR by tes KRR TTIk, S hbytes 4=

bytearray 3£1F .
3B S source W LAFIANIR] i 75 2RA) ha A S 4 -

o WRZE—A string, R HAEML encoding ZHL (errors ZHATYZ W BEW) 5 bytearray () £{fi
M str.encode () Ji¥EFNs string F575 Jif, bytes.

o IR E—A> integer, SWIIRACK/INIZECTHIBAL, FHAH null FAETE.
o W —NFFE buffer FIARIXTS, 12500 H ik buffer 2 FRAIRIL FAT 54 .

o AR JE—A> iterable \IIARNR, EMITRMTERELIZ 0 <= x < 256 BWEE, EXPINEL
HMHIIRNE -

WMAREH LS, WEIEIR/INH 0 %A,
=1t #) 5 2 KA —bytes, bytearray, memoryview Fbytearray 3t % .

class bytes( [source[, encoding[, errors] ] ] )
R — AN “bytes” X, R—ARAAETFH, WEWER 0 <= x < 256 MBH. bytes
Rbytearray MARTARA - EAHARUAERFAIR I EARFRNZS] . G .

WL, MERAESNbytearray () M.
FAMREA A FHEQIE, £ strings.
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5 =3t 5 5] £ B —bytes, bytearray, memoryview, bytes 3t % Flbytes o bytearray #1E .

callable (object)
Return True if the object argument appears callable, False if not. If this returns true, it is still possible that a
call fails, but if it is false, calling object will never succeed. Note that classes are callable (calling a class returns a
new instance); instances are callable if their classhasa __call__ () method.

3.2 FrhRYige: XA pEE—IF 45 7E Python 3.0 85k T, {H7E Python 3.2 B &M

chr (i)
i& 1] Unicode 3 WAL | ) FAFRI TR M. B, chr (97) RBIFRFE 'a', chr(8364) ikH]
FAFER e Xidord () WIREL.
LB EEIEEE 03] 1,114,111 (16 #4278 /& Ox10FFFF), 44 i @8 X ANl , &k valueError
S o

@eclassmethod
AT R R Y
—ANEHFFERLEEACHENE DS, R — LB BRG] H RS — 1S, EHA T
eI Tk

class C:
@classmethod
def f(cls, argl, arg2, ...):

The @classmethod form is a function decorator — see the description of function definitions in function for
details.

It can be called either on the class (such as C. £ () ) or on an instance (such as C () . £ () ). The instance is ignored
except for its class. If a class method is called for a derived class, the derived class object is passed as the implied
first argument.

Class methods are different than C++ or Java static methods. If you want those, see staticmethod () in this
section.

For more information on class methods, consult the documentation on the standard type hierarchy in types.

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Ff source i WAL AST X452, RAGX R P exec () dieval () AT, source n] DAJEH HLHIF4F
B FATEAH, B0E AST X% . S Wast BRSO TR 6 AST X4,

filename SZZ 5 BRI BEHR Y SO 44 5 MR AN T BEASCHF P el AT AR A— S8 TR (£
WM " <string>').

mode SESHGE T Hik IS B . MR source ZiHAITFH], AIPARZ 'exec'; QIR —FRIK
X, AR 'eval's WIARRAANLZHAIEN, WP "single'. (FERJE—MENL T, WRESA
PATEERAZ None R g THIH kK. )

%S H flags Tl dont_inherit 35 A5 4715 source I35 T 2| WHEA future 184, WHIRPTEECRIEMAE (BiE0
HE) WS HE T compile () BTG AR future I54A) K Hi D . WIERL T flags ZE0H
5 dont_inherit (52 H75) W flags Z U6 7 1 A SIBLE TC IS W] #54 %L Y future [BA] 29 B A . Q2R
dont_inherit }j— IR, W flags Z40 - eV R AMEI AR future 1F5R) 4% 20 o

Future 4] 1 A L RR AL R 38 8, 2 AN 1540 v] DI o #0758 . B AR R 19 B e 47 ] DA
i future_ P _Feature KIYSEHIN compiler flag J@IERKE

optimize L8 E IIFELR AL ] BOAME -1 B85 RN -0 BEIUM R e gl BaXg s h
0 (&AEMM; __debug_ AHE). 1 (KBrEwiMibk, __debug_ W) 3k 2 (SCRYFEFFHRBEMIER).
AR GRS A AR, RS itk syntaxError 4 MR IR A null 257, 00 2 fil

K ValueError 3%,
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R AL A Python AR AST /R, & [dast . parse (),

Ef#: 1E 'single’ 5 'eval' MAHMIFZATML TR, B ADT AR D —NRITIFE . X
fili code FREHLH 2R Fy A I T A i) 72 BE A

B TR RIS KECE RS A FATH g AST XF4HT, Python fifff#i A w] LATK g Python AST
Gt F A 140 R A R A T 352

TE 3.2 M A Windows fil Mac (A T4, 7E 'exec' BN ZAMATAFE . T

optimize 2% .
1E 3.5 MUE L Z Bl source FALE null FATHITE MK TypeError J .

class complex ( [real[, imag] ])
RIEE real +imag*1j ML, SCRFPATHR B PRV MRS MBS R TS, WEg
RN — AR, R BRI BB S . B DS AR FATH . LS AR
MR (RIERED) . WEREN T imag, WEGAMENZE, WK Bint Miloat —HE
FTRER . WERPIA LS A, R[E] 05,

R UNTAFREARRS, FPAFERAE + 3 - R BELLAURNGER 2% . Bl complex (11+23") RHIA

H), {H complex ('l + 23') &fiikvalueError JH,

Fe g £ —int, float, complex F5iR T HEKAL,
TE 3.6 R Bl FmT AGE A T R 2R AU SCE A B E 3 A T4 4
delattr (object, name)

setattr () MXMERE . LSZ—NDXWEM—DFRR . REFRDIUE R . RS
AV, ZEREBCEMGTE EENE. il delattr (x, 'foobar') T del x.foobar,

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
A F T dict MGR—ATMSE, Zdict Mukdt L2 —dicr THENI,

HABKARA, S WNER 1ist, set flltuple 2, PAfrcollections fHk,

dir ([object ])
WA LS, R Y H AR o/ ISR 2 RS2 . IR LS, B asaRiR mE S A R UE
.

WRN A AN H __dir_ () WA, BAZFERSSRE, IF S A6R B — @ E. X
VFSEELE E L __getattr_ () B __getattribute_ () PREUNXTREEN HE Ldir () KRG E
I JE e

WERMEARRME  dir (), XIPEBLERAMNREE X dict BHMERNRIERE.
SERBIFIH A DR, WRNRA AEN __getattr__ (), IGRATEEAMER .

BN air () HLEIRARZER S RATIALE B S il B R ] A A2 4 i R

o MRS GRBIBR G, WS Rt SR SR AR -

o QSRRSO RBERXTS, WIRGEEMNRBIEATR, H B4R A 2L E .

o B, FIRCUENRIBIEATR, ERREMEATR, I HBHA R ERER A B E .
R [ p Fe i TR . il
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>>> import struct

>>> dir () # show the names in the module namespace

['__builtins__ ', '__name__', 'struct']

>>> dir (struct) # show the names 1in the struct module

['Struct', '__all_ ', '__builtins__ ', '_ cached_ ', '__doc__ ', '_ file_ "',
' initializing_ ', '__loader__', '__name__', '__package_ ',

'_clearcache', 'calcsize', 'error', 'pack', 'pack_into',

'unpack', 'unpack_from']
>>> class Shape:

def = dir_(self):

S return ['area', 'perimeter', 'location']
>>> s = Shape ()
>>> dir(s)
["area', 'location', 'perimeter']

R Phdir () FERNTETELEXNEN, B AE SR ELR AN VESGHER 4 76, A
ST B SRR S R A M — B, B R RAAT A W] BEAE AR A Z R . B0, 458302 —A>
e, metaclass [ J&PEANEL S TELE RS R

divmod (a, b)
BRI (AERED) BFEERNES, R BR R R B — X R AR X TIRGEAEREA, &
FMHBEARIZERFIIN . XHFEE, 458 (a // b, a $ b) —&. MNTEHAH, 4RE (9, a
% b) , qiliH @& math.floor(a / b) HAIGESE /N, TEARMMEL T, g * b + a % b filadE
KA W a % bIEF, BRSO, IFH 0 <= abs(a % b) < abs(b) .

enumerate (iterable, start=0)
Rl — AR G2 o iterable W@ —ANFH, Siterator, S{HAWZRFERAIN S . enumerate () IR[H
FIERERI__next_ () JEREl—AIcd, BmES—MHEUE (N start FE06, BRIAH 0) AEL
AR iterable FASFHIME .

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))

[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

EMT
def enumerate (sequence, start=0):
n = start

for elem in sequence:
yield n, elem
n +=1

eval (expression, globals=None, locals=None)
L —NFAE, DAY globals Fl locals. globals 552 hije—A~F . locals AT DA AE AT LT
POE

expression ZHLLAE N —A> Python Kk (AR EBUR—DAAFFI2R) BUENTHRAE, (1) globals 71
locals - iLAE 4 Jr Ml ey 24 25 8] UI2R globals “FYUAFAE HABLE DA __builtins__ JREMAY(E, W
RAERRHT expression 2 FiIE A AL SER R N BRI bui 1t ins BTG . X EIRE expression il
HA MR DU 1t 1ns BIRY5E AU AR HLAZ RGPS POl UIRAT W locals 5 S HERIA
{EHN globals 73t . QERPHAF I AN, Kb adEeval () SIS P PAT. IRIEHE A
FORMERESR . TERERE N R e s . Bl
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>>> x = 1
>>> eval ('x+1")
2

AT DU ST RIS G: (Wlcompi Te () QIR . SRS, SHRIAMAE, i
RRFHFR . MRRFETRI) mode 5542  exec' Hieval () B None .

PR exec () MECRFEIASIATIEN. globals () Mllocals () U BRI HTH) 4 RAI A HL T
s, FERT AR ERIE B eval () Blexec () KA.
BTN SR ast . 1iteral_eval (), BEEATAESITUEL A CTFIORBR RS

exec (object[, globals[, locals] ] )
XA BRRCHFE S IAT Python fUfY . object WhN 2 FAFHREE AU XTI G2 . WIRZFATHR, IR AL TATER
AT R — Z 5 Python IFAFFHAT (FRAERETEESTIR) . MG &, B EIIT. T
TRFOLY, BT SRR RS A — R AR (W25 T 2T S AR =TT ) o i
B  exec () BREAISAY LR 3CH, return fil yield iR ARELEREUE L2 SME -
%R EGR [F{E 2 None .

TCIEHRARIE DL, A EE TR RS, ISR Y RIS N AT . AL T globals 4L, WL JE
FHEAL, T BN ES R RIA AR B . QSRR T globals F1 locals B4, CAT4y BIMNESR
FAMAS T WIERILAL T locals Z80, WIE W DUREMIBLE RN 4 . W ICAAERIEURSL, &R
AR R T . ANSR exec B AN globals 11 locals %14, ARG ATER E X —FET .
R globals “FHAALF __builtins__ BE, WK HIZEHAN WHbu 1t ins FHFHTE H
I, FERFPATI IS E S exec () Z T, WLAEMRFHCOM __builtins__ FHUH A S| globals H13k
Je 1 T DA FH IR 2 AR

H:fi: WEglobals () fllocals () BRES HIR Y HIA 4 R AR, K] LK E A% %
Zhexec () BB AR =A5ES,

W BAIAEOLT, locals AT MR Locals () BREARBH—HE: AL RS BRI locals -4,
R G Eexec () BREOR [N HIE AL X locals H7AEZ), i ERfLE % locals 7L,

filter (function, iterable)
F iterable H R function IR M| ELAABLE TR, M HTRIER SR iterable W] DUE—ANFH, — A
RS, B3R WER function /& None , WX T Z— S k%L, R iterable ™ iy
AR MR TCE SRR

W E, filter (function, iterable) YT — A Mg FEiA, Y4 function 2 None [}
%R (item for item in iterable if function (item)) ; function j& None JJHMEHN (item
for item in iterable if item) .

S litertools. filterfalse () T, HA function JR 7] false i A WEHL iterable W G E 4P FEER

class float([x])
1R ] B B A B x A BT A
WERL SR PR, WELSRE S TRHIE WA S, FAFRaa T AA S, ZRAT LA =
Fo AIEEMIFFSA "+ A= s XHOUEER A P, LSWATUZ NaN (FE5F) . IEfUESF
KRS MY, BREERNZSEE, WMADTENEA T B

U fRATRS RS2 Unid MASIOATE AT QARG SO IR, T PR A TAF RS 2 4 Windows B Mac MUAR 4 T4F .
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Sign L — "+" | m_nmn

infinity = "Infinity" | "inf"

nan = "nan"

numeric_value = floatnumber | infinity | nan
numeric_string = [sign] numeric_value

X W, floatnumber ;& Python % i3t F4F B B X, £ WL floating. =& K/NFH AT DA, Bl
W, “inf”, “Inf”, “INFINITY”. “iNfINity” #[A] AZRIE I K .

7, WSS R RREGE A, AR AR AAEE (FE Python 2 SRS EEYEREI ) TR AL,
SRSEZAE Python 1 SRS TG4, W& fihk OverflowError,

T —f 1Y Python %4 x , float (x) $8IR% x._ _float__ () .
WA S, WERIE 0.0 .
TR

>>> float ('+1.23")

1.23

>>> float (' -12345\n")
-12345.0

>>> float ('1le-003")
0.001

>>> float ('+1E6")
1000000.0

>>> float ('-Infinity")
—-inf

Fog A —int, float, complex FHIR T I A,
TE 3.6 JRCHE B AT AT R 2o AU SO T B b T 7 4
format ( value[, format_spec] )

¥f value §e4§:5y format_spec 5l “A%3U4k” FoR. format_spec INIEREIALT value SLZ A, (Hig
REBN B I AR ER AL TR A5 XAUAE R 1RIE 2

BRINRY format_spec 72— 3545, BN M st r (value) IEERAN .

8 ] format (value, format_spec) << % i J type(value)._ format__ (value,
format_spec) , FPASEHIFH PR _ format_ () HERAXITH. R B R Hobject
BRI format_spec RHy7S, format_spec BERFMEANZFAFR, XML TypeError .

e 3.4 EM: 24 format_spec &S F /R E N, object () . _format__ (format_spec) & filt
ﬁTypeErroro

class frozenset ( [iterable] )
BBl frozenset MR, BEUE ESH iterable F1)ILHK . frozenset B2 WEKE. A
KR CRY, WZH frozenset fllEA £ ——set, frozenset.,

EEHNEN set, 1ist, tuple fldict 2%, PAMcollections Bk TR BIIEAL.
getattr (object, name[, default] )
RS a4 BRI . name R FAFE . WERZ PR RN Z M EEZ —, Wk FZE .

B, getattr(x, 'foobar') %[[T x.foobar. WIRHEEMNEEANTE, HIMLT default {,
nhagEE, Bl kAttributeError,

globals ()
IR IR G 4 R4 SR T . X AU M TRl (e B R, R e, T
T LCE IR o

11
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hasattr (object, name)
RES R — PR EI—AF . WERERFREXNRWENEZ —AFR, WERE True, 75M5& M
False. (MIhfERi@ V8 getattr (object, name) HBREGHAttributeError KL
)

hash (object)
RIEHZ R G AE (WEREHE ). WA EREEE . BT IR TTHE I Ak R ML 4
FAFR /DR AR G A (RIEEEATREUARTE, 401 F1 1.0).

W WX R T HOM __hash__ () F¥, HHER, hash () RIEHLE T RN R [FIE.
i ZH __hash_ ().

help ( [object] )
RN E RS (MWRECE B B ) . ARIEH LS, PR G B msh g B
BIRS . RLS DA, WERSH, mE. 28, k. X R @Rz 58, JfF
R G EATER IR B QPRES R HAME RS, WA SOz 2B it
R EGE I s 1 £ e B SN N B i 24 2]
T 3.4 E: pydoc Flinspect WS AR AU AT RG24 (5 B A m A —2.

hex (x)
R REFOAR LA “OX” N ETZRIN/ING BRI F A7 . W2R x & Python int XF4, NIWAZiE SR [H]
BRI __index__ () Jryk. —2efi:

>>> hex (255)
'Oxff!
>>> hex (-42)
'-0x2a'’

R B BB N K S SUNG I Rl AT, R TE “0x” BiZE, AT DAGE A T 5k

>>> ! ' % 255, ''% 255, ! ' % 255

('Ooxff', 'f£f', 'FEF')

>>> format (255, '#x'), format (255, 'x'), format (255, 'X")
('Oxff', '"ff', 'FEF')

>>> f! ', £ ', £

('oxff', '"f£f', 'FEF')

W format () FKEHEZAE B .
RS int () FTSHERIFLFER R A A 16 3B AL

Hefirg: AREARBGE RO IR PR, W £ loat . hex () Triks

id (object)
RMIXTRE BRI RIERE— A, RSO R A i 0 Sk 2 e — HAE E 1 . AN At
EEIE R A MR 1d () {H,

CPython implementation detail: This is the address of the object in memory.

input ( [prompt] )
WUERAEAE prompt 522, WINF HG ASRUERT ), REANTIRATAF. 8k, R BN A P i—17,
R HLA AR (R T ARRBIIRITA) FFiRIE . 43H8] EOF i}, Wfiik EoFError, Bl
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>>> s = input ('-—> ")
--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

WM T readline BBk, input () FFEEHERIRIIZ AT oA T ST RITRE

class int (x=0)

class int (x, base=10)
IR [l —AN BB x AR BN 52, B LSRR ER ] 0 MR x E LT __int__ (),
int(x) & x.__int_ () . WRxEXLT __trunc__ (), BiRF x.__trunc__ () . XFFM
B, BEmEHA.

W x NREFE, BEH base B, x WARFIFH . bytes, Fnitiflh base (1) B 5 1h{H
Mbytearray ifil. ZICFH A LAA + 3k - (PEABEAZEHK) , BiETAE S H. —iEdh
n fBFEEE 08 n-1 8, Hba®lz (Safz) FR 10535, BRIAAY base 10, FeifFhy kil
H 0. 2-36, 2. 8. 16 PEHIECE T DAZEIVEL ] 0b/0B . 00/00 . 0x/0X FiZk . Jhdlh 0 45%
TR TR R RS AR, SIS a2 2, 8, 10, 16 #EHIi—~. FrbA int ('010', 0) &
JE¥ER, {Hint (1010") Ml int ('010", 8) AWM.

BRI E S 5T £ 2 int, float, complex o

TE 3.4 WCE G WIER base ASJgint BSEHB, H base X544 base.__index_ Kk, WSTHMZ G ER
KBS . PARTBY IR S ] base.__int_ i A4Z base.__index_ ,

TE 3.6 JCE I BT DARE T F R 2 HRS SO B A T4 4L

isinstance (object, classinfo)
Return true if the object argument is an instance of the classinfo argument, or of a (direct, indirect or virfual)
subclass thereof. If object is not an object of the given type, the function always returns false. If classinfo is a tuple
of type objects (or recursively, other such tuples), return true if object is an instance of any of the types. If classinfo
is not a type or tuple of types and such tuples, a TypeError exception is raised.

issubclass (class, classinfo)
Return true if class is a subclass (direct, indirect or virtual) of classinfo. A class is considered a subclass of itself.
classinfo may be a tuple of class objects, in which case every entry in classinfo will be checked. In any other case,
a TypeError exception is raised.

iter (object[, sentinel] )
R B —A~iterator 35, MR RBEAETER _NLS, F-NLSHBREEIETE AR . WREESE
ANS2Z: | object W X FREAINY (fF __iter__ () H¥E) WESGXWS, sbF S HEAIML (F
__getitem__ () F¥, HEFSHM 0 F1R) . WREA LRI, Sk TypeError, i
HEEAES sentinel, H4 object WAV XSG XAMEN AL, SRERFEHE
M__next__ () FERERS AN LS HU H object; WAL IR M 1) 45 5 J& sentinel Wi %2 St opIteration,
75 D3R B 45 4

HESRERE L,

One useful application of the second form of iter () is to read lines of a file until a certain line is reached. The
following example reads a file until the readline () method returns an empty string:

with open('mydata.txt') as fp:
for line in iter (fp.readline, '"'"):
process_line(line)

len (s)
BRI GEEAS) . B ATDURIFA (4 string. bytes, twple. list 2§ range %) i8fr (4
dictionary. set BY frozen set £¢).
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class list([iterable])
BRI RREL, 1ist SEPr b —Mm AR P d2RaL, PEEIES 52 & fF-2) %A list, ple, range.

locals ()
Update and return a dictionary representing the current local symbol table. Free variables are returned by
locals () when it is called in function blocks, but not in class blocks.

T ABEE RO T IL N A RO S AR RS BT Y R A el AR R

map (function, iterable, ...)
B [F]—ANKF function [ 1T iterable WRE—350 4t A5 SR AN . WHERAG A T RN iterable %5,
function W75 ¥ 52K [FIAE00 52 2985 B B T AT AT AR S AT IR B 0. 24 24 Al s A
S0, B E AN RSN EAME R N TREWMACZESHEocHEN, §S
litertools.starmap ().

max (iterable, *[, key, default])

max (argl, arg2, *args[, key] )
R AT ERN R P iR RIeE, B R EIWAS & A LSS i R .
MR HR L T —MIE S, B dESierable, JRPIATEAS R P ERRICE WERGEAE T A
KM PAERIOLESE, R E SR ESEL.
AW HBEH RIS . key LS EHITREUIISEL, WfE4s1ist . sort () 1. default 55
2 MR G A BRI A (E . QR AT o2, I HIRE 4 default , Wik valueError,
WMRBZANHKICE, WA BCRFHR 156 — R EI . XA HALE EHEF TH A sorted (iterable,
key=keyfunc, reverse=True) [0] fl heapg.nlargest (1, iterable, key=keyfunc) {#
Fr—2
3.4 F N fE: keyword-only S22 default .

memoryview (obj)
R 25 SES AN AR X%, B XRFHER, EHSRN G0E .

min (iterable, *[, key, default])

min (argl, arg2, *args[, key])
R AT E AR G i N IT R, BEE RIS K A S S H is INP
QR R T — N B S, Babdiiterable, R [EITIEAXT R P R/ MY ICER s QRS EE TR & PA
FRIAIESE, WER /NS4
BB HBEH AL S . key LS HET REURMISEL, e 1ist . sort () B, default 5%
S MR G AS BRI (E . QR AT IE TS o2, I B 4 default , Wik valueError,

WRA Z A /NoE, IR ORI [ 55— 4RSI . X AR e HE P TH A0 sorted (iterable,
key=keyfunc) [0] fil heapg.nsmallest (1, iterable, key=keyfunc) {£fF—%.

3.4 i fE: keyword-only 552 default .

next (iterator[, default] )
WAL A iterator 1)__next () TFIERIE =008 . WERIEAFET, WIHR WL E /Y default, W15
S BINENfh A StopTteration,

class object
R P —MNEAAFAERFNR . object RATAREIE. ERAPTA Python ASLBIRYE k. XA
B AEAT S 2

Hff: hiTobject WhH__dict_, HIICIERHL RIS object BISLH,

14 Chapter 2. HEF#



The Python Library Reference, %4 % 3.6.10rc1

oct (x)
FF— BB — RIS “00” BINHEHIFAFER . 5552 — NG5 Python ik, WA x A2
Python () int X4, HETFREE L __index__ () FiEREl—AHEH, —LfF]5:

>>> oct (8)
'0010"

>>> oct (-56)
'-0070"

UNR BRI R Ry \DE R AT, JE R TE “00” FIZR, WIMTDAGE TR Jr ik

>>> ! ''% 10, ' ''% 10

('"Ool1l2', "12")

>>> format (10, '#o0'), format (10, 'o')
('"0o12', "12")

>>> f! ', £

('"Ool2', "12")

AW format () FEHEZAE R

open (file, mode="r’, buffering=-1, encoding=None, errors=None, newline=None, closefd=True, opener=None)

FIIT file FAR [BIXF R F file object. ANARILSCAFARESTIT, WA 0SError.

file J&—"path-like object, FrRFFEAT I SCAFM IR (X EEAR B0 410 TAE H SR ), o]
DA B B A R HICR AR . (AR SO R AT, BB IR Bl /O X4 I 0,
A closefd #i% 5 False .)

mode J&— R BEFAFER , T8 EF I X, BOIAMER 'r' , XEWE T ASCARET I 352
B HAehm WAH: BA 'w' (BBIC SR SUE); HFerEale ' 5 i85 'a' (FF —2 Unix
ARG L, TS HI SR ETEA AN E, PR BARSSBIME XA ) » #E XA, IR encoding
WHEIRE, WIRIEFE KB A S ff] locale.getpreferredencoding (False) 3k
ARG S . (BB AT, 6 R AR EAE E encoding. ) W A

| AX

U] EEC (BRIA)

N T e

v HEE R, W SR E AR E N R
" B, SR SUEAAAE NI AR B

IR 5N
AR (BOA)
BRI (O S A)

universal newlines mode (deprecated)

FOARIBEAR "o (FDOPFEBOCA, [ 't )o XTHHISA, wib ' BEFTIFIL SOOI
JH O T Trrbt WA AT

IEGAE e R, Python X 4F “HEHIAISCA VO, DA BERIBITIFH U (G248 mode Z4h )
'b' ) RIENEN bytes  HE, THRTEMBH. EXAEAT (BRIAFAT, HFHE *modex
ZHFRE U ) W, SUFNRRIE st EEMRER encoding (WIR%E) SE NG
NNIDI USSR T T R

1Ef#: Python AT Z AR RGN SO SCIFIS: BrA AL BEAS R Python A G52, LS5
Ko
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buffering J&—NRIVEAYEEEL, HT R E Zohdeng . & 0 DA gioh M (X Feife — bR ), 1
PTG (AESCAREUR AT ), 9 H >1 BB A /R [ 8 R/ nf R AR/ (PAFET R B
B)o WREA A buffering 245, WIERIN G g ) TAE =00
o TE SO AR E /N HBEA T R s i R SO SRR R R b X KD, 2R KR R
W “Hek/N B io. DEFAULT BUFFER_SIZE. TEVFZ R%0 L, SEvh XK BEE %k 4096 B
8192 744,

o “HR AR (isatty () RIE True WISCHE) AT FoflSoA SO T sems
F b S

encoding 52 JH T ff s 5k Zm b SCIF I Rt i 44 5 . X WA RAE SO . BRIA RS 2408 T 5 10
(R locale.getpreferredencoding () R[EIA{E), {HA] A FIFEAT Python 42 Hjtext encoding
AR IF ISR, WS codecs fik.
errors ;e— MR FEAFRSE, HTHE € WL PR gm S RIS EY 52 - XA RBE IS A . wT
PAGE A& AR A IR b BRRR Jy (B eSS R 72 5 5 ), [HR il codecs. register_error () M}
PRI HT BRACHAA PR A0 o Wil 24 PRt

o URAEAEGIGEE IR, 'strict' &5k VvalueError B . BRIME None B A M R HIRICE .

» 'ignore' ZBSENIR. VLR, ZBSHALETIRTEES REEHE R K.

* 'replace' ¥FFHARC (BN "2 ) HHAA EIREURE R HL T o

* 'surrogateescape' Y R IR LA IEH B F 15 EH Unicode % A1 IX A i ARG A5, S5 AL

U+DC80 %] U+DCFF, 475 ARHE I ] surrogateescape #f A BALF I, X LEFLA
PR R ) A [ ) 7 P o SRS T AL R S 2 5 1) SCPEARAT D

o FUHAES AT A S8 xmlcharrefreplace’ o HSR LHFATAHBEIOURIAY XML -
75| M s#nnn; .

* 'backslashreplace' ff] Python i a5 X FE5 2 Huag A 1R B o

* 'namereplace' (WHRERMEHIZRE) H \N{. ..} 5 UFPFIEHA LT

newline ¥ filuniversal newlines BEzX AT A5 (‘B AL FHF S04 . BRI PAJE None, "', "\n', "\r'
A '\r\n'. ERLIEFRR:

o MG B AR, QISR newline 2y None , WS il A TR S A RIFTRILALA "\n ", "\
g \r\n' iR, AT \n' AEREINFIE ZHT. AT 0, DS A AR
A, (HATEERAFIR [ R AR R AR E AL AR AR, W AT DU 4 E TAT s 4
1k, BATEERARF R ] 45 AR AT A

o Pri B ARES, W3 newline kj None, WH ARMEAM '\n' FLFERIG 0 h R G BONTT 0 bR
ffos.linesep, WIHR newline & '' 8y '\n', WIARHITEIRE, UWIHE newline 24T (] HAth &35 1H,
WE AR " \n' FRPRFBEAC N 248 78 A7
ISR closefd & False - HEAA W T SCHRGAFFTIAS & XHE4 . HRA 24T KR, IS 2 SO AT 7
FRTIPIRAS . SRt SC 44 W closefd W2k True  (BRIAME) , & WRFS L H IR,

AT AT % 35 AT VR FH ) opener SAf ] H & XIFE#% . SRGE S5 (file, flags ) W opener 3545
SCHXT I SERI PR . opener A AUE I —MTIFRYSHHIATE (Hflos . open as opener i} 5%
1% None PR o

AN SR T oT 4k AR ad
NHERRBIEHos . open () BEIdir_fd BES, WA ERH 59 AT BB ARFTH S0

>>> import os
>>> dir_fd = os.open('somedir', os.O_RDONLY)
>>> def opener (path, flags):
return os.open(path, flags, dir_fd=dir_f£fd)

(Rt
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(£ LT
>>> with open('spamspam.txt', 'w', opener=opener) as f:
print ('This will be written to somedir/spamspam.txt', file=f)
>>> os.close (dir_£fd) # don't leak a file descriptor

open () EREITIR K] file object ZERVB YT BT ALK . 4 flopen () PASCARIL ("w', "', "wt ',
"rt ' ) TR, BRI io. Text TOBase (Biflli2io. Text TOWrapper) H—A~T25. 4{f
Gzt DA BE IR T SCHER), IR IBI 2RI io. BufferediOBase —A13. BIKMESHZ
T H S bR, ¥R io. Buf feredReader; TEBA THEHIALEM —HEHER R, T8
RElio.Bufferediiriter, MIE/SEENT, B¥iRElio.BufferedRandom, 425 F Z&npin;, M)
LR FELER, Blio. RawIOBase f—A~FHio.FileTO,

BRSSP Bl fileinput. io (FEB T open () ).os.0s.path, tempfile flshutil,
1F 3.3 JRE M
* WY opener JE2:.
o BTk AR
o dEM A T0Error, MAEROSError 144 .
o WERSCHEAAEMAME N THEe WA ('x' ), BlESMAFileExistsError,

TE 3.4 WUHE L
o SUFIAEEEIRARK.

Deprecated since version 3.4, will be removed in version 4.0: 'U"' &z,
TE 3.5 JRCE L

o WARRGFH P, BESOHRTF A ST, RBPESEIXARS A,
AR InterruptedError i (JRHEN PEP 475),

o MWNIT 'namereplace’ FHRAGTHEED,

1E 3.6 i
o BASEEL T os. PathLike XP4I S HE

e £ Windows I, ] — MR G ZE X EFiR M io. RawIOBase BT, MAZio.
FileIO,

ord (c)

% 3277 A Unicode ZE4F 1 F4FER , 3R 814t 32T Unicode 5 5 388, il ord ('a') R [/ #&%k 97,
ord('€") (BRICAFS) iR[E| 8364 . X Echr () WHiEEL.

pow (x, y[, z])

R x 1)y R AR 2 A7AE, XS z B (FEE#E pow (x, v) % z WWEEERD). MBS E0ERN
pow (x, y) FMTREEEM: x**y,

SRR B . X TR A AR R AL, WS ] — e AR AT I R AR N . X T 1int
BRSSP SERAEBIA R R (Felin ), BRAESE S ECHTE FERXRMELT, FIrA 25
FERPRAIN T i O S R PR 2R . Biln, 10%+2 3% [0 100, {H 10**-2 3&[H] 0.01. HIRH A
SRCNE, W =ASHLEN . WRAFAE 2, W x My AU BEERA, H y AU AR AL

print (*objects, sep="", end="\n’, file=sys.stdout, flush="False)

Xf objects FTENE file 152 W SCANHL, VA sep 3 FRFHAEAR NN _E end.. sep, end, file Fl flush WIRAFAE, EA]
WA R TSR A i o

17
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Fi AR F S BRSBTS, BRIIT T str () —#, HIWBE AR, PAsep HAER
RN L end. sep FI end Fb WA FAFER; BEATHRA AR None, X EMRE M HEINE. WEREA S
objects, Wprint () ¥FHE A end.

file ZH IR —AHA write (string) FEMXTS: WRSEALFAET N None, WX Hsys.
stdout. MTEFTEIMS AR N AR TR, Witkprint () AREMT ZBERIBEH SCUERTR .
TR TG, WM file.write (.. .),

i RO WEAFEEYIGET file, {HANR flush KBFSECHEAE, AR H -

e 3.3 CEHC 3 T flush KEETZHL

class property (fget=None, fset=None, fdel=None, doc=None)

& [a] property J&VE .

feet ZARPUBTEERTREL fset 2T IESBYE(ERIREL. fdel 2T MERIEIEER KL T H. doc Ky
JEPER GRS AT

— A TR R E T R x:

class C:
def _ init_ (self):
self._x = None

def getx(self):
return self._x

def setx(self, wvalue):
self._x = value

def delx (self):
del self._x

x = property(getx, setx, delx, "I'm the 'x' property.")

WMH c 2 CHSERH], c.x ¥ getter, c.x = value ¥fUHH setter, del c.x ¥ deleter,

RS, doc 5% property JEYER) SCRI P4 H: . 75 3% property 4545 DI feer i) SCRYFATH (WI2R
). XM property () A Adecorator B8 A SERRFE B I T AR 25 5 M5 B

class Parrot:
def _ init_ (self):
self._voltage = 100000

@property

def voltage(self):
"""Get the current voltage."""
return self._voltage

DAL @property Zifigi o f voltage () iR — N HAHE AT H BN “getter”, 4
voltage M) SCRYFAFER X E N “Get the current voltage.”

FALBIEM G AA getter, setter AN deleter J5ik, BNl IR e K BRI B VL Hl
A FERERE LA ) BR KA TR A Y R R X R — TR R

class C:
def _ init_ (self):
self._x = None

@property

(FIUgksE)

18
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(£ 50

def x(self):
”"I Vm the VXY property. mrrn
return self._x

@x.setter
def x(self, wvalue):
self._x = value

@x.deleter
def x(self):
del self._x

EIRHESH A0 TR 5 M. R TG IO R S A YRR AL s A (] 5 24 R (EAB Py

Xo )
IR ] RRAE JE A AT 52 AR A S A28 S BN B ) JE 1 fget, £set fil fdel.
TE 3.5 MUE P FRAE @ X SR SR EAF R BE R W B 1 .

range (stop)

range (start, stop[, step] )
EIRWAR N REL, Hrange L bl — AR, 2 WAErange 3§ % 57 2] 52— list, wple,
range F ) SCRGBER o

repr (object)
R WS — X R AT RN B A . W T2 AR, KRS SR 0 ) FAF R &
HEMNgWL S eval () WA RIS EATARIE R, Tﬁﬁﬁl‘*ﬁ?%@ﬁﬂfi e — M ETERTE
SR TEATER, A SR R R A 44 B A N R A PR B AR R ST DA I E X
__repr__ () JRRFEH MR ECH B R S T IR 18] ) N2 .

reversed (seq)
IR 0] —A B[] Witerator o seq W@ —A~HA __reversed_ () HIEMIX G B E & SLRFL )T 5 R
(HAM 0 TFHAR BB SHN __len_ () IEM __getitem () Hik).

round (number[ ndigits |) ]

A [1] g{umber BB NEUSG ndigits (PR FERIEL. IR ndigits PRGN None, IR [m] fed i A {E
2

WY Hfround () BIREIE, EHEWH AR RIZELR 10 B 17 ndigis WREMEG RS PAREE
R B AR S, A (B, round (0.5) Fl round (-0.5) ¥4 0 i round (1.5) K 2). {LAf]
FEREAR AT AE A 507 ndigits (ERL. Fo 5350 . W ndigits Y4 None NR MR, &
MR [EY number 2R [A] o

X F—JI&H Python X% number, round ¥ZEFE4 number.___round___

R WP BT round () AT AR RES S A BN, round(2.675, 2) FF4aiH 2. 67 A
MR 2. 68, EARRRFRIR: X452 i T RZHA- B/ NI bR BN BEAIT S Ak i
Fn e WS wt-fp-issues TFHEZAEE .

class set ( [iterable] )
R A set X5, TIPARESRHTA M iterable I TR . set 2 PNERM, FHEFset 1%
b KA —set, frozenset FFHLFTFIX I SR .

HrHMAEWMTESENEN frozenset, 1ist, tuple fildict 2, PAJkcollections fHlk,

setattr (object, name, value)

B EC S getattr () PIAHRTRL . HBHCH— ARG — TR —MER(E. FAFh e — N IAE
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Mo R E . RS RHER A % EE, HEX S X fAE. B, setattr(x, 'foobar',
123) ZMT x. foobar = 123,

class slice (stop)

class slice (start, stop[, step])
R Bl — 13/~ range (start, stop, step) I8 ERT|HE W slice X5, Hp start F step 5§
2RI K None. PR WG HA NSRBI Y SHE (SCHEIAME) 19 N8B start, stop M
step. EAEAHARLM EAIGE; ANdEANT28 NumPy DL HARSE = H 9 R EH. U x5
WeIEE Y BRI EEN YA . Flin: alstart:stop:step] B a[start:stop, il. HS
fitertools.islice () T fEREIEMARH—FPRAURA .

sorted (iterable, *, key=None, reverse=False)

Tk iterable H TR [l —ASHT I B HEF 51 46
HAWANTESE, EIIATE e XTS5

key 45 7 1A A SR AL, T M iterable 1R ICER R BUN T LAY 8 (B key=str. lower).,
BN None (BHLIZHLEILR).

reverse Jij— MR /RME. MR A True, WEAIIFRITE R 07 LR IEFTHER o
ffifl functools.cmp_to_key () AIXFERE cmp BB A key PREL

WE I sorted () HRRERER . WER—DHEFHIERA U0 RS R A5 Y TC 3 A AR I iR
NRER XA AT IATZEHE (B Hr] . FEHSHT) -

A KHEF S BIF EEEHEF HRE , 7S 15 sortinghowto .
@staticmethod

RTINS TTE
ST AR — SR 2SI, R

class C:
@staticmethod
def f(argl, arg2, ...): ...

The @staticmethod form is a function decorator — see the description of function definitions in function for
details.

It can be called either on the class (such as C. £ () ) or on an instance (such as C () . £ () ). The instance is ignored
except for its class.

Python H1 #7155 Java 8¢ C ++ FIERS L. RS R classmethod (), HTAIE&SHE
A 3 PR B 1A

BT s —FE, WAl VR F R B — R staticmethod , HXPHARMITHLE B, AR
VR AR A ) RO EL S 1 B O S v . TRk, B P I

class C:

builtin_open = staticmethod (open)

For more information on static methods, consult the documentation on the standard type hierarchy in types.

class str (object=")
class str (object=b", encoding=utf-8’, errors=strict’)

R [E—A~str A object « A KIFEE, HSHstr() .
str @IWEF/FHclass . BL X THFRIEEER AT EL s,

(ltemble[ start]
M start FFUG B 2210 4% iterable WA SUR AR B THE . start BRINHK 0. iterable [WWHE F NET:, FF
TRIENIR SRV AR
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X2 B B ok UL, A AfEsum() BEGENR. BEFHFERFINEGERFZHAH .
join (sequence) . ARG XHIF AMEKA, WS Wmath. fsum (). BEPEE— R YT EARXT
%, HEEMHitertools.chain(),

super ( [type[, object-ar—type] ] )
R A= B, B IET N RIS tpe $8ERSCRBULHE . B0 T U7 M C7ER P )
YAEITERA M. BRINF SHoetattr () FrEMBIHR, Hig rype $58E R FBUA T 2 pibkid .

type fH__mro__ JEMHIH T getattr () Msuper () B BT IEMATNY . SRR, AIRA
AEL R 2 4 P ST ) I BT R L

WARESE A, WREWEENZ SR EN. WRBE DS DXL, W
isinstance (obj, type) W -NEH. WHEE NS N—DLKAL, N issubclass (type2,
type) WACHEME GXEMNTHEIE).

super PN B . 72 BA BRI RIZHEE T, super FTRIES | KM B A4 & BT
HFR, AT Sy 44 . X Fh VA S HAR G ARG S super 1 VAR AL
AP SPATIREE P SCRrIMEZ K. BRIk Python i, #EffSgmitis 5 8L
R TE F RN . XEE S SHRET BUATTRE, FEX BT 2RSS IR R  J
Vo SFRBTTSR I BRX RO AR 0L N R R I 24 (B8 & A T I i 1,
R R L B3 N SR G AR R, TR R R 7 ] R A S s A T Z BT AR AT LB 28)

X PAE AN B, 2 A 2R R R A X R R

class C(B):
def method(self, arg):
super () .method (arqg) # This does the same thing as:
# super (C, self).method(arg)

W Bsuper () RERMBERMEEEERWI B —FBo KL, F W super ().
__getitem__ (name). EMEX— S @K EH O __getattribute_ () ¥k, XFERLRELA
T RS, I R MEL EYK. XPWHL, super () TEf super () [name] XFEMI1E
ARV ERF AT R FR T AR E s

BEFEERR, BT ENSHEIBLACAS, super () FARTAETTENTEA . WASEHIE XTI
TRESHOFATHI AT TSR DE N T 288 AT, G i A R B A 41y
PAIE SRS R B E LI0E, b T5 Bk 7 ¥R 5 17 24 1 S 91«

XHFA R super () SRAMTBPMERI ST, 258 {11 super() (945 F -

tuple ([iterable])
BIRPFNREL, Heuple 265 FR— AR FHIRE, S WAETA 57 2) k2 ist, wple, range
HH Y SO

class type (object)

class type (name, bases, dict)
BAN—DSHT, 18] object ()RAY . IR PIMESE— type X4, i Hobject. _class__ PRI
XS A]

fEFEi ] isinstance () WEREORAMIGRE, FIVERHE TR,

BAZASE, R type 5. IXTEA T I class iR —FhahSIE X name F4FHR
A9 HEech_ name J@Vk; bases JLAHM B2 FH HE W bases_ Jg@k; T dict 4Ny
B E R EERE Lt 2 B B2 68— MR sy dice J@PE. Blan, FHEpi&iEm)
SAEMFI € ype X4

>>> class X:
a =1

>>> X = type('X', (object,), dict(a=1))
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FIESR R £,
TE 3.6 BUEE: type T RURAHEE type. __new_, FEAFREMEH—DSEAIBARIRBOT 511
A,

vars ([object] )
R, K. LHIEUETHERA_ dict_ BRI R__dict_ J@fk.
BRI S B AW dice_ J@MEs Ha, HEXNRW__dict_ JBHETRESWN
FREIEA (i, KA types. MappingProxyType K Ik B H 7).
A S, vars () BT HERIIocals (). HHER, locals FIAK T BEBGEIEA], P A%t locals =7
ML) B 2 4 22

zip ( *iterables)
BIE—ANRE Tk BEADTTERX R PR TR LR
Rl AT ERE, HPrss i Do sk AN ST ST ERXT R B i TR S
AR R i i — AR R, B RHEIEE . 4 1A — AR RS H, ERR R
— A ERITHPENRE . NS, B S B ST

def zip(*iterables):
# zip('ABCD', 'xy') —--> Ax By
sentinel = object ()
iterators = [iter (it) for it in iterables]
while iterators:
result = []
for it in iterators:
elem = next (it, sentinel)
if elem is sentinel:
return
result.append(elem)
yield tuple (result)

PR B S PR UE T IE AN e 4 M A B WP Rk (. AT DA zip (* [iter (s) ]1*n) XFERYHH
WA — RV EIRIN K n 504, ORISR B AFa9 kAR n R, PAEEA HA Td B 26
n W ZERAFIEE R . BRVERBCRSER AR KB n S

PR OB T ERXS R R BARVCE AER, Wzip ) RUEHKEAHEER AR . anR8
HEHMED, WM itertools. zip_longest ().

zip () 5 * BEAFME G AT VAR R — 513

>>> x = [1, 2, 3]

>>> vy = [4, 5, 6]

>>> zipped = zip(x, V)

>>> list (zipped)

[, 4), (2, 5y, (3, 6)]

>>> x2, y2 = zip(*zip(x, vy))

>>> x == list(x2) and y == list (y2)
True

__import__ (name, globals=None, locals=None, fromlist=(), level=0)

H: Simportlib.import_module () ANF], XZ—4 H % Python 45f%EH A T3 2 60 = 2R
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&ix

This function is invoked by the import statement. It can be replaced (by importing the bui It ins module
and assigning to builtins.__import__ ) in order to change semantics of the import statement, but doing
so is strongly discouraged as it is usually simpler to use import hooks (see PEP 302) to attain the same goals
and does not cause issues with code which assumes the default import implementation is in use. Direct use of
__import__ () is also discouraged in favor of importlib.import_module ().

RS TN name FE3E, AT BRI 45 %E 11 globals 1 locals A & WA AE AL bR SCH R 3244 FR o
fromlist 45 1 T %M name 5 78 IR G AT Rk FARER K 44 FR . BRifESE P 58 4 ANl H: locals 2
B, WAL globals ZHORHE import 1A TH .

level 45 € J& (i 45X SR AR A o 0 GRRIAMED BWE AT A . level i IEBEFNMIXT THLH
JAM__impore_ () MH, MERRLCHRZ GEES L PEP 328),

24 name B E N package .module I, BHFIFEIR B ZHNE B S Z LK),
M & DA name a4 R . (B2, S48 H TSN fromlist Z806F, TR 8] DA name iy 4 (FRRER

BIan, %) import spam BYZEAARF S LA AU 1E A ] 647 3 i

’spam = __import__ ('spam', globals (), locals(), [], 0)

B4 import spam.ham HYZERAF AT IH A

’spam = __import__ ('spam.ham', globals(), locals(), [], 0)

|

TR import () RUMALRBITUZEEREY, RO ZEid import TEAIHIEEE B4 E 4 Fx
UPOE

H—J M, 4] from spam.ham import eggs, sausage as saus HGEH N

_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage'], 0)
eggs = _temp.eggs
saus = _temp.sausage

XL, spam.ham RS M import () R[], FF ARG MR G PR IBOT IR 25 E AT TN
IVAIbE

WRE A AR ALIR (TR ), W import1ib. import_module ()
F£ 3.3 MUHE PR Negative values for level are no longer supported (which also changes the default value to 0).
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CHAPTER 3

AORNE BT NE AR, B2

False
bool KM, % False IMERIEENH A5k SyntaxError,

True
bool KRAMHEAH. % True WMERIFEMIH 5Kk SyntaxError,
None

NoneType ERME—{H. None LN THRRHIME, HENENSHCREBLT KA . 45 None IK
HEIEERNHEF K SyntaxError,

NotImplemented
TR RO A PR B RRR I (BI, _eq O 1t (. _add __ (). __rsub_ () %)
SRR AE AT RS TSEBE  THIRIAG F A, AT DA sk R R (BT, _imul
O+ _ rightnd__() %) &, BREZHEENH.

TR 2 k] (St ) 5 kiR ] “NotImplemented i , ARREASIF S5 100 75 — R AL (s A —2E[m] 7R
PAE, BURTIZEAT ) W ST - RTS8 1] “NotImplemented*, N REASF5 | A8 24 1Y 5
B GR A1 1) “NotImplemented 5 iz S M4 1¢iH B 2 7] 2] Python fUi% ) “NotImplemented (i .

BILFEASHE T K.

{Ef#: NotImplementedError fll NotImplemented ANA] HH:, BIFEENTEMLLIRAMEE. B
KA EHELIE R, S FNot ImplementedError,

Ellipsis
MG SCF T <L A RRIRE TS P SO AR A U IR IR A S

__debug__
IR Python A DA —0 T j=sl, WikHEENEME. HiE Il assert 154A].
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H:fi: AR None, False, True fl __ debug__ THEEHIRME (RMESAEA], EE2ENHA, K5l
ksyntaxiError ), FILAEATH DABEAKHZ “EHIEM” #EL.

3.1 f site ERBRMBYEE

site B (FERZIMIE A3, B —s fr ATk al) FLH AR MBI N E G4 =0 . BN
HKAPRESS shell A, I HANAERRF -

quit (code=None)

exit (code=None)
ST HIRERET, 2HTHH 4058, Hl41 “Use quit() or Cul-D (ie. EOF) to exit”, 247 il it 5,
P g R AR KT | & SystemExit,

copyright

credits
FTE BT FH AR5 50 5 T B OB B A2 1 SO

license

MITEN T, SFTEI—454 8 “Type license() to see the full license text”, 4 H M XF 42}, FFLA
Iy TUE R B R SERE AT SCAS (B s — Bt ) .
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cHAPTER 4

REFKR

PATR Rl TR rh A B AR S
FENERBAET . T, B 2. SLBIFIRE.

ALZTHUERE AN . ENTHTE . BRI AT, HA R BRI, 4EXA
IR [ B TERSLHI H B2k 5] None.

A LB Z MO RIS STRF; Fralit, Shs ERrA X SRR AR LR . AR, DA N 545 55
(fifrepr () RBEA 227K str () KD o Ja— P EREURER Ghiprint () o8 %k R bR
i

4.1 ZiE{EEN

%ﬁi@“%ﬁﬁﬁf PAMEAT IR AOAS I, DAEAE 1f 3 while fENAAFEUR NN T SCHTR M /Kiz S M SRR ROk
P

— X RAEBINN LT IR BLAE, B AR 24 2% SO0 IR I8 28 5E LT __pool () Tk Hag M
False g X T __len () JykHIRMIZE. FHIEASEHMI T T 2P0 BRIER N B4R

o WliE CHBME ) H & None fll False.
o [T KRR 0,0.0, 09, Decimal (0), Fraction (0, 1)
o SHFFIMEZTILE: T, (), [1, {}, set (), range (0)

P RAES R A IZFAN N E R ORI ] 0 B False MEMMBRME, 1 o True fiENEME, BRIEAITUN. (E
FRIAN: Ai/RIZH or Al and R [ H A — AN ERIERL )

U 25X SO Ty VR B AAME B TT 5% Python 2% 45 (customization).
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4.2 Boolean Operations —and, or, not

XLJE TR, IR TP HES:

ZE ZR: R
X Or y if x is false, then y, else x (D)
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

MR
(1) SERAIHESRT, RS S HO BN 4 245 A B HOR(E.
() ERAFHIESRT, RIS — S EOVE N A A5 A BHOR(E.

(3) not WM ILIEM/RZIHMAFIR, Hiknot a == b 2WfFEHN not (a == b) MMla == not b &
G RIEIRA R

4.3 LLBEH

7£ Python Hg \Fh LGB ENRMESHR (A/RBEMIEHRRE) . WRBHEATDMERSRIE; 7
W, x <y <= z%NTx <y andy <=z, WHENARZATIET y RPORIE—K (EAEPIRME DL H 2
x <y GiFRBIERT 2 ER ORI .

BT 1 T R
= B 3
< RN T
<= INTEAT
> R T
> KT BT
— &
= T
is BEIS
L5 not | frEMAGhR

B T ORI RBUDASS , NIRRT G LRI a0 AR A4 T HL, JELe2 A (B ANk Bt 52 ) Uik
HRIEA, RIMEMPI S ZR RN Qb E AR . <, <=, > Hil >= BEATELA K5k TypeError
i YIERERCG B A NERCT RN, PR A TOR R R AN R 2, B E SORF Y
HAAT BT

HAA AN FAR RS SE 0 L 4 Rl A, BRAEREN T __eq () HiE.

— AL AN BE 5 ] 2 ) oAt S ) e A 2R AL g b e AT HE R, BRARIZ S E LT BB E O, U
_ 1t (),_le_ (),_gt__ () PAM __ge_ () (MARRESLEEHE L LW R EE, @y HEg
_ 1t () M __eq_ () BLRIPAT).

is Ml is not BREAFLEHEE XL HEH BN AN A TAEE AR RMIA ST &35 .

WA WA EA MR EH N ZE in Ml not in, Bf1#fiterable s{5PL T _ _contains_ () JFEM2E
B
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4.4 IR —int, float, complex

FAE =R R B 28 280 B4, 35w 80F B4k, BbAh, 1 /R(EJE T8 8 T8 8. B R A TR Ak
. FSEGEFE M C P double XKL A KARMIFR BT ITAEALAS 177 25 BORS BE R YRR v ]
fEsys.float_info WK . A FIRMEER, 2AA—MFEREFR. BN H z hiRBOX P
ANHRG, W z.real Ml z.imag. (ARMEAELEMIMBOETF A, MFRAHEH) fractions PAKPAT
JE NG R A decimal,)

By B I N RS B AT AR AR . A BRI (RN iEs] .\
BRI KA. 8/ MUTECRE BT BT PR 2 A OF R TR TR L 5
BT SRR (SEECABREE) , ARAT AR S B GE EO R A B AT SRR A AR S A
Python 524 SCRHE A IR — A " Juia BT T AR BCF R BRI, B B KRB RIS
BTN — BRI 2R, BRI i BOE A, PR BOL R RO . IR AR AT 2 18] Y ELRE th (1)
MBI > g int (), float () Mlcomplex () AT A4 B E R BT

All numeric types (except complex) support the following operations, sorted by ascending priority (all numeric operations
have a higher priority than comparison operations):

1//2°80, (1) //2 R -1,1//(=2) RH =11 (-1)//(-2) K 0,
(2) A HTER. MNAEE S 55H N Habs () 8 h7% S50

() M RBEH RIS A AN B2 B il S

PRACE B AN SE B 3L
(4) float %2 F4FH “nan” FIPFA7 ATLERTZE “+7 B “-7 (9 “inf” 73R AERCT (NaN) PARIESGTES5 -

(5) Python ¥ pow (0,

0) A0 ** 01, Xiedih = iR MiL .

(6) BZMETFHHEIHENY 0 B 9 SALMAEALAY Unicode F7F (A Nd FHEEMERI L) o

See http://www.unicode.org/Public/9.0.0/ucd/extracted/DerivedNumericType.txt for a complete list of code
points with the Nd property.

2 fERgER, FIF (1, 21 5 (1.0,

2.0] A%, JCARYRFIL AL

=8 #ZR: R | EEXY
X +y x A1y HyA
X -y x iy B2
x *y x Fly B3R
x /y x Fly BT
x //y x Al y IRIEL (1)
X %y remainder of x / y 2)
— B
+x x AN
abs (x) x B4 FHEE S/ abs ()
int (x) F x EEROAREEL (3)(6) | int ()
float (x) 5 x FEA R B @)(6) | float ()
complex (re, im) | — AL re FIERR im FEE. im B M 0. | (6) complex ()
c.conjugate () SR 3L
divmod (x, V) (x // vy, X % vy) 2) divmod ()
pow (%, y) x 1y YO ) pow ()
X ** y x 1Y y WK 6)

R

() WFCHEERE . SRR, (HEERMERUA—E 2 int, BHEER B m I05 7 A

—RERAR T 15 S @math. floor () flmath.ceil ()

4.4. ¥R —int, float, complex
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P numbers.Real 258 (int flfloat) Mg FAiaHA:

jey -] #R:

math.trunc (x) | x BWr N Integral

round (x[, n]) [ x AR n f/NE, PEIESHAZMEE. WA n, WIEGAH 0,
math.floor (x) | <=x Wik KIntegral

math.ceil (x) >=x W/ NIntegral

A KEZE RS fmach Hlemath B

4.4.1 ERRBNRNIEH
ﬁﬁ@%ﬂﬁ%ﬁﬁ%ﬂoﬁﬁ@@@%m@%,ﬁﬁ%%ﬁm%%zﬁzﬁﬂﬁ%mw:MH@&ﬁﬁ

ARSI LR AR T Ry i, ANE T RE S ot ~ B SHAL - uH AR (+
and -) HFRII PSS .

WA R AL SR T PP i iz Ha1 2

=8 #ZR: ER
x |y | xFly ALK 4)
x Ny | x Ay AL FR | 4
x &y | xHy#EfL 4)
x << n | x £ n i (1)(2)
x >> n | x A% n{i (H(3)
~x x BNLHLUR

R
(1) ﬁﬂ"]*gﬁiﬁ%jlszﬂgy %E‘FﬁglﬁValueErroro
(2) ZcF% n 5 T AN A HB S A pow (2, n) s
(3) L n MM T A A HLER A pow (2, n) .

@ FRAWEEL - DFMGET RAMARDS R LERS CERMEERN 1 + max(x.
bit_length(), y.bit_length()) EPA L) FHATIX LT B ML 2 PASRASH 4 T4 LA 75100
FF ) [ R4

4.4.2 BIABRIMITE

int 2BISCH T numbers. Integral abstract base class. A, Blfeft 7 H AR5

int.bit_length()
A& [ DA i s — RO TR SR, AN AR S LA R T Y 2

>>> n = -37

>>> bin (n)
'-0b100101"

>>> n.bit_length ()
6
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EHERRALYL, W x JEE, MW x.bit_length () &ffiff 2** (k-1) <= abs(x) < 2**k HME—
IR k. [AREHL, 24 abs (x) /NEEPAEA IERF S AR, Wk = 1 + int (log(abs (x),
2)). W x HZFE, M x.bit_length () &[] 0,

EMT

def bit_length(self):
s = bin(self) # binary representation: bin(-37) --> '-0b100101'
s = s.lstrip('-0b') # remove leading zeros and minus sign
return len (s) # len('100101') ——> 6

3.1 FhiE.

int.to_bytes (length, byteorder, *, signed=False)
I 1] TR — B T R

>>> (1024) .to_bytes (2, byteorder='big')

b'\x04\x00"'

>>> (1024) .to_bytes (10, byteorder='big')
b'\x00\x00\x00\x00\x00\x00\x00\x00\x04\x00"

>>> (-1024) .to_bytes (10, byteorder='big', signed=True)

b\ xfA\xFE\XE\XEA\XEF\XEL\XEf\xEf\xfc\x00"'

>>> x = 1000

>>> x.to_bytes((x.bit_length() + 7) // 8, byteorder='little')
b'\xe8\x03"'

M length DFIRFOR . WERBHCAREM 4R T T RORFR M &5 K overflowError,

byteorder ZKH € TR BB FATT . Q05 byteorder i "big", W 5 5 O F 1 8L
F3ko QS byteorder g "L1ittle™, W 7 1HET WK R . EREHLAS L R4S
W, M sys. byteorder VENFATITE.

signed ZHJUH E AT B AU AMD AR FIR B, WK signed hj False I HE4T B B AL, WM&5|
K OverflowError, signed WWERINE N False,

3.2 B RE.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
A% 0] ph 5 R I N Y B

>>> int.from_bytes (b'\x00\x10', byteorder='big'")

16

>>> int.from_bytes (b'\x00\x10', byteorder='little")

4096

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=True)
-1024

>>> int.from_bytes (b'\xfc\x00', byteorder='big', signed=False)
64512

>>> int.from_bytes ([255, 0, 0], byteorder='big')

16711680

bytes ZHLULIN N —~bytes-like object B 7T ] AR G2 o

byteorder Z 5t i T ™A FATWUF o Q1R byteorder Jy "big™, Wk 3 35 BCEF T 541
F3ko MR byteorder Jy "1ittle™, W SN FHETTTHRANKE. TiERFIRSE LW EAT
My, WEHH sys . byteorder fENFATIFE .

signed ZHHGWIIR A5 —AHMY AR BEL
3.2 BRI HE.
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4.4.3 FREBBMIMINFGE

float ZEBUSLT T numbers . Real abstract base class, float iR HAG DAR A

float.as_integer_ratio()
R[] — X R, HHARIE S5 T IR S B0 A B IERL. 95 Rans] ki over flowError i NaN I

&8 % ValueError,

float.is_integer ()

A2 float ST A IR AL EE R MR ] True, HIRE] False:

>>> (-2.0).is_integer()
True

>>> (3.2).is_integer()
False

WA YA SRS S BRI B AT R 2 R R 4. 1T Python 3 sUBCTE N FIAAG ol — BRI 8k, R I ik
5 i34 BOEAF B 2 B AR 2 P ERU NS A IR TS 3E B A 5 A AR VRS R R R A
TR XAEA TR EUE TAER R A
float .hex ()
PAT S AT B I TE 2R ] — R S BN o W T A BRIF L, XM 3n iR B B a5 ox fl
FERAR p INHEEL
classmethod float.fromhex (s)
R PAT NG EAFER s SR B2 A s iR A BT SRR R 254

R float . hex () LB ¥E, Mifloat. fromhex () 2RI,

N AR R AR

[sign] ['Ox'] integer ['.' fraction] ['p' exponent]

AIBER) sign AIPAE + B -, integer Ml fraction @& /N HEHIARD AL I P47 H: , exponent @i Al ik
BT R -FEHEE R KNG A IR, 78 integer BY fraction HAA /DA —A- T HIEGS . BEESRLF
C99 FRAfERY 6.4.4.2 NTTH TR IF)IEYE , 2 Java 1.5 DAL BRI AIEYE . F5BIHb, float. hex () W4T
PAAAE C 8 Java ACHG g+ 7S R s 807 e, Mk C 11 $a #7458k Java i) Double . toHexString
A B S R AT o Float . fromhex () FifEsZ .

T YEE exponent J& - HEHIZM AR TN B8, B4 M E S REHEFER 2 MR, B, NIRRT E
0x3.a7pl0 F/RTFESE (3 + 10./16 + 7./16%*2) * 2.0**10 [l 3740.0:

>>> float.fromhex ('0x3.a7pl0")
3740.0

Xt 3740.0 B B I e e A 1) 5 — AN R R (B 7Nk ey 44 o

>>> float.hex (3740.0)
'0x1.d380000000000p+11"

4.4.4 FFEBMSHEE

YT ATRE AR FRBL AL x My, ZK x == y BRAE hash (x) == hash(y) GFEES W _hash__ ()
FERI SRS . T TSR (B35 int, float, decimal.Decimal flfractions.Fraction)
S ARIERLEE, Python X7 S BY MG Avis FoR B T AR B HEUE LG — MR a, HIiZiss
Xtint fllfractions.Fraction WETEPSLR], PAM float fldecimal.Decimal BTG FRELFIYIR] H .
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AT B, 1 PR IO T AN e gl P 64T P RRELS Y . P IMEAE Python 1R PAsys . hash_info
) modulus JEMEMTEAMT 1.
CPython implementation detail: H 5§ fir %% E, 7E Clong 5 32 (Vil#les P = 2**31 - 1 WfEC
long 2 64 fiiflgs L P = 2**61 - 1.
TEAHELIN AN iridk:
s I x =m / HE*AﬂEJ\EﬁﬁfiﬁEHTTﬁP*&% M X hash(x) Am * invmod(n, P)
S P, Hitinvmod (n, P) 2% n i BUz.
s W x = m / n@ N EEREREE n T P R (H m REE) T n ASREXT P RARE, DAEARIIER
EH MBS I NE X hash (x) HHEEUE sys.hash_info.inf,
s MR x = m / n@ - PNRIAEREENE X hash (x) 25 ~hash (-x) . WREEREAESR -1 WPRFH
Bk -2.
e ¥E {H sys.hash_info.inf,-sys.hash_info.inf fl sys.hash_info.nan #{fH/EIE LS. 1
T A (Frar AIXF ) Waffi. (B wl G i 2 (AR A A W e A (e )

o Xt T —Mcomplex {H z, i@ 41 E hash(z.real) + sys.hash_info.imag * hash(z
imag) RfSEERFNEFR MG A (E 45 Ak, FHFHETTPEBL 2% *sys.hash_info.width PAfEH AL T
range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) JLEZ N
IR, WREERN -1 WPR R -2,

RT Y R E, axX BA - B AR P S A SR Python AT R B, W T EABEAL. float
B complex [ F{E:

import sys, math

def hash_fraction(m, n):
""rnmcCompute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.
Equivalent to hash(fractions.Fraction(m, n)).

mn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
while m $ P == n $ P == 0:
m, n=m// P, n//P
if n $ P ==
hash_value = sys.hash_info.inf
else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

hash_value = (abs(m) % P) * pow(n, P - 2, P) % P
if m < O:

hash_value = —-hash_value
if hash_value == -1:

hash_value = -2

return hash_value

def hash_float (x):
"""Compute the hash of a float x."""

if math.isnan (x):
return sys.hash_info.nan
elif math.isinf (x):

(R Itakss)
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(£ 50

return sys.hash_info.inf if x > 0 else -sys.hash_info.inf
else:
return hash_fraction(*x.as_integer_ratio())

def hash_complex(z):
"""Compute the hash of a complex number z."""

hash_value = hash_float (z.real) + sys.hash_info.imag * hash_float (z.imaqg)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2**(sys.hash_info.width - 1)

hash_value = (hash_value & (M - 1)) - (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value

4.5 XHCERZEE

Python SCHFAEZ A HHEA TR AOME S . Xl (i FI A B AR SE B s BTN T e v i A e Lk

XFEACHY SR RFTE T SCP IR Y P81 e SCRR AU ik

B GEGRPEE NS, WATE L7k

container.__iter__ ()
IR ] — AR R o R E ST SO B IR AR o QPR 4 SCRRA AR AL, AT pA
FRBERIN 7 IR L 1 RN RIE R R AR . (SO 2 g AOUE BT R 0] 143 R S5
FENESEANGIE DL Seil DA 4514 . ) D7 356 BT Python/C API #1 Python X G A5 (AR tp_iter
A

BEMAXT R 1 SR OL F I, BN E AL T # KB P

iterator.__iter__ ()
R PR RA L . 2 RN ARG AIER RIS for Ml in WA AT LAY . H7 R T
Python/C API ' Python X G R EEM (AT tp_iter 7.

iterator.__next__ ()
MR BN —TT, WERE LB AT AR E, W5k stopIteration F. WITIAX YT
Python/C API 1 Python X} G RHULEM (KT tp_iternext Ffi.

Python & 3L T JURNE AR T 52 DA SR — AR & e 2828 L LR At s 4 S A T R A A0, [ TR
PRSP SERR, A ST I Ho At O 16 AR A SR DA AS B

—HIERARW__next_ () HEFIK T StopIteration, BMhM—EHX GG & AN FE . AN
AT MR PR SR TR I

4.5.1 H£mgedE

Python fjgeneraror Ffit 7 — PSR ARSI A BEHE 7 200 MSRAEXR __iter () TR —
ANMEREE, ERFERE-DERENR (AR B —DARERTSR) , SRR iter () M
_next__ () Jik. A REMRITEZFE A LAS yield kA 30k .
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4.6 FH|ZAEI—1ist, tuple, range

A =FPEAFHIZEAY - Tist, tuple FI range X 4t. ALHR = 206 2048 FI AT A5 B MRRIE Hi A0 P21 26 2L
SAER TN A .

4.6.1 BRAFIIRE

KEHFH B AFEn] A SBIFR A AR 2R RUER L TR P I#E. collections.abe. Sequence ABC
BEFE AL R A Ty HOAE o SO 2888 1 ff e S K 2e 4

R RH TN T P9 4E. FERMg, s fl R HEAMEIZEBM TS, n, i, j Fl kBB x 245
WAL s FTHLE I 2R RIMEL B o AT A 42

in %ﬂgnot in HAERA 5 WEREAEMRIMML SR . + @ fil * (ER) BERA 53 EUEE M R i
Jed s

=8 ZR: E
x in s G s RIS T x WZES8 True, BIIH False )

x not in s R s PR REIMEET x WEER N False, BN True (D

s + t s 5t FHPHEE 6)(7)
s *ni{n * s YT s 53 ST n RPFHE @
s[i] s WS I, RGN 0 3)
s[i:j] NE N 3)4)
s[i:j:k] s i B RN kYA (3)(5)
len (s) s WK JE

min (s) s 1 g/ N

max (s) s PR R0

s.index (x[, i[, 311) | xfEs PR HMI RG] (RS54 i HJFHAE j 2 81) | 8)
s.count (x) X 7E s H PR A B R

AR ZEBI) F SZ Fr LA . Al tuple A1 List (%) FL4 2 3 1 F AR N TC R ) 3L . X R E AT L
AR, WEATTR RS RARLAE S, I B FA K ELTAHEE. (CRATHESRIES S5
comparisons #55>. )
B
(1) B4R in fll not in HAETEMEE N O N H T SRRy L ki, Fes8 L 78] (Blistr, bytes
Flbytearray) W EAT#AT 75

>>> llgg" in "eggsll
True

(2) /T 0 B n fHAPRUAE 0 RALPR CEIN—5 s FIRBM P HHERFS s HRTHFA S5 L
EMSWERII X— L H 2% Python ZiALH FEEINIL; Hln:

>>> lists = [[]] * 3
>>> lists

[el, 1, 111

>>> lists[0].append(3)
>>> lists

[e31, 31, 311

SR, P AART AR JCHE X 4 ik SR MR SR
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HRWENAET [0 2 PMET ISP RMEITRIIE, Bred (111 * 3 42RPR=AInE
XTI —EEBIRMTI . B 1ists LM —DICR L EAGRXTX — 28R B . ARATA
AT 7 ACBTHE AR RIS 2 e R 51 2%

>>> lists = [[] for 1 in range(3)]
>>> lists[0].append(3)

>>> lists[1].append(5)

>>> lists[2].append(7)

>>> lists

(31, s1, [711]

H— AR DAYE FAQ 45 H fag-multidimensional-list H &% .

(3) Wi B j oA TAfE, WRT I RAXT TR s BRE: RIS 280N len(s) + id{len(s) +
Jo HEGER -0 73888 0.

@) sMiB VIR BUE XCHIARE 1 <= k < JWRSIS kAR T H sk j KT len(s),
NIFER len(s) . WIS i P BEECH None, NIEA] 0. WIAE j B & B A None, WM len(s). AN
i KTET j, W R A

(5) s i8] j KN kMYIFBOESCHITARL 0 <= n < (3-1) /k EFIF x = 1 + n*k IR
FH). WATEYE, R[50 1, i+k, i+2%k, i+3*k, DACIEHE, MikF| j MR (H—2 A aFE ).
Yk ORIEAEREE, (A SRR EARKT len(s) . Mk HRAER, i f1j SBIHEAKT len(s) - 1,
W i 5 PSS None,, BfI&CN “&Ib7 (H G2WF—impd Z B E BT L A5 R,
k RF R, W ko None, WI44E 1 403,

(6) PHEA M ZL P B 2B MOH IR G X B i A PR P S i AT I T 2 B T 1791
BRIy . HEPRAGFLRIERB AT IR, AR AT T IR Rz —:

o WRPHE st XS ARA MR — DI EHAERSGHE M st r. join () BB A—"1i0.StringIo
SLBIFAELT RN RICE HIE

o WMARPFHibytes XIE, RATPAEIHLAE Hbytes. join () Bio.BytesIo, B{#H IRt AT PAfH
Mbytearray SHRMFTHEMPIHE. bytearray X ERAR, H HEAG 3 E B

o ARPFHE cuple MR, WM RELIst K
o MTHERR, H§EFHBR SR
(7) HLEFPHIRI (BN range) SRR RPERNA TS, NI A SRR P I BHZ B RS .

(8) X xAE s PHRAZIN index X5| K ValueError. AN EIE SCRHEABINSEI AN j. EPITES
AR RF I TFS . AR DBINSEREA S THM s [1:3] . index (x), HREAR
K HMEATEAE, I HR ARG AT PRSIk im0 7 Ik -

4.6.2 T A FEFISE

ARTAR Fy A SE AU 3i SI BT P AR P A1) R AR S e B AR e X hash () 9B BRE S
XA SCRFAVFA R ARRR, flllltuple LRI Edice B, LARAFiifEset Mfrozenset SLhi.
SO E A A ISR E R AR WAL P A AT A s B & S TypeError,

4.6.3 TIEFIIAE

PAR ZEMG P A E —AE T A [ ) 258 |58 Y. collections.abce.MutableSequence ABC g3t sk
W25 Gy HLAE 22 SUF A28 F IR A SE Bl S 4k
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TG s SR TP SRR SEB, ¢ AL RN IRARE SR, W x AT s B R 2L 5 R A B AR AT R
(BN, bytearray (GEZWE 0 <= x <= 255 {HIRHIHELD.

& ZR: E ]
s[i] = x 5 s HO5HE | DU R X

s[i:j] =t R s i 3] j YR B o v RS « BN EE

del s[i:j] T sli:3] = 1)

s[i:j:k] =t Ffsli:j:k] MIcEBEHN o E )
del s[i:j:k] MINFEPER s[i:5:k] LR

s.append (x) R x ISINBFFAN AR (F8[6] T s [len(s) :len(s)] = [x])
s.clear () M s BRI A I (66 T del s[:]) (5)
s.copy () A s R D (GE[F T s[:]) 5
s.extend(t) B(s += t | HiMARY Es EAXLENT sllen(s):len(s)] = t)

s *=n i s (N ERE n YORI HE 7 500 (6)
s.insert (i, x) TEH i ARG ERF x A s G T s[i:1] = [x])

s.pop ([i]) PREE i (08 BRI, IR s mRS R 2
s.remove (X) remove the first item from s where s [1] == x 3)
s.reverse () FEHLRE S e H R TR . 4)

(1) ¢ S B IPRRR A 7 B H R
() AESH BN -1, FHAEBRINE LN 2B Rk Bl 5 g — I
(3) Y47 s PIAE| x B} remove AEST| kK ValueError,

(4) BERFERRTFHIN reverse () Jrke JEHUE SO% 79 APRIEZS W 250 M. 42 ] P A 2 i
WA AT, BRI GRS .

(5) fFE clear () Ml copy () &N T EALHYI R BIER AT AEZS 28 (BN dict Mlset) M LAREE—2L
3.3 FrhiEhfe: clear () fil copy () Hik.

(6) n{EA—DEEL, B — 9T __index_ () BINZR. n(HNFHGLCRHEZTFI. FIHRITA
SN ENSWZ KGN, IEAE A 720 30F A K s+ n UL,

4.6.4 F|EK

PNF AR FPH, 8 TR 2850 B AR (e rFoRg i 0 RE (DURE R AR 1 F T A8 k)
class list ([itemble])

LA Z 5 Ak g 2 -
o X HE S RFR IR (]
s TS, HPWMuAE S5 E: (al, [a, b, c]
o [ FEMSR: [x for x in iterable]
o (PR BMIERE: 1ist () B 1ist (iterable)

Foy 35 4% 1 H i — B 2, HoH IS iterable wF i) TR AT A [R] B B (E -5 Y« iterable W] DA e Fr 51 .
SCRRE R A A UL E TR G AR iterable T4 R2— A8, HFQIAIFRRIHRIA, KLT

iterable[:]. filfl, 1ist ("abc') iR ['a', 'b', 'c']iilist( (1, 2, 3) ) &M [1,
2, 31. WEREAGHSE, WEHRRE— 5% 11,
HEerZHEhar=AyFR, Wifsorted () HNEKEL.
IR T Bl — 4% AT & PR B9EAE. 2R EAMEE T AN ¥4
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sort (* key=None, reverse=False)
WAL FFATIF AT, RAEH < K38 . S RSP BE— W R A AT
BHEAERI, BEAHEFEAER R (M A £ T RE &AL T BER B RS ) -

sort () EZMAURAK PR AR SR AR 4 F 5-40):

key $8E A — ISR RE, T NEBATNFICR PR (FIf key=str. lower), XLV
THERE TN ESPOT R R, REEENHIP SRR . BOAME None FUREIEXFE
THEFP AN T A B B -

B PAME ] functools.cmp_to_key () ¥ 2.x X&) cmp BREGE N key BRER .
reverse J— M/ ME. WIHRBH True, MEDFNFITRRGHL T LI THET .

P KRS 9 B 7 9 22 I B B2 91 A PRUE ZS TR 28 5 P R B P L 8 e o i) 422
%gﬁliﬂ‘ﬁﬂ@, EIARLREHEF ERFS (G H sorced () SR R— A8 S HEF 51 352
Bil) .

sort () JEHIPRRRE M. MR — D HEP PR A S olcAr U SRAN 5 10 T 3 A XD P e
NRER XA AT IATZEH (BISEHRr] . FEEH ST ) .

CPython implementation detail: {&— 31| U], 22l B A8 dE A A I th 2 i 1A 3 SC
(520 . Python ff) C SEILATEHEF WIRRESIZR R4S, AR A BB RAEH I RIS R 25

K ValueError,

4.6.5 jT4H
TCHRATIAEF S, 1T R 2 0 (BlfNd enumerate () NEREUIT LR —J4l). JC
WY T LB AT PR (Bl ARVEE iR set Bidict BYSEBI) .

class tuple ( [iterable] )
H A 2 Fs oAl

o S —XFRIFE SR KR TTd: O

o HH—NEHRNIE S REREITH: a, B (a,)

o HHALES AR Z AT a, b, cor (a, b, c)

s FHMNEM tuple (): tuple () B tuple (iterable)

M1 g R p s — oo, HAiui s ierable W) I A AR A (E -5 0¥ o iterable W] DA 751, X
B A A g nl A AT R AR 42, WA dterable T 4 52— AN J0H, SN B S s HR [,
tuple ('abc') iR ('a', 'b', 'c') Ifi tuple( [1, 2, 3] ) RM (1, 2, 3). GEREHSH
B, MrEdsaE— Tl O

R s A SOt S R S AR B S . B3G5 20k, A lias yod] ok 7 Bl e iEve
NG OLERS. BN, £(a, b, <) FEPH R =28 £ ((a, b, <)) WE/ERA
PRSPt Y — A =04,

v N s R P 5 21 [<0E 2 (O

of 38 AL 44 AR U5 AR B aE 1 285 [ ) S MY S B 2 104, collections.namedtuple () WIRESE
L EIRA RS P W SEe gt ioprivz e N

4.6.6 range %5

range RMFIRATZMHT P, WHTAE for MEERHIREREEIREL.

class range (stop)

38 Chapter 4. EBEH#E



The Python Library Reference, %4 % 3.6.10rc1

class range (start, stop[, step])

range 43& S SELAUN AL (ATLAR N ERY int SURMSCIT __index_ FRERIVAMIXIG) . IR
W step ZHL, HECAMEDA 1o WA W start 40, FERMER 0, WPk step TN &5 K valueError,

WIS step MIFAH, #ix range r WK AN r 1]

stop,.

= start + step*i HH¥ i >= 0 H r[i] <

UAR step JE, HiE range WARMIARIIAN £ (1] = start + step*i, HRHBIFZIMAECH 1 >=

0 Hr[i] > stop.

WA (0] AFEERYERBIZRIE, W% range XTR N2, range SR AFFNRT], (Hid S5 H AR
N MIEZR T T € ) P S AR R IFIR R 5 -

TLR UM (H K T sys.maxsize B range X G # SRR Y, HELEHEIE (Bl fizen () AT HET

ZiOVerflowErroro

— 48 range X4 1511

>>> list (range (10))

(o, 1, 2, 3, 4, 5, 6, 7, 8,
>>> list (range (1, 11))

(1, 2, 3, 4, 5, 6, 7, 8, 9,
>>> list (range (0, 30, 5))
o, 5, 10, 15, 20, 25]

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

>>> list (range (0, -10, -1))
o, -1, -2, -3, -4, -5, -6,
>>> list (range (0))

[]

>>> list (range(l, 0))

[]

10]

range W RWI T —A& FFIIM BT A B, (EDFEMERERSN (X2 M T range XF5 HAERIRAT & AR A

KRR, T B AR AP w2 i B AR AR o

start

start IS {E ANARSZIE S RN 0)

stop
stop 2 H
step

step RS II{H (WERZIESAREEHEN S 1)

range FRMHWHEMList Htuple WIRHEIET — P range XA EE S BERER (B/N) WF, A
FrFRBEE A Z R (RN ERRET start, stop fll step i, HAMIRTH L E R K EAIE TR

fH)-

range M RLI [ collections.abe. Sequence ABC, fRHEIIG SN, JCRRGIEXK. YT 5FeE, If

YRR G] (B W57 KA list, mple, range):

>>> r = range (0, 20, 2)
>>> r

range (0, 20, 2)

>>> 11 in r

False

>>> 10 in r

True

>>> r.index (10)

(FTgksn)

4.6. FH|3EB—1ist, tuple, range
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[CAWY)
5
>>> r[5]
10

>>> r[:5]

range (0, 10, 2)
>>> r[-1]

18

i == A1 ! = &0 range X} 4 A B HAE A F R LR . Wl 2 Uk, WM range X4 F/RHH R A 1H
AN ENTRAMEN . (EHERE LRSS RSP range XL BB B A AR start, stop fllstep
JEM:, Bl range (0) == range(2, 1, 3) Ifi range (0, 3, 2) == range(0, 4, 2).)

£ 3.2 JUE R SEH Sequence ABC. SCHFFUIRFIBIERT] . B 20t X G I 18] P EAT 0B AGI ,  TTAS
gL I

TE 33 BCEN: X ‘==" Fl ‘!=" DA range X LIEFFRIATILE (A AR RIFRIR) .
3.3 HhRINBE: start, stop fllstep JE1E.
S

* linspace recipe {7 1 AR5 B— ML IR SRAEARAS (19 18 35 5 80U T Y range XFR .

4.7 XKRFINHKE —str

& Python HACTRSCARR 2l ] st XI5, WACH 545 % . 47 2t Unicode A (A4 BUH AT AL 521 o o
FFER A Z R A 5k

LI AEASHT R 55

BB mEALH B FE

.EE%]%:III E%igl%lvv’"nn EEXX%]%"""
] =H 5 S AR AT A B AT Hrh B 1028 3 A (L S eI A FR A T
PR B — R AR Y, 2 ) S K 0 B 0 22D A5 R T E 2 DR o A AP S e
/fj,‘jl‘:/_(ElEij‘E” ("spam n "eggs") — "spam eggsuo

T2 [ strings A XA FFAFRFIENEZGFE, ORISR U750, AR « ( “raw” ) Hi2§
R R Z B0 U5 AL HEL.
FAFERW AT DUGE R st - F g M HA G S 7 .
T AR PR 8L, AR R G B ER = — KB 1 s . & ud, X —4
B FfFE s, s[0] == s[0:1],
AFFAEN AR EARFER R, (Hidstr. join () Bio. StringTo W] DABEHEH AR 24 i Brm stk =7
FFefe
1E 3.3 MUCEEL: S T 5 Python 2 RANM ) P4, FRR AT AR FIEMSH u 5. TR HEr
EEA R, I HARES r A E
class str (object=")
class str (object=b", encoding=utf-8’, errors=strict’)
IR [5] object W5 4T B A, WIRARFEME object Wik [m] 23 FAFER . FEHABAE LT str () AT HERT
encoding B errors B EAE L, BAEILT.
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W encoding 5% errors YR, str(object) Ik[H object.__str__ (), XS object i) “JEIEZ”
B R R SRR W THEFRENS, X2RFFRAL . R object A __str__ () Jik,
Wstr () FFELERARE repr (object ),

W H encoding B errors F /L4y Hodh 2 —, W object [ % 2 — A bytes-like object (] Wibytes
B bytearray), TEIIEN T, UHE object &— A bytes (Bibytearray) ¥4, M| str (bytes,
encoding, errors) & Thytes.decode (encoding, errors). &NWEE, St P bytes.
decode () Z HIREUGE M XX 4 R 211 bytes X4 . 52 0] — 2t 4 /7 7)) 2 2 —bytes, bytearray, memoryview
5 bufferobjects T AT Kb KR AIME R -

Ff—"Abytes WL Astr () MAL L encoding B errors ZRUNHAEIE T — AL, FFR AR
MFAFEREoR (531521 Python | —b iy ATiEI) . Bl

>>> str(b'Zoot!")
"b'Zoot! "™

K str BRHINENEZER, WS NEB AT 2 KT sor FIF 45 097 % /N B R
FAFER, THS 5 f-strings FAE X5 7 B35 5 AN BANEW DAS R SUA AL FZ R 5 /1T .

4.71 FHEBNREE

FAFRLI T A —A% PP, BOMEIL T DU F1 i — e Bty v .
TR IR LR A AT AR AR, — PRt TR KRR B R RIS RN W] H 1 (B str. format (), #
XFAF $ Bk F 8 LT 54X 00) WA T Corinte FEUORsUIL, & T AR e
H HFEMELAER A, (EXT 8 WA AA DLAAE 2 FER PR (printf Ao 545 3 446 X 40)
PRI R I S AL T2 IR 5 F s T VP2 A, SRAL KR SCASHE 6 TH (FIAne & T re B i e 2
KR .
str.capitalize ()

R JEFFFREIA, HE N FERRE, HRhINg.

str.casefold()
R FAFER I B /NS I RIAS . IR INE I AR T T 2 NG Y PR
HIRRDGRET R /NG, (R EMIE L, HYESBERFAF R R KNS 2P .
B, @RS TE B ST vsst. HTECKRRANG T, lower () RARE B UM H;
Micasefold () M HEE N "ssm.

THR K/ NG HERHATE S UL Unicode FRifERY 3.13 1.
3.3 Bl ise.
str.center (width[, ﬁllchar] )
R BN width I FAFER , JREAFRRAE SR (S RF8EW fillchar SR 2360 (BRINETH ASCII
ZEREAT) o WAL width /NFEEF 1en (s) WER[B]FEAAFER R RIA
str.count (sub[, start[, end] ] )

J Il T 455 sub TE [start, end] L N AFE & BRI WIS EL start 5 end SRR 308

str.encode (encoding="utf-8”, errors="strict”)
A& (] Ji o A B G B O T RO R A RCAS . BRI GRSh ut£-81 . W DAGY Y errors R E A [ HY
ARSI TR, errors BBRNEN 'strict', TR EEREST| K UnicodeError, HAMW 1Y
{H°F 'ignore', 'replace', 'xmlcharrefreplace’, 'backslashreplace' DA fF{r] H b %
icodecs. register_error () YMWAME, WS RERAIZ T X N BERATHWRGIIR, W
B 28 N

AE 3.1 BCEHC: A TR R TSR0 5
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str.endswith (suﬁx[, start[, end] ] )

WS FAFER DASE E 1Y suffix £590GR 1] True, MR False. suffic AT DA i 2 A HR Y 5 28004 L
MCdH . ASRA AT start, KFFTHEE CLETT IR A . WSRA AT end , REAEFTE E (1845 11 UL

str.expandtabs (tabsize=8)

R FRFER IR, P B BRI & — s AR i, BB T 2 9 (LB SY E Y
FAFIESL . F tabsize NPT — RN (BROAE 8 Wi il R AAES 0, 8, 16 HRAEHE) . 2
TR, SRR BCA T B A PR IR FPAT . WSR PR HIRST (\v), MSAEGR
HIFA— DN ZEHAF, HEUHIIET TR (FREARGALWE S ) WERTF R
A5 (\n) BUREIEAF (\r), EXWEGFIHLFUHINERAET . ALAHAL TR PSS HH-F24
HIZUAN—, AR TAFFERAT NI S AT S

>>> '01\t012\t0123\t01234"' .expandtabs ()

'01 012 0123 01234"
>>> "01\t012\t0123\t01234"' .expandtabs (4)
'01 012 0123 01234"

str.find (sub[, start[, end] ])

R FFAFH sub fE s [start tend] I WRHRBIN B/ INRTG] . RS EL start 55 end 29#E I
TRV AR sub RYARBNR[E -1,

HfR: £ind () JPERAZ I TEIRTTEAGE sub FIERL BN . ZAGA sub R T 5475, B in
PRAEAT:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)

PATFAF RS AR o TR B VR R 45 A ] DA S P A R I B AETE S () SRR i B
S AR DA MRS BF RG], B DR TSROARR. B BT R A
AR S BN X Y S AT H

>>> "The sum of 1 + 2 1is ".format (1+2)
'The sum of 1 + 2 is 3!

BB P X T AT F 05k T KT DMER A AT AR R I A A e T i e R

Wi M n 228 (B4 '{:n}'.format (1234)) M XA EF (int, float, complex,
decimal.Decimal JH ) WBHE, %R IR LC_CTYPE XS4 % 4 LC_NUMERIC [X
W PABEIS localeconv () [y decimal_point #ll thousands_sep FE, WHRE{12IE ASCI F4F
R 1 TS, F H LC_NUMERIC KIfi& 5 LC_CTYPE I A—H. XIS BB 2% 5
£ FE o

16 3.6.5 UHER: S n 2AESUBCTIT, E BT SEE IR ST R Le_CTYPE g it
>A LC_NUMERIC X1,

str.format_map (mapping)

RMT str.format (**mapping), AREIZALET mapping SBE MM MARE HE—dict,
T FLE T IR — A B 52 24 mapping A dict BT RHHIL:

>>> class Default (dict):
def _ missing__ (self, key):
return key

(FItakss)
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str

str.

str.

str.

str.

str

str.

str.

str.

str.

(£ 50

>>> ! was born in '.format_map (Default (name="'Guido"))
'Guido was born in country'

3.2 B fE.

.index (sub[, start[, end] ] )

R Frind (), HELRAR TR LG K VvalueError,

isalnum()

Return true if all characters in the string are alphanumeric and there is at least one character, false otherwise.
A character c is alphanumeric if one of the following returns True: c.isalpha (), c.isdecimal (), c.
isdigit (),orc.isnumeric().

isalpha ()

Return true if all characters in the string are alphabetic and there is at least one character, false otherwise. Alphabetic
characters are those characters defined in the Unicode character database as ‘“Letter” , i.e., those with general
category property being one of “Lm” , “Lt” , “Lu” , “L1” ,or “Lo” . Note that this is different from the
“Alphabetic” property defined in the Unicode Standard.

isdecimal ()

Return true if all characters in the string are decimal characters and there is at least one character, false otherwise.
Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-INDIC DIGIT
ZERO. Formally a decimal character is a character in the Unicode General Category “Nd” .

isdigit ()

Return true if all characters in the string are digits and there is at least one character, false otherwise. Digits include
decimal characters and digits that need special handling, such as the compatibility superscript digits. This covers
digits which cannot be used to form numbers in base 10, like the Kharosthi numbers. Formally, a digit is a character
that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.

.isidentifier ()

Return true if the string is a valid identifier according to the language definition, section identifiers.
] keyword. iskeyword () Fek MR BARIRAF, U0 def Fl class.,

islower ()
Return true if all cased characters® in the string are lowercase and there is at least one cased character, false
otherwise.

isnumeric ()

Return true if all characters in the string are numeric characters, and there is at least one character, false otherwise.
Numeric characters include digit characters, and all characters that have the Unicode numeric value property, e.g.
U+2155, VULGAR FRACTION ONE FIFTH. Formally, numeric characters are those with the property value
Numeric_Type=Digit, Numeric_Type=Decimal or Numeric_Type=Numeric.

isprintable ()

Return true if all characters in the string are printable or the string is empty, false otherwise. Nonprintable characters
are those characters defined in the Unicode character database as “Other” or “Separator” , excepting the ASCII
space (0x20) which is considered printable. (Note that printable characters in this context are those which should
not be escaped when repr () is invoked on a string. It has no bearing on the handling of strings written to
sys.stdout or sys.stderr.)

isspace ()

Return true if there are only whitespace characters in the string and there is at least one character, false otherwise.
Whitespace characters are those characters defined in the Unicode character database as “Other” or “Separator”
and those with bidirectional property being one of “WS” , “B” ,or “S” .

4 RAAKNBI B m— R @R “Lu” (Letter, uppercase), “L1” (Letter, lowercase) 3 “Lt” (Letter, titlecase) 2 —HI'F45F

4.7. XEXFEH|HER—str 43




The Python Library Reference, %% 3.6.10rc1

str.

str.

str.

str

str.

str

istitle ()
Return true if the string is a titlecased string and there is at least one character, for example uppercase characters
may only follow uncased characters and lowercase characters only cased ones. Return false otherwise.

isupper ()
Return true if all cased characters* in the string are uppercase and there is at least one cased character, false
otherwise.

join (iterable)
R[] —ANHy iterable W) AT ERPERE T B FAFER . WIR iterable HAFAEATAT AEF AR B A E byt es XF
ZMEF K TypeError. WRIZT ENTFAF R RHE R TCE Z 18I 506 o

.1ljust (width[,ﬁllchar])

R ALK Ry width BFFFE RS E R S A0 55 . 8 ER fillchar IR 2307 G ASCIT
ZHEAT) e W width /NTEET Len (s) WK AR A7 AR .

lower ()

R FEFAFRIRIA, HA X NG TR A NG o
Jit e e/ NS RN 215 WL Unicode ARMERY 3.13 45,

.1strip( [chars] )

B E AR R, B PETSES . chars ZECNTE E BB R EAN T SR . WA
None, WM chars ZE NIRRT Kbr b chars ZHOF ARG E B EIR; TR SBRSBUEN TG
HAE:

>>> ! spacious '".1lstrip()
'spacious !

>>> 'www.example.com'.lstrip('cmowz.")
'example.com'

static str.maketrans (x[, y[, Z] ])

str.

str

str.

str.

str.

ST RR Bl — A st r. translate () (ARSI

MR AA—ANSH, WE B2 — 6 Unicode fOALFS (BEL) BUFAF (KN 1 FAFER) WU )
Unicode f3{ )75 ((EREKER) FAFRE None MFIL. FAFER WSS
WERATNSE, MENDAUE PR SFR FAFR, I AAELER T, x PRSP AR RO
By AR CLER FAF . WA R =S, BRI PR, AR TR SR g 2

None,

partition (sep)
TE sep UGB AL EHR A7, R El—A 3 Jedl, Hrp &M mimisr . Rt , Ak
SRRAEZ RIS . SRR AR S, AR ) 3 TCAL D o A AR T4 R

.replace (old, new[, count] )

RPIFERFER R EIA, Hp B I T A58 old R new. QIERETH T AIES4K count, 1)
AT count Y.

rfind (sub[, start[, end] ])

BRI TR R sub FEFAFER NGR BN IR (Bcfr) &G, X sub ¥ 54 s[start:end] 241,
AIIESH start 5 end 2PEFETAY T FoniE. WA ARIRE MRE -1,

rindex (sub[, start[, end] ])

FEUFriind (), HIEFTFRE sub KRB &5 K valueError,

rjust (width[,ﬁllchar])

SRIE K widh (05 R PR ST L P 19 fillchar 113575 i (BB ASCII
AR o W width /N2 Len (s) NBR A E AR A EIAS

44
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str.

str.

str

str.

str

rpartition (sep)
1E sep e — IR B B A4, BE— 3 o, HPhE& 0B mimises. aWaras,
AR R 2 I RIER A WA BRAFARARE], AR Bl 3 JodH P S A S A R DA AT R AR B

rsplit (sep=None, maxsplit=-1)

AR ] —AS R A N BRI SR B R, BT sep AF I B AT ER . WSREE 1 T maxsplit, W2 #A7
maxsplit WHRI, M b AIFIR. U2 sep REGEHCH None, fRAT=S E??@%%‘K%ﬁ{’ﬁﬁ“rﬁ“ R
TIELIFIEYRI;, rsplit () RYHAbA jﬂ%ﬁ*“??ﬁ(ﬁ)flﬁ’}smlt ()o

.rstrip( [chars] )

BRI EFAF R EIA, BT EBRFES. charss SECHIE @ BB FAN TGS, WRA D h
None, W chars ZEERNEIR ST b b chars ZEOT AR E PGS M2 SBBRSEEMTE

HéE

>>> ! spacious '.rstrip()

! spacious'

>>> 'mississippi'.rstrip('ipz')
'mississ’

split (sep=None, maxsplit=-1)

IRl —A A ER BRI R S R, M sep VR IR AT . ARG IR T maxsplit, Wi 2 ##47
maxsplit KI5y (B, FIREZSH maxsplit+1 NICEK) . R maxsplit RAGESH -1, WIASBR ]
Peor B (AT A T RERITRAY )

ﬁn%%ﬂjT sep, W% ,*E’Jéa\rﬁT%%ﬁéﬁ/—*T iﬁﬁm%ﬁﬁﬁﬁr*ifﬁﬁ Bt v,

Spllt ") RFIR IE] d T 2. sep ZHLATREHR 2 A FAFA L (B T 1<>2<>30 .
Spllt( 4%33[51 "2, '3 D). @Fﬁf‘éﬁiﬂ@ﬁ@fﬁﬁﬁ TR R A |
Biltn
>>> '1,2,3".split (', ")
['1|, '2|, '3':|
>>> '1,2,3'".split (', "', maxsplit=1)
(1, '2,3']
>>> '1,2,,3,".split (', ")
['1', '2', 'l, |3|, IV]

ﬁﬂ% sep RAGEBCN None, WIS T —FiFrFI5: LMK SN R0 FRFT, HEEREA
I LHA R T AR ﬂﬂ%??—’f%@a B RS AR 7% . B, B None §74 25 e
jﬁﬁ@ AR FAFERARTR ] [

Biltn

>>> '1 2 3'.split ()

[rav, '2', '3']

>>> '1 2 3'.split (maxsplit=1)
['1', '2 3']

>>> ! 1 2 3 '.split ()
[ray, '2', '3']

.splitlines ([keepends] )

IR ] AT R R AT R SR, AT AN By SRR AR EITHR, BRIEGHRT
keepends H N EH.

WITE S AN IR A TR o o il Aridiitiguniversal newlines )—A~HE4E .

4.7. XEXFEH|HER—str 45




The Python Library Reference, %% 3.6.10rc1

R i

\n 1T
\r EER
\r\n EESE T

\v 3% \x0b | frHlHEGF
\f 8 \x0c | faFEr

\x1lc U PR AT

\x1d G TRAT

\xle e bR AT

\x85 47 (C1 = 4i4)
\u2028 | fisrkasE
\u2029 BBty

T8 3.2 OET: \v FI \ £ ST R84

Bian

>>> 'ab c\n\nde fg\rkl\r\n'.splitlines()

['ab c', '', 'de fg', 'kl']

>>> 'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
['ab c\n', '"\n', 'de fg\r', 'kl\r\n']

RIFFsplit (), S THMRFRS sep I, WF 2R HONERLER A 2515, TR R
FIR A A RS T

>>> "" _gplitlines/()

[]

>>> "One line\n".splitlines|()
['One line']

YEMEEE, split ("\n') WIS N:

>>> "' .split('\n")

['']

>>> 'Two lines\n'.split('\n")
["Two lines', '']

str.startswith (preﬁx[, start[, end] ] )

WA PR AR E /Y prefix JTTARMR ] True, FHWGRIE False. prefic tn] A oy 22 (A 38 1 A 2H
PR IO . WNARA AT start, FF TG E O BT UK AL . ARA W BT end , FAE BT E 7 B A5 11
HRE

str.strip( [chars])

R PR IEIA, B ET SRR AT chars ZHONIEE ZRBR TR TATH . AR
uy None, W chars ZHRERNE IR EARAT . Sibr b chars ZHOFIRIEE MR EBUESG MR SHBHRS
BAE A A A

>>> ! spacious '.strip()
'spacious’

>>> 'www.example.com'.strip('cmowz.")
'example'

BAMIE BT A RS chars ZHAER N FAFRR BB IT Km0 P AR BRIFEB E — MRS T
chars P4 5E TR FAFINMSE 1o RN R TE S R im A A . Bl :
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>>> comment_string = "#....... Section 3.2.1 Issue #32 ....... !
>>> comment_string.strip('.#! ")
'Section 3.2.1 Issue #32'

str.swapcase ()
R FAAFREIA, o REFEAFECN/ NG, RZ IR, #§1ER s. swapcase () . swapcase ()
== s AN

str.title()
R AP RS A, PN — AR RS, R/ NE.

Bl

>>> 'Hello world'.title()
'Hello World'

GEVE M — R TR SR E TR E S, LR R A B %08 AR 2 BUE L N EVRA
B, HERERERRGE RS IrA RIS ooy B R, X n] e T 2R 2R 4R

>>> "they're bill's friends from the UK".title()
"They'Re Bill'S Friends From The Uk"

T A I DRk SR AR T XS R AL B

>>> import re
>>> def titlecase(s):

return re.sub(r"[A-Za-z]+ (' [A-Za-z]+)?",
lambda mo: mo.group(0) [0] .upper () +
mo.group (0) [1:].lower (),

s)

>>> titlecase("they're bill's friends.")
"They're Bill's Friends."

str.translate (table)
R AR AR R A, g AT R o R R AT . AR R g — A
__getitem__ () RIEIMRGI AN S, BEH Hmapping Fsequence, *4PA Unicode 57 )75 (H
) ARG, I G 0] DA T AR —Fp4dE 3R 18] Unicode J75- 877 HE , REFARFILI A —A>
Egig/l\?ﬁ‘; &[5 None, FFEFFMGERFARFER FMIGR: 8051 Kk LookupError 4, FFFFFMLENH
AT Al st r. maketrans () BT AR FRF RN FAFBGS R B8 — AL i i 2% o
TS codecs BEHRA T E il F AT 5 R =

str.upper ()
REEFAFER AR, Hod irE Ko KNGHER W RS . EERIE s WEA RS KNG
H A5 B B 45 R E 4511 Unicode 2252 “Lu” (Letter, uppercase) Jfij & “Lt” (Letter, titlecase) N
s.upper () .isupper () AA[HE N False,

JIt AR SR 476 2 I Unicode FRifEfY 3.13 37,

str.z£fill (width)
R EFAFER R AS, FEZCTIE TS ASCIT ' 0 ' RS (i HAS BEARS g width, TESERATZ (" +'/' ") KA
FRRFEIEARTS Z BHEAMIAEELZ T W width /NTET Len (s) NEREIEFEFFE R4

g
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>>> "42" zfill(5)
'00042"

>>> "-42" z£i11(5)
'-0042"

4.7.2 printf RBHFFFRHEA L

{Ef#: The formatting operations described here exhibit a variety of quirks that lead to a number of common errors (such
as failing to display tuples and dictionaries correctly). Using the newer formatted string literals or the st r. format ()
interface helps avoid these errors. These alternatives also provide more powerful, flexible and extensible approaches to
formatting text.

TP A IR N E R B % ORUBD) 12 507F . XK N FAFER I A XA s Wz AT X T
format % values (K format Jy—A~FAFeR), fE format Hif & FARBRICAT RO TA B Z A values
HH . HRCREMTAE CHlEF MM sprintf (),

WS format FR—FMBEL, W values T PUAH—NFETCAXT 4L BRI, values WS & — ML
B A AR TR E AT IO R e, B2 — A B 4 (il anaEa ) .

HBARMCAFUE AN BCE LS PRI A AT A, H ARG At ML A4 5 -
Lo 55, T ARCHAR AT RS .
2. Wi (WTik), dmBEEES R TR S 4L (B4 (somename) ),
3. Bty (Wik), TSRS R R £ R

4. BUNFEIUE (k). ARGEE N T (B), MISEERIERES M values TCAHY N —ICR P, 25%
R G A /N B SRR B RS 2 I C R

5.8 (rik) , PAFE ' G55 Z R BEEMIE Gl . Widgeh o (5, WISEhrRg S M
values TCZLIA) N —ICE PHZEL, BRI E AR G ITE .

6. KM (k).
7. BT,

YHASEO—ATFI (BB i, PP A sl o2 RS BG5S WL 6, XER s
TREZ G T M AE— I, WSS MBS P e HCEAR AL B (E. il :

>>> print (' has quote types.' %
R {'language': "Python", "number": 2})
Python has 002 quote types.

FESERE DL P ACHOR BRI L * ARICAT (RIS Z—DMFIIRIMSHDIK) -
LSO Avk

5 | &%
T | T BP0

| PR IR -

| R oA (AR 0" R, WAHREE):

| Gl AP R E R (ST R) R A

B TRC R ) B TR R (S i o).

S BRI — A TC, IR R BTl HOME— R TC 3R Bk S e
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AT PAZE R BB IAT (h, 1 2k 1), (HW2ms, A% Python RULEA WE - FPA $1d 41T 2d.
ST SItYSE

BT | X ER e
q AR IR

i BRI RERL

o RS )\ (1)
' WP - T T d (6)
'x! AR 8 (UNG). (2)
X! HRS A8 (K5). (2)
e T UhNG), 3)
'E' Tt RuE (K5). 3)
S T kA 3)
'F' 77 RS L 3)
'g' g WRAEBUNT -4 8RN TRE EE N NS PR R, 0B | @)
"G’ PE AR WRERUNT -4 SOR/NTAS MG I K S Bors o, G 0 ik L. | @)
o PAATFRE (B BRI AR )

'r' TR (i repr () BT Python X142 ) . (5)
's! TR (st r () ¥EATA] Python %f5)., 5
ES FrrE (ffifascii () ¥4 AT Python Xf42). (5)
EE REEMRBEL, SR TRE—1 s F4%.

R
(1) HERIEASTES — D2 fidi A bR\ BERIE B2 (100 ).
Q) WHEREASTES M HifA 10x' 5 10X Figk (W FRMH =" 2 'x' #=X).
(3) IHERTEA MR AESR PO E AN, IR EIF A 5.
INBUSE BB A RS BE e, BRIACH 6.
@) HHERIPARRAES RO E AN, REE MBS WA I TR R
ANEURCHIT S A RS R R e, BRIAH 6.
(5) WHEEEN N, iy R N AR
(6) 21, PEP 237,
Hi T Python “FAFER BRI L, os FAALAG '\ 0" BN FAFH S,
e 3.1 UE L AaxHERE T 150 (19 S £ IR & R0l g el

4.8 —i##lIF5|ZE—Dbytes, bytearray, memoryview
BV B IAZ DN E R B R bytes flbytearray, BilHmemoryview $A T #, %W 2 H Soh

DXHFSORT ) HA — BERIXT AL NAT, AT E QR R REIA.
array BURSCRF R RONAT I EALIREAL, filn 32 (7 HAOR TEEET54 UG mifeL -

4.8.1 bytes ¥t

bytes X G2 i AT M S AN T A2 P4 T2 T8 bR P sCAR BT ASCIL SUAR Y, [H I bytes Xif
Gt T — LU EAL B ASCILARA LRI W, HF HAEF ZHE B S5 R B M KA 715
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class bytes ( [source[, encoding[, errors] ] ] )

L, 4% bytes TR 57 A FREN KM, FUREM T4 b izt
s EIE T A#AKHEAT R FE .
WHB b A#AKKA B FIE
P SHIEip ZEHIHE L ZEREE

bytes A fEL A Fu i ASCIL P4 (TLieYACHS PR WA 4 i S T ) o AT i 127 i34 — BE (a0 2 1 1)
FARZ Y SCFP M bytes 7 THI{EL.

BFAFERFI{E—FE, bytes FHI{EB AT PAR r IZOREE I SUF I L. 5217 strings T A K45
P bytes FHIEL MR, CIEITSCR 0 SUP51.

R bytes FHM{EMZ/RIAZIET ASCIL SUARY, fH bytes XFRAYAT R PR BB A AT AL B A 1]
FeB R R AMER R/ MR E R 0 <= x < 256 (WR S IREIRF5| K valueError), XA
AEBOT AR LA N F5E,  BARVFE b AR AR S BT ASCIT e, ml DA o 25 24 i ) SCA
W FRIA T OB, (G OO TR I B R i 3 A AR e (5 H Ry SCAR AR BT B
HTFAHEE ASCIL i — ZE il Bk AR S B HIR ) -

B T EIE L, bytes X Gl w] DA Al LA 7 2k A 2 :
o HRE K EZRABEIHTER) bytes XL bytes (10)
o AT R R AT IR RN 4L bytes (range (20))
o S G X MU HIA 1 i 5 bytes (obd)
TGS [ bytes WEIAL,

W TP /N B R R B . — AT, RS PR E o A dE B 0 AR S AR,
bytes 27 HAT A AR 3L IR Y IR 2R 53 -
classmethod fromhex (siring)
Ibbytes )5 Pk ol —AMEID L E FATER I bytes X5 . FAFER LIt FR BN FATIBIA 175
PERIBOAG AL, Horp i) ASCII 25 A4 25 20«

>>> bytes.fromhex ('2Ef0 F1£f2 ")
b' A\xfO\xf1\xf2"

FAAE— A SRR, TRAKE bytes Xt G2 st B+ 75 ki Fm .

hex ()
Rl FRFERRTS, GRS LB AN AT A TS 2RI R

>>> b'\x£f0\x£f1\x£2' .hex ()
'fOf1£2"

3.5 FrhR T EE.
1T bytes XJ G B E BT F] (ZEITFdl) . EILXT—4 bytes X% b, b[0] FFh—EE, 1M
b[0:1] ¥ A— KR 1) bytes X5 . (X5 UARTFIFREAN, RIIFAY A=A — KR 1
FFAFER ) o
bytes X} 4 Fn il  FIREME S (0. .Y, NV EEHEEAE G bytes ([46, 46, 46]) XAERMEAE
. R PAMEA List (b) K bytes XG4 —A> BB L 51 5

{Efif: £14f Python 2.x JI F'EGUEH: 7E Python 2.x RS, Fuif 8 (L 4FH (2.x Pt iR A E —
HAHEFAXT5L) 5 Unicode A7 BEATA FIE UG . X2 T 9B R ARA I AL EM% . PAIERY. Python
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BRI S 8 fSCARIT Unicode SCAS R JE R A M AIX —Z5 . 7 Python 3.x H, I BB 45 OO ——
8 o I EHi 5 Unicode SCA I b A B AMHEL T, bytes 5P RFER AT QN LRSS RoRf B2 A A%

4.8.2 bytearray Y%

bytearray MR Ebytes SR AN V) .

class bytearray ( [source[, encoding[, errors] ]
1)

bytearray X[ 5% H % J@& A FH{HIEE, B
o ALl bytearray ()
o AR KIEMASEE T ES]: bytearray (10)
o JH I BB R A bytearray (range (20))
o St i DX PR HIBLA B9 BB bytearray (b'Hi ")
T bytearray X} 5@ W AR, AXFRER T bytes 4o bytearray #:1F Wik ) bytes il bytearray 3t #:4F
ZHb, B TEFT R R EAE .
T3S Wbytearray P E A
55 R et VNG 1+ Q2 = D I At I i VN P I A VNG 3 = 3 G 1 5 7 ORI g WO L D 7 L8
bytearray ZE28 ELAG M (R S BORSCH ) B I 280 3k
classmethod fromhex (siring)
bytearray FEI VAR —AEI L E FAFER P bytearray X5 FAFER AT FR AT
AN BERIERSF , HoH ) ASCIT 28 AT 2 9 200

5
e A R A R ) e

>>> bytearray.fromhex ('2Ef0 F1f2 ")
bytearray (b' . \xf0\xf1\xf2")

AFAE— BRI A0k, T LAY bytearray X G X I ) £ /N HE 2

hex ()
RPN FRFERRTS, RS LB AN AT A TS R

>>> bytearray (b'\x£f0\x£f1\x£f2') .hex ()
'fOf1£2"

3.5 B HE.

1T bytearray Xf 5 & B EH 751 (CRUTH%) , HBEXTT—A> bytearray X} 5 b, b[0] K hH—%
B, M bl0:1] ¥ h—MKE N 1Y bytearray X5 . (X5 CARFAFRARRE, RV B4 frEE —
KR 1 ITFRER) .

bytearray X % () % 7/~ fff i bytes Xt % 5 i {H #% X (bytearray (b'...")), S E I H AR B L
bytearray ([46, 46, 46]) XM T H. REZT A 1ist (b) ¥ bytearray Xf 4 4%
— R R 51 2

4.8.3 bytes F0 bytearray £{E

bytes #ll bytearray X Gl S5 A AN HRAE . ENTA LR SRR RVERL, A SALMbytes-like object HE
FTH A TR RGBT DMERRE T B d iR A A 2 SEEE R (H2, SRAEERAREIEE
B n] BRI TRV E R -
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1Efifg: bytes I bytearray Xt R ITIAAEZ FAFRIEN SR, MR TR IIHE AR bytes RN HS
e BN, AR AN Hik:

a = "abc"

b = a.replace("a", "f")
A

a = b"abc"

b = a.replace(b"a", b"f")

HL2E bytes I bytearray #/FE{EE I AA ASCIL i1 ks, PAEAL PIAE 38 — BB g 17 24 S 6 1]
X LERR A AL SR

TEfR: X SEELT ASCI AR AL R DAL T ASCIT a6 A7 1) i 50 vl g 25 ' B0

bytes H1 bytearray Xt 5 1) T 51 7594 AT A F4E 2 E & .

bytes.count (sub[, start[, end] ])
bytearray.count (sub[, start[, end] ] )

R A ¥ 55 sub KE [start, end] JEFE N AT 2 H BUIREL. A3 SHL start 5 end 29BNV R Fm i
BRI TSIV LURAE R bytes-like object B2 0 2 255 i B IR EE%L
{E 3.3 RE T B2 0 5 255 Y N IR0 VE T4

bytes.decode (encoding="utf-8”, errors="strict”)

bytearray.decode (encoding="utf-8”, errors="strict”)
IR 8] 25 7 bytes fRHD H R FAFER . BRHAGRAL S "ut £-8" . AJDAZE Y errors KV B A A5G T )y
2=, errors INBNMEN 'strict ', TGRS kK UnicodeError, HAMR FHI{E N 'ignore?,
'replace' WANMARAHANE T codecs. register_error () WIATR, B F44 R 4IE 5 £ N
1. BAFRHBgSYR, WS AR N,

Wi B encoding ZEUELE st v VP BRI TR bytes-like object, Fe/ABN G I ) bytes BY bytearray %if
%,

TE 3.1 BCEHE A TR KBS0 S

bytes.endswith (suﬁ‘ix[, start[, endE ])
bytearray.endswith (sujﬁx[, start|, end] ] )
AR DR DA A Y suffix Z5R R[] True, BNLR[E] False. suffic ] DAY i Z MR IS
ﬁf*’ﬁgﬂﬁ JedH. WA AR start, F5 TR E L ETTIRIG AL . ARG W end , FETEPTHE E (LB
B

BRG] DURAT B bytes-like object o

bytes.find (sub[, start[, end] ])

bytearray.£find (sub[, start[, end] ] )
R TR 5 sub TERE PR B I/ NVERT], sub 5 TY1 T s [startend] ZW. AIESH start 5
end XPFRTRY) T FoRE . MR sub RPHLFNR M -1,

FARRI 175 ] ARAT B bytes-like object B3 0 % 255 I NHYEEL.

52 Chapter 4. ;JEH




The Python Library Reference, %4 % 3.6.10rc1

fiR: incl () JrERL R B sub A CLRAT AN . BEAO#E sub S04y T4l WO in 4R
{4

>>> b'Py' in b'Python'
True

1 3.3 BUE MG %52 0 & 255 YU B 51 .

bytes.index (sub[, start[, endE ])
bytearray.index (sub[, start| , end] ] )

RMIF rind (), HELRAR T FHH 25|k valueError,
BB RN T 5] DR AT R bytes-like object B2 0 & 255 5 Fl N EEEL .
TE 3.3 MRUE M W32 0 % 255 Ju Bl N BB E R T .

bytes. join (iterable)

bytearray.join (iterable)
R[] AN iterable W) —FE IR 7 4 PR 0 80T bytes BY bytearray X4t WL iterable W AFAEATAT
e AT 2 AR E st r MRMEN ST K TypeError. $RfE%7 VAR bytes B bytearray X 4R i) A2
FHVER TR Z AR 53T o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, t0)
IES R0 H Thytes. translate () WX, BRI from HRREAFERFIG
to PARIRMALE ERYFRF; from 5 to WSR2 2 HAAMFEMAK .

3.1 B RE.

bytes.partition (sep)

bytearray.partition (sep)
TE sep R IR ALESR T A, Rk El—4 3 e, H &R Z s WA A S 5L
bytearray A, VAR IFRRFFZJERIFRSY . AR FRATARIRE], MR EIAY 3 Jodl il & s e A KA
Z3 1) bytes BY, bytearray X4,

B R B4 AT ] LU AT B bytes-like object ,

bytes.replace (0ld, new[, count])

bytearray.replace (old, new[, count])
REFA R REIA, i B I TR 175 old FRFFHEA A new. WL T AIIESEL count, W B
e H count PP

BRI T8 S HB 7 51 W] LARAE B bytes-like object .

TEfR: MO7YRRY bytearray A S JF LB E—— B BUR P E— RN S, RIESCA AR Tk .

bytes.rfind (sub[, start[, end] ])

bytearray.rfind (sub[, start[, end] ])
R TR 5 sub 1EFF A MR B B (Befi) &1, 3XAF sub FE 578 s [start:end] X, Wik
ZH start 55 end SAFEIRBAYVIRFoRE . WERARIRBNNRE -1,

BHRR I TIPS ] LARAT E bytes-like object Bi72 0 % 255 Ju il NI FEEL-
16 3.3 MR W7 0 & 255 YU AR BUE I 175

bytes.rindex (sub[, starl[, end] ])
bytearray.rindex (sub[, start[, end] ] )

KU Frrind (), BIEFFH sub KELFINf &5 kK valueError,
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TR TIPS ] LARAT B bytes-like object Bi;2 0 & 255 i [l N A B4
1 3.3 BCEHC: W2 0 2 255 Y H NI B EUE 751 .

bytes.rpartition (sep)

bytearray.rpartition (sep)
Split the sequence at the last occurrence of sep, and return a 3-tuple containing the part before the separator, the
separator itself or its bytearray copy, and the part after the separator. If the separator is not found, return a 3-tuple
containing a copy of the original sequence, followed by two empty bytes or bytearray objects.

BB RN BT AT AR AT B bytes-like object .

bytes.startswith (preﬁx[, start[, end] ])

bytearray.startswith (preﬁx[, slart[, end] ] )
AR B AR SE /Y prefix IR ] True, HMGR[ False, prefix ] AN i 2 LAk )
RIS R TCLH . AR W3R stare, R IT TR € LB ARG AL . WSRAT AT IEI end , REAEITR & 1.
Ik .
BB R RIS ] AR AT B bytes-like object .

bytes.translate (table, delete=b")
bytearray.translate (fable, delete=b")

i [u] Ji{ bytes Bl bytearray XS EIA, FEERH A BrA 7E AL S AL delete L BLIT) bytes, HiAx bytes 71l
AR TE WA TR, R K S 256 1) bytes X4 .

TRAIAE by tes . maket rans () JFIERAEFHE.
X AT R R P AT, 154 rable 2850 None:

>>> b'read this short text'.translate (None, b'aeiou')
b'rd ths shrt txt'

e 3.6 B BUAESCRFRS delete V59 KT S4

PAF bytes Fil bytearray Xif 42 i) 753 I BRIAT T 0 2 B0 8 I e 25 ASCI i — ik filg =, (H A5 AGE 241 S48
f}?,ﬁi@ﬁfm TAERE R . T RA/N R A Y bytearray VAR R IEHIATHRAE, TR SR
POp
bytes.center (widih[, fillbyte |)
bytearray.center (width[, ﬁllbyte] )
R MFE R RIA, FERKEER width W FF5I N EH, 8RR E R fillbyte SHFE PR 25060 (BRI
ASCI ZAE4F) o X Fhytes X4, AN width /INT45T len (s) WER[EEFHIEIAS .

MR IETTIRY bytearray HUAS Hf A LA E—— B R E NS, RIESCA ATk 2 .

bytes.ljust (width[,ﬁllbyte])

bytearray.ljust (width[, ﬁllbyte])
S SR R EIAS, FER R width ()55 SEZEX 5. [ E W fillbyre ST (BRINGE ASCIT
ZHEAF) . W T bytes WG, AR width /NT2T Len (s) MR PR EIA .

Hff: BT bytearray JRA Hf A JFUBEAE——BER A DS, BIERAMUEATSAL .

bytes.lstrip( [chars] )

bytearray.lstrip( [chars])
RIEEFHN I RIA, BBRAE €T . chars ZHCHTE € BB BRTFIEE S i Hps) x4
AR Ty IR H 2 T ASCIL“F4F . AR IS B None, W chars ZHCERINE B ASCIL =5 44 .
chars ZHOFAEERADHIL; RSB HRSBEN A HE:
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>>> b spacious '.lstrip()
b'spacious

>>> b'www.example.com'.lstrip(b'cmowz.")
b'example.com'

TR IRI A (R F78 AT AR AL R bytes-like object .

MR BEJTIRIY bytearray HUAS Hf 3 LA —— B R E DR, RIMERCA ATk 2e .

bytes.rjust (width[,ﬁllbyte])

bytearray.rjust (width[, ﬁllbyte])
R B R R REIAS, FER N width )7 SR SEAR 5. JERHRE W fillbyte ST (BRINGE ASCIT
ZHEAE) . W T bytes WG, AR width /NTAET Len (s) MR FFAIREIA .

MR BLT7VAR) bytearray fiiAS S AF ERAE—— B R E DR, BMEBCA BT AT .

bytes.rsplit (sep=None, maxsplit=-1)

bytearray.rsplit (sep=None, maxsplit=-1)
K ZBEH PSR A R 2R 2L 5P 8, (T sep AN B AT, QHSREE T maxsplit, Wi % #E4T
maxsplit 53, M s DHG. QR sep R4 E BN None, AL HAL{ ASCIL 28 AT 17 51 #R &
BelE R RT. BT MABTEEIRS, replit () WHAMATHEZUT F SOk split (),

bytes.rstrip ( [chars] )

bytearray.rstrip( [chars] )
REEFHIRIA, BRIEEMRRTEN . chars ZECHIEE BB BT EHESH ZH#HHFH)—X A
A FRFRW I OB 2 T ASCH - 4F . WARAEIEECH None, W chars ZHCBIAEFR ASCH %5 H£F.
chars ZHOT ARG E BG5S BRSEEN ITE 414!

>>> b' spacious '".rstrip()

b!' spacious'

>>> b'mississippi'.rstrip(b'ipz')
b'mississ'

BRI 0 3k 7 5 W] LU AE R bytes-like object

TR BLITIERY bytearray JRA 5 4 JUBEAE—— B R AE—DBXER, BIERAMUEATSAL .

bytes.split (sep=None, maxsplit=-1)

bytearray.split (sep=None, maxsplit=-1)
K¢ e F AR WARIR R 781, (T sep AR 20 BRAE . AARES 13 T maxsplit HAEGA(E, WiKZ
PEAT maxsplit W5y (B, FIREEZ A maxsplit+l NIEHK) . WER maxsplit RIGESCH -1, W
ANBRFR B (AT ITA AT RERIHR 43 ) -
MR T sep, WIEZM DA SWHEE RN 2w N 2R T Fs @Gl o, , 2.
split (b', ") RHRE [b'1', b'', b'2'1). sep ZHOTREN—DZFA)TH (Flan b 1<>2<>3" .
split (b'<>") ¥fi&M [b'1', b'2', b'3'1). FAEENS R FF &R (b ] 5
[bytearray (b'") ], HARPHTHAIRDIEZETL. sep ZH0T PARAT R bytes-like object
Bilan

>>> b'1,2,3".split(b', ")
[b'1"', b'2', b'3"]

(Qi¥iE3)
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(£ 50

>>> p'1,2,3".split(b', "', maxsplit=1)
[b'1', b'2,3"]

>>> b'1,2,,3,".split (b', ")

[b'1', b'2', b'', b'3', b'']

WK sep RAGE DN None, W7 —FdfrorFiihk: B ASCI 28 AFF 2PN A AT,
RS PIIT RBOR B AAT. P, FEARE 2 AT B 0L T X 25 FP 8l s A 3% ASCIT 23
AP AT IR B [

i

>>> b'l 2 3'.split()

[b'1', b'2', b'3"]

>>> p'l 2 3'.split (maxsplit=1)
[b'1l', b'2 3']

>>> b 1 2 3 ".split ()
[b'1', b'2', b'3"]

bytes.strip(Lﬁam])
bytearray.strip(hﬁam])

REFJFII R RIA, BT E IR AR R TAY . chars BHCNIE E BB 7 A 1 675
XA FREI T R 2 T ASCIL A 4F . WA SN None , W chars ZHERINFE ik ASCIT
ZEHET. chars ZEOTERE BAMREBURESG e 2RSS EENITa A G

>>> b' spacious '.strip()
b'spacious'

>>> b'www.example.com'.strip(b'cmowz.")
b'example'

LR IRA AT 75 AT AR AL R byres-like object .

TEfR: MO7VRR bytearray A S 3F LB E—— B RUR P E— DN S, RIMESCA BTk A .

PAF bytes Fl bytearray XI5 i) J5 35 £ BUE (I He s ASCIL i —EiIME X, AR M4 A1 3 il 4
THE AN A Y bytearray J5 kR FR FHIBATIRAE, 22 AFHINR .

bytes.capitalize ()
bytearray.capitalize ()

R RPN R AS, A RSP AR RN A ASCILPAF, FF HAR— AN i P A K5 i
RIN/ING o A ASCI Y ERFARER AR A AL

TEfR: M7 VRRY bytearray A S JF LB E—— B SO E— DN S, RIESRCA SR .

bytes.expandtabs (tabsize=8)
bytearray.expandtabs (tabsize=8)

R FE RIS, A BT ) ASCIL il 247 & il — D a4~ ASCIL ZEA% i, BARHGT Y i 91 (o
L TER TIRATIE . &F tabsize NFATBEN—AHIZRAE (BOAME 8 IWBUERHIRAAES] 0, 8, 16 (KUK
) o ERITFPS, UHis G BB TI B — AT I PR3 W5 ASCIL i 45
(®'\t"), WFFAELRAPEA— DRSNS, ARRYH ST T — R A. (IR S A2
S ) AR ET TN ASCILEATAT (0" \n") B AT (o' \r"), B GIHRFUHIERNE.
ARATHA 755 2 RO MBSO FIHAF L WIS —, A7 T EAERE T E I & a2
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>>> b'01\t012\t0123\t01234" .expandtabs ()

b'01 012 0123 01234"
>>> b'01\t012\t0123\t01234"'.expandtabs (4)
b'01 012 0123 01234"

TEfif: BRI bytearray iRAS Ff A OB ——BERE A DBESR, BIERAMUT T .

bytes.isalnum ()

bytearray.isalnum/()
Return true if all bytes in the sequence are alphabetical ASCII characters or ASCII decimal digits and
the sequence is not empty, false otherwise. Alphabetic ASCII characters are those byte values in the se-
quence b 'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ '. ASCII decimal dig-
its are those byte values in the sequence b' 0123456789"'.

Biltm

>>> p'ABCabcl'.isalnum()
True

>>> Pb'ABC abcl'.isalnum/()
False

bytes.isalpha ()
bytearray.isalpha ()
Return true if all bytes in the sequence are alphabetic ASCII characters and the sequence is

not empty, false otherwise. Alphabetic ASCII characters are those byte values in the sequence
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ"'.

Bk

>>> pb'ABCabc'.isalpha()

True

>>> p'ABCabcl'.isalpha ()

False

bytes.isdigit ()

bytearray.isdigit ()
Return true if all bytes in the sequence are ASCII decimal digits and the sequence is not empty, false otherwise.
ASCII decimal digits are those byte values in the sequence b'0123456789"'.

Bilgn

>>> b'1234"' .isdigit ()
True

>>> p'1.23".isdigit ()
False

bytes.islower ()

bytearray.islower ()
Return true if there is at least one lowercase ASCII character in the sequence and no uppercase ASCII characters,
false otherwise.

Bl

>>> b'hello world'.islower ()
True

(Rt
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>>> b'Hello world'.islower ()
False

/NG ASCH Z& 2 HE 5774 b abedefghijklmnopgrstuvwxyz ' HFHFE&. K5 ASCII
FARE T EA S 7E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I F4F.

bytes.isspace ()

bytearray.isspace ()
Return true if all bytes in the sequence are ASCII whitespace and the sequence is not empty, false otherwise. ASCII
whitespace characters are those byte values in the sequence b' \t\n\r\x0b\f' (space, tab, newline, carriage
return, vertical tab, form feed).

bytes.istitle()

bytearray.istitle ()
Return true if the sequence is ASCII titlecase and the sequence is not empty, false otherwise. See bytes.
title () for more details on the definition of “titlecase” .

Biltmn

>>> b'Hello World'.istitle()
True

>>> pb'Hello world'.istitle()
False

bytes.isupper ()

bytearray.isupper ()
Return true if there is at least one uppercase alphabetic ASCII character in the sequence and no lowercase ASCII
characters, false otherwise.

Bi4n

>>> b'HELLO WORLD'.isupper ()
True

>>> p'Hello world'.isupper ()
False

/NE ASCH FA R FE TEA SHEF Y] b ' abedefghijklmnopgrstuvwxyz ' FHFES . KE ASCI
=y A

FRP R EA S E)F 4 b ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FET.

bytes.lower ()
bytearray.lower ()

R MR AR, HrE KRS ASCH E5F545 T /NS T
i

>>> b'Hello World'.lower ()
b'hello world'

/NG ASCH FE&F il HE 574 b abecdefghijklmnopgrstuvwxyz ' FHFER. KE ASCII
FR R EA SAE/FY) b' ABCDEFGHI JKLMNOPQRSTUVWXYZ ' I F4F -

1M BLT7VAR) bytearray A4S S AR R —— B R E ISR, BMEBCA BT .

bytes.splitlines (keepends=False)
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bytearray.splitlines (keepends=False)

AR 0] R R A AT AR R SN R, FE ASCIL AT AR B L EAFR 4 o BU I YA F universal newlines
FAR T GERINEPRNETIATR, BRIEA I T keepends H HEAH .

il
>>> b'ab c\n\nde fg\rkl\r\n'.splitlines/()
[b'ab ¢', b''", b'de fg', b'kl"']

>>> b'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
[b'ab c\n', b'\n', b'de fg\r', b'kl\r\n']

ARTFsplit (), BT 0ERAT sep i, W T2 FAFH BT IRRFR R —A25 5%, MR RAHRTA
DGR TSN

>>> b"" . split(b'\n'), b"Two lines\n".split(b'\n")
([b'"'], [b'Two lines', b''])
>>> b"" . splitlines (), b"One line\n".splitlines ()

([], [bL'One line'])

bytes.swapcase ()
bytearray.swapcase ()

R EFEJPAMEIA, /NG ASCH AR AR KRG, IR
Bl

>>> b'Hello World'.swapcase ()
b'hELLO wORLD'

/NG ASCH Z &l HE 5774 b abecdefghijklmnopgrstuvwxyz ' HHFE&. K5 ASCII
FA R EA S E)F 4 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' I FEF.

A Fstr.swapcase (), FE_FHH AT bin. swapcase () . swapcase () == bin BT,
K/NEEAE ASCIL H@ X Fx ), B HXT T4 Unicode A7 R 6 A B AT

TEfif: BEITIEM bytearray SRAS 5 3 JUBEAE—— BB AE—DBXER, RIS MUETSAL .

bytes.title()
bytearray.title()

AR o] J e PRSI R CA A BRI A— AN RS ASCIL PPN TRk, HARTFREN/NG . AKX
ARG B 7 (B PR IR AN AL

g

>>> b'Hello world'.title()
b'Hello World'

/NG ASCH FE&F il T EH A 574 b abedefghijklmnopgrstuvwxyz ' FHFER. KE ASCII
TR T EE SFE 7 b ABCDEFGHIJKLMNOPQRSTUVWXYZ ' HHF4F. Frf Hth F A5 (H#A
KoK/,

GEE R R TR 5B F TR E S, RS R A B . %08 AR 2B L T EVRA
2 HEMERE R SIS A RS Oy IR S, Xl e S 2N B4R

>>> pb"they're bill's friends from the UK".title()
b"They'Re Bill'S Friends From The Uk"

T RAfSE I DRk s R AR AT XS R AL B
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>>> import re
>>> def titlecase(s):
return re.sub(rb" [A-Za-z]+ (' [A-Za-z]+)2",
lambda mo: mo.group(0) [0:1] .upper () +
mo.group (0) [1:].lower (),
s)

>>> titlecase(b"they're bill's friends.")
b"They're Bill's Friends."

TEfR: MOTVRRY bytearray A S 3F B E—— B BUR P E— DN S, RIESCA SR Tk .

bytes.upper ()
bytearray.upper ()

R EFEPAIEIA, HErG /NG ASCH 573545 T I K ST
g

>>> pb'Hello World'.upper ()
b'HELLO WORLD'

/NG ASCH FE&F il HE 574 b abedefghijklmnopgrstuvwxyz ' FHFRA. KE ASCII
FE R T HA EHEFES b ABCDEFGHI JKLMNOPQRSTUVWXYZ ' FHIFLF o

MR LTI bytearray A4S S AR ERAE—— B R E DR, BMEBCA AL AT .

bytes.z£fill (width)

bytearray.z£ill (width)
R E A EIA, FEAABIHFE b 0" R 7 9K B2 R width. TEFERETIZE (o' +'/b' =) I
RAEIENAFS Z BEHAMARFEZ H. X Thbytes X5, WH width /NF5%T len (seq) WEREIFFH.

fian

>>> p"42" . z£fi11 (5)
prooo4z2"

>>> p"-42" . z£fi11 (5)
b'-0042"

TR BTV bytearray BUA 5 4 FUBEAE— BB AE—DHER, BIERAMUETSL .

4.8.4 printf RiEHFTHERMHEAL

P AL AR IR S A L S PO, TR S AR (PLAITETE E B e AL AT
AT B R T RE R T B, IO A e,

FATEREXS (bytes/bytearray) HA MR N EEIE: A s BUD B85 XWPFRAFITR 14
AN HEZHESF. X T format % values (HH1 format Jj—ANFATHRNS), 1€ format ) & bRl
TP I N BB Z A values 55 H . HACREMTAE CiF R sprintf ().
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WZR formar FER—AFIMSHL, W values 7] LA — ARG BTG, values A7 B2 f&— L 5
BT R G R E VR AT IR IR ) o2, B e — BRI B R (B InTed ) .

FAARCAT S PIAEOE 2 PR A AN A8, HA AU AL L B Dy -
Lo 45, T ARCHE s R LG .
2. Wi (WTik), dmEEES R ARSI AL (BIAN (somename) ),
3. BEgEhy (ATik), HTsom s i e R p 45 5L .
4

CE/NVFBGRE (FT3E) . WRARER '+ (B5), WISLERTEEE M values TLAIY N —JCR BRI, 2%
BB Gy fi /N BEGEBEAN T e A BE 2 SR Y TC R

5. K68 (FI3k), PAFE ' . (5% Z e EEMERA L. REEN '+ (BS), WSLPRREE S M
values T N —ICE PEEL, BRGNS INARE B2 JFITE .

6. KEMBIMAF (AIiE).
7. BERIEH,

MHASE—AD T (SO B, o p ik sl oL 6 N 55 i i, X R
'S PR E T SRR I RS A AR AR (L.

>>> print (b' has quote types.' %
. {b'language': b"Python", b"number": 2})
b'Python has 002 quote types.'

TELLTE DL I AU R BEI L * il (R E— RIS HOIK) .

AR -
s | &Y
Y EREC T B UL (R R 30) .
0" | FAREAECA IR AT
| RREER AN T (WERIF AR 0 Bk, WIS EH).
U SR AP R A IR (B T ATHS ) IR B AR
RS C 4 B ) MR THRARECRIITEL (SR AT R

FTDAA K BERE U (n, 1 0 1), {HL2R/2, TR0 Python UL A% — FDL 31d 44T ad.
BRIy
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® % X iF
F b
'd’ A5 TR
it HRF5 TR
"o 15 G R 1)
'u' IFRRA - ST TdT . ®)
'x! HEFgHadtdge UNg). (2)
'X' HiFsTAdEE (K5). 2
e Fadats UhNg). )
'E' e (K5). 3)
"f' i Ll 3)
'F' T kA 3)
'g' TE R WERAEEUINT -4 BURN/NTRS WS /NS Fa 8o =, A Il A kil s =X “4)
'G' TR AR EUINT -4 SO/ NTRS N RS ha 8ok =, A Il 1k il X “)
'c! EAEAT (BRI S) .
'b! FArEE (FETREG ZZoh K E B _ bytes__ () IUXR). 5)
's' 's' g2 'b' A%, HYAEELT Python2/3 FACES H ] (6)
ES FAER (ffi ] repr (obj) .encode ('ascii', 'backslashreplace) #4(F{i] Python | (5)
WEIB
'r' 'r' g ta A%, H S TERT Python2/3 AR A . )
'S ANEEISRL, TR P — ' A

MR

(1) WA S5 B AR AT ( 00 ).

(@) WHRTGR ST T2 ARA " 0x 50X A% (BRETRU "= B2 X' His).

(3) W RIG RRSAELERP 85—/ NI, VBRI 2T
NSRRI B RS, BRAN 6.

(4) B RTB R AR 55—V, R A (L R R AL O T ABRERERS B
NGO I IR AR R A R B 6.

(5) MHHHN N, MUY N 54

(©) brwst I, B 3x RIPHR LWL,

() brart BIH, L 3x RIS R AR

(8) =, PEP 237,

TEff: TR bytearray JUAS 5 JF JIEHLEAE—— B AU AE— DN S, RIESCA U Tk .

B

PEP 461 - > bytes fil bytearray ¥5/il1% #&=4k

3.5 B ge.

4.8.5 AHEHNE

memoryview X4 Python AT A — XS B A s, W B4 30 RE Geoh KM oz #1745 Ul .
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class memoryview (obj)
Al —51 H obj Bimemoryview, obj WM ZFFZp XM . SZHE G KA N B R FEbytes
Mibytearray.

memoryview BA LEMMEE, BRI i EIEXTR obj B b BAY EA N A7 B0, X T 2 i B2 LB

Wbytes Mbytearray Kil, —MICEME 151, HRHMARIIWarray. array WHEAE
PNGLPIE

len(view) Htolist K JEME, WFR view.ndim = 0, WERKEH 1. W view.ndim =
1, WHKEST view HITREE. MTESWYER, HKESTRR view iR B RN KE.
itemsize JEMEA] MRS AN TR I T4

memoryview AFBIIYIT METIVIMHICEK . —4EUITHIEERIEZ— > THLAL:

>>> v = memoryview (b'abcefg')
>>> v[1]

98

>>> v[-1]

103

>>> v[1l:4]

<memory at 0x7f£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

R format jg—ARE T struct BEHEEERAGIHIRT, 00 5036 B Beak dy 8ot i o2l
BATRG], FRPUHA EFRER A AR . —AENAEOLE AT DAGE ] — BBl iy — A B o ity e
MIATRG . ZUENAFORIE ] AGE ] d i85 ndim BRI OCRAATRT], ndim B . FHEN
PR P AT PAGE ) 25 e A TR 5

X B AR AR B

>>> import array

>>> a = array.array('l', [-11111111, 22222222, —-33333333, 444444447)
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

>>> m[::2].tolist ()

[-11111111, -33333333]

MR T EX GG, WAL SR — 4R R TR(E . 23 R/ NI B e

>>> data = bytearray(b'abcefg')

>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = ord(b'z")

>>> data

bytearray (b'zbcefg')

>>> v[1:4] = b'123"

>>> data

bytearray (b'z123fg")

>>> v[2:3] = b'spamn'

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: memoryview assignment: lvalue and rvalue have different structures

>>> v[2:6] = b'spam'

(R Tgksn)
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>>> data
bytearray (b'zlspam')

ARGV B L b S I (S SR A R TR 1A
E XK hash(m) == hash (m.tobytes()):

>>> v = memoryview (b'abcefg')

>>> hash(v) == hash(b'abcefg')

True

>>> hash(v[2:4]) == hash(b'ce')

True

>>> hash(v[::-2]) == hash(b'abcefg'[::-2])
True

1E 3.3 BUEE: —4E AP ILE BAE T AR B A AR BT, ‘bT B ‘o i 4E R IL I BiLAE
r=ui iR

TE 3.4 MR UG NWEMERIIES HshiEN N collections. abc. Sequence
TE 3.5 WUCE M PIAFAR R EAE ] (8 ] B R oe i 7 & 5 .
memoryview BN —L)5E:

__eq__ (exporter)
memoryview 5 PEP 3118 w1t 5 tHh X B AR RAN IR, IF HAR YU st ruct IR SR
PR A I A ARG I B A S AR AR TR, W E AT S5 i .

MTFtolist () BEIFFH st ruct MFAH T, WK v.tolist () == w.tolist()
W] v i w FH A

>>> import array

>>> a = array.array('l', [1, 2, 3, 4, 51])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01)

>>> c = array.array('b', [5, 3, 1]

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == a ==y == b

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True

>>> z = y[::-2]

>>> z == C

True

>>> z.tolist () == c.tolist ()

True

WER PRI TR R st ruce BLRFTSCRE, WM G R R A (RIfEREAF
FrEpFIZerh XN ZEAR A )

>>> from ctypes import BigEndianStructure, c_long
>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

>>> a = memoryview (point)
>>> b = memoryview (point)
>>> a == point

False

(Rt
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>>> a == b

False

R, SEAERRE A, TN, v is wiB FRERE v == w,
TE 3.3 BOE R 2 BT RAS LA ISR A7 I 2 220 2% H A oS 2 AR AL 454

tobytes ()
B Gk KB/ 7 daRk ] XA S TAENAFIRIE B by tes Hitids.

>>> m = memoryview (b"abc")
>>> m.tobytes ()

b'abc'

>>> bytes (m)

b'abc'

XETFARELRAL, 4PRET IR IR, KA U iR . tobytes () (HF
IRAREK TR, AP G st ruct BHUERIRL RN .

hex ()
Rl —ANFRFERRTS, H o BIPAAS T /S 3B 2R 2 oh X L A1 .

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

3.5 BRI

tolist ()
PG X NI A— T R YR IE R .

>>> memoryview(b'abc') .tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.31)
>>> m = memoryview(a)

>>> m.tolist ()

(1.1, 2.2, 3.3]

TE 33 WOEM: tolist () BHESFfstruct BEHIETE TR TA P IREM A 2 4E 808 B
o

release ()
FERT R NAFLEDS R B ATT R RZ Gt X . VFZ X QAL B SRR AR 2 R IR IR A (140,
bytearray fFERAE IR/ 5 I, TR release() W] AT (HHUS R 2 ok LB (GFRE
TAEATZ AR BTIR) o

TR ESE R G, AR E it S B ER 5 K valueError (release () AR YA, BH]
PAREZ A H):

>>> m = memoryview (b'abc')
>>> m.release ()
>>> m[0]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

fEH with i), ATRAGE L BRSO PRPISGR B SR RBOR:
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>>> with memoryview(b'abc') as m:
m[0]

97

>>> m[0]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: operation forbidden on released memoryview object

3.2 B fE.

cast ( format[, shape ] )

e TR S AL R B RS AR . shape BRIAH [byte_length//new_itemsize], XEIR
HHRNE SR —YER . R —H AR, B XA AP SRR

1D -> C-contiguous Fl C-contiguous -> 1D,

HAg U R T st ruct IEIAT I B JuRFUEARR . Ko — A b0 7 iAg sl ( ‘B, b’
o ‘e’ o GERAY TR LS A A

- 1D/long %54}y 1D/unsigned bytes:

>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

R

>>> x.itemsize

8

>>> len (X)

3

>>> x.nbytes

24

>>> y = x.cast('B")
>>> y.format

B

>>> y.itemsize

1

>>> len(y)

24

>>> y.nbytes

24

} 1D/unsigned bytes ¥4t >4 1D/char:

>>> b = bytearray(b'zyz")
>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview: invalid value for format "B"

>>> y = x.cast('c")
>>> y[0] = Db'a'
>>> b

bytearray(b'ayz')

¢ 1D/bytes 5544 3D/ints F4£40ef 1D/signed char:

66
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>>> import struct

>>> buf = struct.pack("i"*12, *list (range(12)))
>>> x = memoryview (buf)

>>> y = x.cast('i', shape=[2,2,31])

>>> y.tolist ()

(reo, 1, 21, I3, 4, 511, [(le, 7, 81, [9, 10, 11]11]

>>> y.format

[

i
>>> y.itemsize

>>> len(y)

>>>
48
>>>

y.nbytes
z = y.cast('b")
>>> z.format
lbl
>>> z.itemsize
>>>
48

>>>

48

len(z)

z .nbytes

Cast 1D/unsigned char to 2D/unsigned long:

>>> buf = struct.pack ("L"*6,
>>> x = memoryview (buf)
x.cast ('L', shape=[2,31])

len(y)

*list (range (6)))

>>> y =
>>>
2
>>>
48
>>> y.tolist ()

(to, 1, 21, (3, 4, 511

y.nbytes

3.3 HMIRE.
7 3.5 UM TN, IR 2R
S A ST 0 R

obj
WNAFILE B T2 X R

>>> b = bytearray(b'xyz')
>>> m = memoryview (b)

>>> m.obj is b

True
3.3 FrihnE.
nbytes
nbytes == product (shape) * itemsize == len(m.tobytes()). XEFHMELHE

AR £ b2 B8 EA—E ST len (m):

>>> import array
>>> a = array.array('i', [1,2,3,4,5])

(FItakss)
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>>> m = memoryview (a)
>>> len (m)

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

Z YA

>>> import struct

>>> pbuf = struct.pack("d"*12, *[1.5*x for x in range (12)])

>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

([ro.o0, 1.5, 3.0, 4.5, [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len (y)

3

>>> y.nbytes

96

3.3 FiihRE.
readonly
— DRI R BRI R
format
—AFRER, AERE RN TCRIRR (FR R st ruce BEHHRER) . WAL A HA LR
WA FAFRI S IS0, (A (ol ist () (URTBE R BT ZHKaL.

TE 33 BCE M #55K "B IAE S Hie I struct ARUHUE R ALY X K E memoryview (b'abe') [0]
== b'abc'[0] == 97,

itemsize
memoryview H1EEANTCE AT AT R IR/

>>> import array, struct

>>> m = memoryview (array.array ('H', [32000, 32001, 320021]))
>>> m.itemsize

2

>>> m[0]

32000

>>> struct.calcsize('H') == m.itemsize

True

ndim
— R, RN ENZEBEH AR Z DY .

shape
—MRBOCA, il ndim BRI S HH NAF IR N 4B AR

TE 3.3 BOEE: 24 ndim = 0 WHECH S ST R4 None.

68

Chapter 4. ;JEH



The Python Library Reference, %4 % 3.6.10rc1

strides
—MEEFOCH , B ndim KRG AT RRI RN, DA RS g A4 ST
1 3.3 MRS R 24 ndim = 0 BH{E - 25 T4 M A T8 None.,

suboffsets

1t PIL KRS TR - (B DU EASEE R .

c_contiguous

— R NIRRT N C-contiguous 11 /R{H.«
3.3 Bk HhE.

f_contiguous
—AFEBH AT M Fortran contiguous W4 /R1E .

3.3 B e

contiguous
—ANFEBH NTFAE A M contiguous YT JRAE «
3.3 B IhhE.

49 FEE5I A —set, frozenset

set XF 5 52 HL A ME—VE i hashable X5 B TC P 2 0 4E . & LA S S B ARG . M5 i R BR
DA KK E PGSR, FlinscsE. I, ZESMIREELESE. (XTHMERNRIESFdict,
list Htuple ZBNEI, WA collections fHil, )

HHAZTE—F:, E£AMWZHFFx in set, len(set) fll for x in set. EN—FEFHLTE, £4&
FHANLFRICEM ESIEANT . FNHL, AR SHFRT] . YR S5 R AE

HHEIE PR N EEGEA, set Mifrozenset, set KALREAARR—H N PME add () Fil remove ()
RAER YRR . TR AR I A A, HOS e VR 7 g 4 s HAb R A JC K . Frozenset
BALEAR AR I H oW hashable — N ZAERTAN G A REFFEAS s TR e mT AR VR 7 i s ol b B2 A 9 T
%,

BT R DA sec #1528, JEZSHY set (N2 frozenset) iA AT DA i ¥ DAIE 543 R A L Z SN E LS THIE S 2
WRAEE, filn: {'jack', 'sjoerd'},

PR R e E A AR A A 1 7 X

class set ([iterable])
class frozenset ( [iterable] )

IR ] —AN Y set By frozenset X142, HIITZE K QT iterable, & ITLE VN Nhashable, B3 HES
MR MES, TANZEGUIIN frozenset X4, WIRAKSEE iterable, WIKF IR [B]—ASHT )25
£,

set flfrozenset WYSEBIHRHEDAT B4 :

len(s)

RIEES s RS (R s 9340 .
X in s

Rl x 275 A s T .

X not in s
R x 2R AE s PR .
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isdisjoint (other)
WHRES TR S other JLAHTCE MR True., 4 HACY N EGHIZTE R ZSESRT, HEH
PSR

issubset (other)

set <= other

K2R P )RR TCRARTE other ZH

set < other
K ES R N other E T4, Hl set <= other and set != other,

issuperset (other)
set >= other

Kl 275 other FH RN ICHEELR G Z

set > other
KM EEE TSN other I EHSE, Bl set >= other and set != other.

union ( *others)
set | other | ...

R, HAP RSk B ARG PAK others 37 E Y T 4G IR -

intersection (*others)
set & other & ...

R AN S, K REALAK others 72 I INA £ G P ILAIIITR.

difference (*others)
set - other - .

B A, ol LA A e others $5E MIFABIE ol R TFAE I TE

symmetric_difference (other)
set ~ other

BEl =, AR TRSUR T LGSR T other $8E R HANSE S, (EOARER & T W% .

copy ()
Return a new set with a shallow copy of s.

o &, O oz B & M A Wunion(), intersection(), difference(), DA
Fsymmetric_difference (), issubset () Fflissuperset () F S EZFEFR EA XL
YERZE. M2, BTN s AN ZR SO EE . X T4 5 A s
LU set (Tabe') & 'cbs', MAEEREEPET MR set ("abe') .intersection('cbs'),
set fllfrozenset WX FEASEANILE. MMEGY HMLAEGNMEATHENTTEHEETH
— M EEZ N (BRI AR T4) RIS, —PEAY B Y H A — I EANETE (G
EWTEEPERE) NS AN EEG. —MEAGYHICYH S — I EANERE (B
FREERE ) WA .

set W LBl Hrrozenset WLl 2 B & T E 109 6 0 #E47 L. Bl 41 set (Tabe') ==
frozenset('abc')ﬂg[]True, set ('abc') in set([frozenset('abc')])ﬁ}*$¥o
FHEGHE BRI A2y s i, (ERMA IS HRFHAZ BRSNS B AR Xt
FFEE, FIPAT g ik False: a<b, a==b, or a>b,

M THRAMUESCTHHDT (THRXR), WILhEAEISEList . sort () Jrikiyk It IosE Lo
EAMILR, STUHEHEEM, WA Nhashable,

B Tset Ll Hrrozenset 1 3k il i 42 B/ I& B 5 58 — A B AE BOHH R g 25 84, 6 e
frozenset ('ab') | set ('bec') Ffik[\| frozenset HSLH,

TEIN TR T set MABMHTAWALR frozenset SLHIHERAE:
update ( *others)

70
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set |= other |

EHAEL, VR H others THIFTA TLE .

intersection_update (*others)
set &= other & ...

EHES, HAREHAPAERTE others FHAFFER TTE .

difference_update (*others)
set -= other | ...

WS, BERE A AEET others FYILE.

symmetric_difference_update (other)
set “~= other

B S, RRBET RGN — AR FfAER TR

add (elem)
FFICE elem TMBN LA .

remove (elem)

MEEGHREIRTCE elem. WIR elem NFAET LGN &F| kKeyError,

discard (elem)

WIERICEK elem FAAET S PR HAD R -

pop ()
MEEFBERIFREMEE—ITR. WREG NG| K KeyError,

clear ()

MEEGHREERFT A IR -

iR, JFiB8 B A Bupdate (), intersection_update (), difference update ()
Mlsymmetric_difference_update () JENHEZEBERIZIENSEL.

WA, _ contains__ (), remove () fldiscard () Jy¥ER) elem 1A fE 2 —1> set, X FEkf—
AEEMY) frozenset TR, SR elem G IHANE— MZRBINT S

4.10 BREISERI—dict

mapping X2 ¥fhashable (EBGFEUE XIS . BGHE T 28X0 5. H A {CH —FidnEBug Ry s, (X T
HAMMR IR RIS H 1ist, set Htuple LENEI, PNfcollections fEdk,)

THAHE LT R DARAEAE . ARhashable fE, IS8R, FEHAN R AR A E (I RELTE T
FEXFRARRBEAT LR ) AT IS . BTS2 A SR R 0 LU — iU - A SR A BB AR 55 (Bl
1A L. 0) M Al AR SRR Al — 7 H . (HREER, s TR 77 S i S 2 iU,
PR L A 7 B e AN R Y )

FHA DU i R DLE S g 2 EXP RS TS 2 R d, flan: {'jack': 4098,
"sjoerd': 4127} B{ {4098: 'jack', 4127: 'sjoerd'}, tHA[PAIEIT dict My RRSRAE .

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

AR ] —ASH AL, BT AT A BB RO ] RE D 1 R T SRR IR L

WREH G BN ESE, FOE DS F, RAE M ESEOr AT 4, Fae—
RSP G FBEX . BIMETE, B8 SEU AR —iterable 342 . %A ERXTG
FA) A — T A B IR — AR AL S AN T R B PR G o BT 38— X G 1k - S —
gﬁ’ffé;ﬁ\ﬁ%%ﬁiﬁﬁﬁ@%ﬁ" AR — A IR AL, A i e — IMELRS O A
HHL F ST WY Y AHL
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WERE I T KBTS, WERETSUEAEXPOMAT T MBSO R R 7. AR EMAR &
CAFTE, KA X SHIEREIOR A CES BN ES

YERER, PARRBIERENFZHIYET {"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> g == b == ¢c == d == e

True

B — O AL 5 B 7 S0 Oy R AR F A 207 Python ARl VR 8 . oAt Iy =00 m] i A AT:
AR B
X R B SRR AR (R SO BSR4 S ) -
len(d)
IR d I
d[key]
AR [E] d TP RA key BRI, QRBUR HORTETE key M5 K KeyError,

WRFIHP)TIRE X T HE __missing_ () FH key NFELE, W dlkey] BAERFEHZ I
F‘ﬁﬂ?‘e}%keﬂﬁjﬂ%ﬁl dlkey] Ff)FRHRFEE| % __missing__ (key) WHFTREIEKE | & RAEAM
MRS WA HAEAESO B2 ORA _missing_ (). WRAKEN __missing_ (),

WUAﬁiﬁKeyError __missing__ () MIUR—DITIE; EARRE LI E:

>>> class Counter (dict):
def _ missing__ (self, key):
return 0

>>> ¢ = Counter|()
>>> c['red']

0

>>> c['red'] += 1

>>> c['red']
1

FHBBIFERT collections. Counter SEMMFER Y . I8 7 — 1AM _missing_
FkRtcollections.defaultdict Fr{# A .

d[key] = value
¥t dikey] %N value.,

del d[key]
Pt dikey]l M d HRRR. QERBLFPALELE key M5 K KeyError,
key in d

MR d PAFAERE key MR A True, FHMIRME] False,

key not in d
ZEMTF not key in d.
iter(d)
IR AT LA B TR NS . X2 iter (d.keys () AUHEER L.

clear ()

Mol S P R -

copy ()
IR ] Ji R e DL
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classmethod fromkeys (seq[, value])
Create a new dictionary with keys from seq and values set to value.

fromkeys () JE TRV, 2rEl—NHFH., value B\ K None,

get ( key[ default]
R key AT F AP MR ] key BOE, 53R 0] default. TN default K25 H BRI K None, [
M EHEA LRG| K KeyError,

1tems ()

AR ] S (R X AR — DL . SO AT RS0

keys ()
R[] f M2 ) — TR . S AL 3 % A

pop (key[, default] )
MR key FAAE T b LR AL BT IR [0 HAK, A5 WR 0] default, R default K45 H. key AT
T, WM&l kKeyError.,

popitem ()
Remove and return an arbitrary (key, wvalue) pair from the dictionary.
popitem () @M TXFHITIHFEERMIEN, XAELGRIRPEEYPMEN . RTHN =, A
FHpopitem() %%%IﬁKeyErroro

setdefault key[ default]

TN MR b key | TIIME . TRATELE, TTAME N default (A5 key , HIR [T default . default
BRiAN None,

update ( [other]
IR E other BYBEMEXNSEH 7 M, BREARIEE. &[] None.
update () 325 —AFUI R, SCE M HAEX (VUK B2 i o2 slH b T 2k Ao
GRR) WAERX R WERG M T KBTS R W 2 DU 8 52 9 88/ E X0 53 7 e a.
update (red=1, blue=2),
values ()
AR ] ph AR A — DT . S AL 2 7 A
Dictionaries compare equal if and only if they have the same (key, value) pairs. Order comparisons ( ‘<’ ,
‘<=7, ‘>=" , ‘>’ )raise TypeError.

S Y

=

types.MappingProxyType A[#HRAIE—dict B HEME .

4.10.1 FHPEI R

Hdict.keys () dict.values () flldict.items () firik [E]E’JX]L%E AE A £ SRR H 1Y
#Aﬂuuﬁ DR 2 TSR, LR A s

SUAN B AT ARIGER QDA™ A 5 HORE B A 5cds SR i s AG: I -

len (dictview)

S A H AL

iter (dictview)

HeprgE. e (DA (%, () WICERMITHER) BN

Keys and values are iterated over in an arbitrary order which is non-random, varies across Python implementations,
and depends on the dictionary’ s history of insertions and deletions. If keys, values and items views are iterated
over with no intervening modifications to the dictionary, the order of items will directly correspond. This allows the
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creation of (value, key) pairsusing zip (): pairs = zip(d.values (), d.keys()). Another
way to create the same listis pairs = [(v, k) for (k, v) in d.items()].

AEAS IO 5 5 b i 2% F BRI B 2EA T IR AURT RE S | K Runt imeError Bi3g Joikse ek U A 5%
He

X in dictview

R x SN L AR R B (HEI (FEf G —FRREOL R x Boh—A (%, H) Jodl) WERE True,
BT ES, WAHAEANESLS Al AE. WRIAEEZ AR, B (8, @) 2 AHELH
WA, IBAKEMEAESIEUTES. (ERENAYI AR TES, RHELREEEHEAELN.)
MFRUTFEAGHIE, MG EIcollections. abe. Set P LHIATPEAEER &G 30K (F1 ==, < 5%
/\)o
— M 7 A P ) R )

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys ()
>>> values = dishes.values()

>>> # iteration

>> n = 0

>>> for val in values:
.. n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order
>>> list (keys)

['eggs', 'bacon', 'sausage', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['spam', 'bacon']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}
{'bacon'}

>>> keys ©~ {'sausage', 'Jjuice'}
{'juice', 'sausage', 'bacon', 'spam'}

411 P TFXERERT

Python ) with if4) SCREE B R SCE LA g s T BN SOX—E . o R S il 7 X% 1]
Dk, SRVERL A E R E SGEATIN ETR 3G, RIS TRTEEAZ R SC, IR R AT o8 BRI R
AN

contextmanager.__enter__ ()

Enter the runtime context and return either this object or another object related to the runtime context. The value
returned by this method is bound to the identifier in the as clause of with statements using this context manager.

—ANIR [ H B E R SO PRSI B T i file object. AEXT G AM _enter__ () IREIHH &, AR
Yropen () BFME with B F T Sc#EER,
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An example of a context manager that returns a related object is the one returned by decimal.
localcontext (). These managers set the active decimal context to a copy of the original decimal context
and then return the copy. This allows changes to be made to the current decimal context in the body of the with
statement without affecting code outside the with statement.

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
B HEATI R SO R B — AN IR AR A 22 B BT A 26 B AT S 3 2 75 B 24 W B il . AR AE AT with
EAEA AR IR AR T S, WSS EREZEE. EHAREPHEE . EHAMAEL T =135
¥J°5 None.,

Returning a true value from this method will cause the with statement to suppress the exception and continue
execution with the statement immediately following the with statement. Otherwise the exception continues prop-
agating after this method has finished executing. Exceptions that occur during execution of this method will replace
any exception that occurred in the body of the with statement.

8 NS A R AN N 24 B B 5 | AR S, O YR I 240 o] — B DA R IH v BB ) 58
WO AT BB s | Z W w . X A VF BN SO PRI [ HBAG I exit () FYEREIHEC R
.
Python & 3L 7 —28 | N SCRE PR K SCRFR ) AR R0 SCA sl At S g s 5 P, DA By (S B 3%
) HRERIEAR B S BT SEEE TR SCE M ASE , ANERBUR S RRIRAL IR . WS context 1ib B
Pt B R R
Python Higenerator Mlcontextlib.contextmanager Mg iR AL T L Pl X Lo P By (F £ 7 =0, R
fii flcontextlib.contextmanager % iaf KB M — A WA R E, BERFRE—ALH T HEW
__enter__ () and __exit__ () FYAM LT SCEBRES, TR T2 B R 20250 1 i A i bR B30T 77 2R i ik
B
TR, Python/C API 1 Python X G2 [ R AL A5 1) rp - oA ST XX S AR L 1 IR L. AR e SGX 28 k™
JEATW AR EATIVE 538 1 Python R[5 R ok et . 5 Bz TH BRSO IFaAHLG, AR p i
I FTEH T AZBEANTT

4.12 HitHEXRE

AR SR —BE AP AT G o K BERT RIS R — PR

4.12.1 &R

PEHLME— P RRIR A 2 JB A TS 1) m.name, X HL m hy— PRI name 1517 5E AL m M55 R — 14
Pro BOHUBPERT AL . (WER import WA MR AR R X BT G —Fhtifl; import foo A
SRIFAE— 44N foo BIBHXTGE , T EORAFAE— XT840 foo MIBLERAY GRAME) 2 3L.)

BT MR dict . BOURMATBIMIORTE RIGT I, (U IS RO B 1
%, ARTEHEEHX  dict B WRTUG n. _dict_ ['a'] = 1, X&Wm.a @00 1, FRHER
BB m. _dict_ = {}). FEWHEBEBHR dict

WE T RS TR S H XA <module 'sys' (built-in)>. WREMN—AICIEMEL, WEE K

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>,

4.12.2 % 5%pl

F T X 2K A5 25 7] objects T class.
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4.12.3 EHH

PRAION G SRl I pREE R o X RREION R B ME— R E RV B func (argument-list) .

SEbr _EAFAE P FOR R R EIOR G . B SRBICRI P B e ORI W SRR RIRE A (WA ek gk, ESE
FEAE, B SREB AT,

245 B2 5 function.

4124 B

Tk B R R B R . AAEAIE: WE YR (FIN31)RA append () k) FIZRSLHIT
Ve WE IR RN ERORE .

QAR AR — N SEF kA s (RIE A 2 A5 BRI EL) , IRSAF B —DRpIRRT 4 gre 7 ik (5
PR =87 k) W5 U, BEaX self ZEURMBISEINR. 950 &K A WA FRR M H e
m.__self_ BAFZIEMIXE, Mm.__func_ @Iz LR E. WA m(arg-1, arg-2, ...,
arg-n) BEEM T m.__func__ (m.__self_ , arg-1, arg-2, ..., arg-n),

SRR, e ENS W IRRIBUEEEE. B2, BT BB LR T T EM R
XEH (meth.__func_ ), HILAARFRELNCE HENTERBE. 2R E T ENBEESS SEE
kKAttributeError, MERENERE, VRUGIHETERREON S b 80 b i

>>> class C:
def method(self):

pass
>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func_ .whoami = 'my name is method'

>>> c.method.whoami
'my name is method'

25 B S 5 types.

4.12.5 KBHR

RAGXT G FARSEEU R R “Phgmide” Wm] P47 Python AURY, BIAN—ANpREUA. EATAR T RERTS,
AENAEER A R PATIRRR G H . AR R BN ER compile () BRBGRE, T80 M BRET S E
__code__ JEMEMFHREL. FiEZS 5 code fibr,

DA R (TR AR bthexec () Bleval () P EREORIFTH KA.
o415 L2 types.

4.12.6 HTIMR
REGI R FIRB IR LR, SR AR E T N E R R vpe () RIREL. FRBUBARIRIGEAE . ARifE AEp

Pt ypes @& LT RTATREN BRI A FR.
?@@%ﬁﬁ%%%ﬂé%ﬂ? <class 'int'>,
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4.12.7 =W

x5 4 AN B R MHE A R BOITR ] . B SCRHME AT R A BE . 2505 A —FME None (X 21 B
#FR). type (None) () &R [R-—EAfH .

ZA LGN None,

4.12.8 HBRFFHR

AR EB T YR (B0 slicings). B A AR R EAE . B S A —FMEEL 1ipsis (X ED
WEAFR). type (Ellipsis) () &EMEIIipsis Bf,

PR EE N ELLipsis B . ...

4.12.9 RLIAHR

M G SR N R A ez B T EATIA LR 2R B iR [B1E . 11525 7] comparisons | fiff B 2 {5
B. Ristg HA—FE Not Implemented., type (NotImplemented) () &4 Bux#H7] .

Z SN Not Implemented.,

4.12.10 fH/R{E

i/RMERMADHE AR False Ml True. EAIBIIRF R BB (A H At fE o n] 2 E B e e
(). TERCFRM LTS (BN ERARZEAFSE ), BN AT A O Fl 1. NER
Z@U)Dool () IR R A oA R E, REEZE AR — D25 (S L2 HIRE 41
g ).

BB B3R False il True,

4.12.11 HEBIE
K BTG5 B B types. Pk TR . [RGB R g A

4.13 FH%REH

T LI M QR BASIN T— ek Rist, EMNEAKANEN. Hh 8 Aagair ) N
ERBIS .
object.__dict__

—AF A AT X 5, TR (WS) 8.

instance.__class__
RELBIFTEIIE
class.__bases___
HI X R B B2 Fr A Y e

definition.__name___

K. WEG T, WA SRR LI AR -
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definition.__qualname___

P BRE. HE. IR B AN LB W qualified name.
3.3 Fri e

class.__mro

BEE P i 2R AU CAL, FETT IR A S BT B R A AL

class.mro ()

BT R —ACAR TR, DA HSEBIE Fl T AT Iy . B AR L B g, AR

T mro 2z,

class.__subclasses__ ()

B R bR TR 55 AR 5. 07 RFaR [ —A> i AT SR AR B A 265 | 4

&

ARSI Blan:

>>> int._ subclasses__ ()
[<class 'bool'>]

78
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CHAPTER D

F£ Python Ht, Ty S # b 25N — MR H BaseExcept ion IRMSEHI. FEHA R K — e except
THR try iIHRH, G TRESAPEATIRAE B Ix KRR ER (EALH ¢ FriRE i RmEdR) . i 7L
P BIB BT AR KR IR R AN SF R, BB EATRAMIER 25

TS R T AR N B RO A . B AES AU, EATERAS B — R S B A
JEAR “RBIE” . XA — DR 2 ME BT (Fa— RS A— AR IR T4 ) AL
el KIS B B 5 75 s .

PRI AT DAG | & B S . XA R TR S i AL PR P B R A R A, bR TR S A T M)
SER R DU (HRIETR, WA ERBLRIBER (AR S | NS 4 R R

WOE S KA LA T R A DA T S s AR Y L M Exception RECE WA TR A Z
MBaseException IREFH W RHE. T EXRENTELE E 1] PATE Python ZFERY tut-userexceptions
W EE .

U7 except B Finally FAIPTIR (HEHTIR) S, _context _ &AL AFMINIIR
—ANFE AR AR AR T, I 2 S R B [ A R R B S R 1 S A S ) S

YRR (MR R raise SREHTI R LHIEAEN F#) 1, B RE L30T
PR A raise ) from RANTE— XA IR A:

raise new_exc from original_exc

IRTE from 2 JGIR KRB — N F B None, B BHEMS KM SH FoidE N _ cause_ . WE
_ _cause__ &AM _ suppress_context_ BN True, XHAI raise new_exc from
None ] DAA SCHIRFH 5538 B 40 S ok Sn L H W (Bl ik ke yError oAt t ributeError), [FR}
IEIHFETE __context_ HFe ] AR AELE AT 21 T N4 -

BT SE A S I DASN BN A 2 R X SEER IR ) S . __cause_ I S ER I S WRATAE
¥ EER, _ context_ WA B ZESENAE _ cause_ HNone I H _ suppress_context_
HRAE T R o

ANEFEMFPE LT, A RASTEEM R ERE 2 GEN, DMERNEG TR 2R RmIs ke —

ke
MRE
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5.1 FH3k

T A HAR R R
exception BaseException
A N E SRR ESE . BORNIZBUN 7 B SR EARIAR (X FIF LI T Except ion). WIRTEIZE
WSEBl EJ M st (), MEREISEBIMSERIR, B LA SHO R =755
args
B4 R E AT S HOTA . FN'E R (BIAN0SEr ror) 2R E BEM S 80T IR T itocdl
FITCERRIRIN & 3L, A 30 5 e — 2 A RS B B 4
with_traceback (1b)
W VEAR b SR S R B B R [EHZ R X 4 o Bl RS AT (9 T U7 S o A B 7 v 4l
H:

try:

except SomeException:
tbh = sys.exc_info () [2]
raise OtherException(...).with_traceback (tb)

exception Exception

P WE R AR RSB 12 R HEIRAE A M. B I B E SRR R 24 IRAE A LK

exception ArithmeticError

B E BT IRAEH XS MERBAERTME AW NEFE: OverflowError, ZeroDivisionError,

FloatingPointError,

exception BufferError
M5 Gk DA K B B TR A TIN5 [
exception LookupError

WL IR AR 214 e St Bl 5] T i A B B R B | IR 5 | K B % TndexError, KeyError, jXAJ
PAE it codecs. Tookup () SREZFI K.

5.2 RiFRw

PAR SR T AR R 5 .
exception AssertionError

24 assert BHARIBEPRIBEE] A .

exception AttributeError
MJEPET|H (3 attribute-references) BE I G HG 1 % . (U DREGARAA SR @S| U
IRAE T K5 | % TypeError.)

exception EOFError
Yinput () KR BERETEICE Ik B SCPFEE AR 1F (EOF) PR3 % . (738, 10. TOBase . read ()
Mio.TOBase. readline () Jy{AEE %] BOF NIKHR [ —AN2 FA4FER )

exception FloatingPointError
Raised when a floating point operation fails. This exception is always defined, but can only be raised when Python
is configured with the ——with-fpectl option, or the WANT_SIGFPE_HANDLER symbol is defined in the
pyconfig.h file.
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exception GeneratorExit
Y —A~generator B coroutine ¥ T A5 % 3 201 generator.close () fll coroutine.close ().
EHEEMKHBaseException MAEException, FEMMEAR FRUEHFAZ MR,

exception ImportError
2 import RSB PGB B RS RES % . HH2Y from ... import ) “from list” fF7E
TEFH BN AR 2T %
name 5 path J@ ]l i XA AR (U T BRORBGE . BE G BN AR Pl T A M
BB b A S AT T SO IR R A o

1E 3.3 BCEHC: %3N T name 5 path J&@E.

exception ModuleNotFoundError
ImportError BT, M—MRIHICEGUE M FF i import 5%k, MfEsys.modules HHKE|
None BB H5 K

3.6 B fE.

exception IndexError
24 5 S A IO Y B RS A (DR R G SR B 2 R R pi B R E RS A R B AL
W TypeError 2251 %.)

exception KeyError
MTEPA A PR E R () BRI

exception KeyboardInterrupt
MR T I GEHA Control-C B Delete) WRFHGI K. FEPATHIN, &N+ Wi {55 .
%R MK H BaseException AR WAL HlExcept ion AR R AMIEFR, DXFERT DA 6 iR
FRRE S o

exception MemoryError
BN ERAEFER NGO AT GBI MR —2Ex ) BEATIRBOR RS | . RIRE AR — 75
EHLRIER () BAEFEIR TN, ER I TIREMNAAE L (CHymalloc () K%L, fFRE
A VF A B BB XA 0L T 58 WA (HEERSE R AG I e —A S SRR RET B Ak Il ) 15
B DA S B R AR

exception NameError
MR AR R A PR AR BN R T o R CUT T AR E A AR RIRAY(ER — SRR R,
LS RIEEN AR

exception NotImplementedError
MR EIRAE H Runt imeError, EWF'QEXE@%%E{“, Tﬂﬂ%ﬁﬁ@ﬁ:‘lﬁ,ﬂ;g*@?{ﬁiﬁiﬁTZﬁﬁa
BORAEH BRI A iS5 R BARSEEL I RRAS I 5| A e

TR BN Y AR FR— B A SO RN BB - TR DU R B M iR g s AT / Ok
FEARE X, BEETE TR HB N None,

{:fif: NotImplementedError fll Not Implemented AN H#e, BIEEATE ML HE. &
ZfNot Tmplemented T fifA XA i BATRI R B o

exception OSError([mg])

exception OSError(ennasﬂ€ﬂvﬂ;ﬁkmanw[,whwnvﬂsﬁkmameZ]]])
BES AR — A R GE R AOR 0] R GEAH KA B DRI R5 | %, IR IR 3 VO BRAERIpIan “SCit R4k
B B CRAEH % OMEFRAREASEC BB E A TR R -
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Py e i 25 —AE A RT BB TR R I B . SRR X LR I MBI i vone. ST BEN] T 3
7, WREAT =S, Wargs @RS i RIS SRS S8R 2 o4l

TR L PR ol AL )R OSError IRRAST-2E, MR 3OS exceptions HH P HliA ) . BLAR M T2RIURT
AW errno . WATAE BB B4 R OSError WA, 3 HAE T IR S H4bK.

errno

kHT CAEE errno MEUFH IR .

winerror
1E Windows I, MSHCRH45 1 542 1Y) Windows 45105 . T errno JEHRHE A RIS 7E POSIX
P& IR R A

1E Windows |, IR winerror F1E 25 S50 — 8, Werrno JEMESRHE Windows #5785 KA
E, T errno ZEEW 2N, IEHMFEE L, winerror ZESWi 20, FHwinerror B AE
T

strerror

BAVE RGP IR R A R 05 B - EXE POSIX V-5 1 C B % perror () AAgA{L, #£ Windows

FRZH FormatMessage () .

filename

filename2
XF5 S RGE AR % (Blillopen () Bos.unlink () W5H, filename &4 MKEHI
Hﬁﬁ giz%&%ﬁﬁc#%%%%%@& (Blilos . rename ()), filename2 X§2fL45 RIS

¥E 3.3 JRE M EnvironmentError, IOError, WindowsError, socket.error, select.error

5 mmap. error Y EHE0sError, Wikl fEIR EIHH—4~T2E.

1E 3.4 BUE: £1lename [RIEIAERHR M4 MBI R SCITS , AR 20 S Pl T 301 R G
AT 2SS A FR . BEAMEHSINT filename2 #4185 432 XM &1 -

exception OverflowError
BB EWEER KT TERFIR T . XA BEBORUIAATRE AL (TR 5 K MemoryError #1
AFFER) . TN, AR ST BRI 2ZORVEE 0L T 51 % OverflowError. [
TE C i/ DRHE SR AL B R EAL , REHOF B R A

exception RecursionError
I 5 7 IR 4B HRuntimeError. B & fE MR & A W & B i R ORISR IR E (S Wsys.
getrecursionlimit ()) W#E5] %

3.5 Frhfe: FEHZ B H5| K Runt imeError,

exception ReferenceError
P RHAE M F weakref . proxy () BREUITRIEI 555 FIR TR | AR E R Bk mic ) J&
PEmIBEE 1 K. ARSI EZEEHS M weakref Bk,

exception RuntimeError
ARG B — AV B TAE AR 5 D5 1 K. RIRRI(E R — eI TE 3 K4k T A4 Y
T

exception StopIteration

HINE R E next () Miterator [)__next__ () FEMGIR, HRFRZERIFAGE LTI,
RS A AR value, EIEMMERRMIENSEAE, BOAE Y None,

24 —A~generator B coroutine FEGRRBIN, K5 & — P StopIteration SL4, PRETR B HIER 4 H
VERBEERRT value JES,

If a generator function defined in the presence of a from __ future__ import generator_stop direc-
tive raises StopIteration, it will be converted into a Runt imeError (retaining the StopIteration as
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the new exception’ s cause).

TE 3.3 UHEE: IINT value JEPE I DA BAR pREH FER BB DI RE .
¥E 3.5 fiHE 4 Introduced the RuntimeError transformation.

exception StopAsyncIteration

Wil —asynchronous iterator SF4 __anext_ () JF¥ERT| &AM IECEAE.
3.5 B I HE.

exception SyntaxError
LETER B TERERI G K o X PAKAETE import 14T, XTNE K exec () Beval () K
SRR A SRR A (BEEACER) .

ZRI LB S JENE filename, lineno, of fset Ml text T @RI T EHEE . 9
SR st () AR R E SRR .

exception IndentationError

AR 4 R R AR ER I . KR syntaxError II—PT K.
exception TabError
DG BT R SR — B IR 51 k. X0 TndentationError l—T2K,
exception SystemError
MRRERS A BN BB R, (ELIR LR R ) o™ o B B A A BRI S | . RERH(E R — M W]
RIET A ARSI (RN IRBRFS) .

PRIV 2405 I AR 25 /< I ) Python fRRER A VEF sl 4E4P N B, IR A5 Python fFRREAR I A5
(sys.version; BWATEAH K Python S3ETFUGIHAT EIHER), FAARIRRIEE (58 BT RERAY(H)
DAL A B fh A2 A DR YA

exception SystemExit
B H Hsys.exit () BREGI K. BYK HBaseException M AJgException AFIRA 2 HAL
MException RADESMETR . X AVFITH EMHL T FERHRTSEURRERR L . DR E R,
W Python AFFRERLRFB 5 A SFTHMEATE I (5 5. M2 i S SR8 S sys . exit ()
AIREIE] . AR — R, W E SR RGR RSN (2F184 C R exit O %) WIRZEN
None, NERHVIRASTNZ; WASZECN AR (BINFAFER) . WSTTEIXF S A EFHRFE RS
Bk
Xfsys.exit () B 2B —A 7 8 DASE REAT I BRAL BRAR /P (try WA £inally T4)),
I A # AT DASIAT — BRI AR T AN 6 B R R AZ B XU o SR8 %) 1 S F5 2 BIGR (1 4
FMos. fork () ZJaWFHERET) MATfEfos. _exit ().

code

R ES IR AR EHRE R (BRIAH None.,)

exception TypeError

2R B R BB ] TR BN E M RIS G K. RIRBOME R — D77 E, 4 A LA
PEBCHY TN -
SeSE AT LA PSS [, PASRBH S0 JE X R AT AR 52 SCRPBR Y 24 32 S50 RIS
BRI SRS E AR E R R BERE M A SE B, BT 5 R HIE 24 5+ 5 W Not Tmp lement edError,
e ASEI R R (BIAFERER int NG AT 1ist) W24 3B TypeError, (A ASHUWEST D
(Gt N BRI Z AMPEE) W)Y 24 S8 (valueError,

exception UnboundLocalError
T PR BT VR R AN R T A B EAT I, (R AR B OR S8 AR AT R 5] K. R

HENameError l— 412,

exception UnicodeError

%4 5 Unicode # 5% B4 P Bl AR I A RIS 1 A . ISR E Va lueError B—A> 12K,
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UnicodeError B —WHIAR L ek R0 E1E. Bl err.object [err.start:err.end]
225 th - B RS 25 2R WU R TCRUTA o

encoding

T A BRI 2 5 44 FK o
reason

TR 8 I AR A B R A AT R
object

S PR e ] o B AR RS O R R
start

object F IR UG BRG]

end
object MILHEIRIA R ERT] ().
exception UnicodeEncodeError
MTE SR A % A2 5 Unicode # KRB RINIFREG | K. BLRHE R UnicodeError I—P 1K,
exception UnicodeDecodeError
MTEAERD IR %42 5 Unicode # R AUBEIRINIFREG K BSRH R UnicodeError I— 12K,

exception UnicodeTranslateError

TEREH I AR P % 2B 5 Unicode AH R AYHHRIFHT o BRH R UnicodeError B—A13K,

exception ValueError
2 4 AF Bk B U ) B IR R BB A E A R S8, I B OO BE R TEORS i Y R O
W IndexError FHERBPEHE] % .

exception ZeroDivisionError

AR EEE N SECIBRRE . RIRIER — DR, SRR S 2 AL
IR R B AS Z I RCAHIARAS s A Python 3.3 JHR, EfT#KEOSError 514
exception EnvironmentError
exception IOError

exception WindowsError

FRAE Windows HH ] .

52.1 OS ®&&

PHIFRH I N osError T3, ENTHRIE RS R IUHEHE] %

exception BlockingIOError

B DALY B E N ERERN G (PINEET) B ZEN RG] %, X T errno

EAGAIN, EALREADY, EWOULDBLOCK %H EINPROGRESS,
T oSError EHAWIEYE, BlockingIOError ibg—/NEisMNgEM::

characters_written
— AN FORTERIHIERTE B A SRR TAE MR B Lo BB Zrh VO S Ittt mT
Ao

exception ChildProcessError

BT R ER I 955 | %« XFY.F errno ECHILD.,

exception ConnectionError

ST KRR
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T 2% HBrokenPipeError, ConnectionAbortedError, ConnectionRefusedError

>N

M ConnectionResetError,

exception BrokenPipeError
ConnectionError W2, HiXEB AN —imC# XA EE, 2K EAD XNBEANERTY
BREE | & . SN T errno EPIPE Al ESHUTDOWN,

exception ConnectionAbortedError

ConnectionError T2, MiEesatyontinh IERgE5] % . XV errno ECONNABORTED.,

exception ConnectionRefusedError

ConnectionError ¥, R g imiE 4 {951 % . X T errno ECONNREFUSED,

exception ConnectionResetError

ConnectionError BT38, MBERyXtuGEE M EgiE| % . XWT errno ECONNRESET,

exception FileExistsError

Bl E A E A EAAER B H SRR % . XY T errno EEXIST,

exception FileNotFoundError

TSR A SCPF B FSRATFAERS 5 % . X errno ENOENT,

exception InterruptedError

YRZ G W AMG S PR E5 | % o XTMWT errno EINTR,

TE 3.5 MUk 24 RGNS S h e, Python M7ES TR AG WA, BRIFZE S IR T
KT HERE (RHES I PEP 475) MiARS| &k InterruptedError,

exception IsADirectoryError

235 SR KF—A H AT SCHEEAE (Bltos . remove () R85 % . %W T errno EISDIR,

exception NotADirectoryError

g Rt —AN AR H S 4T B R38R (Bllllos . 1istdir () B85 % . X T errno ENOTDIR,

exception PermissionError
MAERA BB AEAUR A1 00T 1B PAT B R IR 5 | A—— Bl i DSk RGEALUR . b T

errno EACCES ] EPERM,

exception ProcessLookupError

L5 E MEREATFAE R85 | % . X T errno ESRCH.

exception TimeoutError

B DRGRERAE RGP IO P51 & . XV T errno ETIMEDOUT,
3.3 FEEE: W T A BT osError 1Tk
W
PEP 3151 - 15 OS #1 10 512K 451

5.3

I

- =
=

The following exceptions are used as warning categories; see the wa rnings module for more information.
exception Warning

IR
exception UserWarning

F AR B A R YRR

exception DeprecationWarning
Base class for warnings about deprecated features.

5.3.
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exception PendingDeprecationWarning
Base class for warnings about features which will be deprecated in the future.

exception SyntaxWarning
SR TETA A RSB SR B
exception RuntimeWarning

GBI BIE T I AT A A A R

exception FutureWarning

Base class for warnings about constructs that will change semantically in the future.

exception ImportWarning

SHERLHETA A R] REAY B DA A A R B

exception UnicodeWarning

5 Unicode #4845 19 FEE

exception BytesWarning
Hbytes Mbytearray MHRIVELHIESE.

exception ResourceWarning
Base class for warnings related to resource usage.

3.2 B

5.4 FEBREGH

NE S E R R R IT

BaseException
+-— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+-— StopIteration
+-— StopAsynclteration
+-— ArithmeticError
| +-— FloatingPointError

| +—— OverflowError
| +—-— ZeroDivisionError
+-— AssertionError

+-— AttributeError
+-—— BufferError
+-— EOFError

+—— ImportError

| +—— ModuleNotFoundError
+—— LookupError

| +—-— IndexError

| +—— KeyError

+—-— MemoryError

+—— NameError

\ +—- UnboundLocalError
+-— OSError

\ +-— BlockingIOError

\
\
\

+—— ChildProcessError
+-— ConnectionError
| +-— BrokenPipeError

(Rt
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(8 7))
| | +—— ConnectionAbortedError
| | +—-— ConnectionRefusedError
| | +—— ConnectionResetError
| +-— FileExistsError
| +-— FileNotFoundError
| +—— InterruptedError
| +-— IsADirectoryError
| +—— NotADirectoryError
| +-— PermissionError
| +—-— ProcessLookupError
| +-— TimeoutError
+-—— ReferenceError
+-— RuntimeError
| +—— NotImplementedError
| +—— RecursionError
+-— SyntaxError
| +-— IndentationError
| +-— TabError
+-— SystemError
+-— TypeError
+—-— ValueError
| +-— UnicodeError
\ +-— UnicodeDecodeError
| +—— UnicodeEncodeError
| +—— UnicodeTranslateError
+-— Warning

+-— DeprecationWarning
+-— PendingDeprecationWarning
+-— RuntimeWarning
+-— SyntaxWarning
+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning
+-— BytesWarning
+-- ResourceWarning
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CHAPTER O

AL ERAR S

AF ARG AL T2 B AT A A AL SOA AL B 55

TE— 35| 2B IR 55 2 N codecs BRI 5O MBI BER ¢ BUAMILT 27 Python PN EL 745 282
FR SO SR 7 A st

6.1 string —RILMFFFRIRIE

PARES:  Lib/string.py

W

JUR
SR KA —sir
FHR BT R

6.1.1 FHBEFEE

AR b S
string.ascii_letters

FXfrikascii_lowercase fllascii_uppercase HHaMIBHE. ZEAMKET1E S Xk,
string.ascii_lowercase

/NEFH 'abedefghijklmnopgrstuvwxyz' o REAMKBTIEE K, AokAdiE.
string.ascii_uppercase

KEF+#} ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' o {EAMMITIHF X, Ao kA s,
string.digits

FAFER 10123456789,

89
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string.hexdigits
PR '0123456789%abcdefABCDEF ',

string.octdigits
FAFER 101234567,

string.punctuation
HITE C 155 I AR S AT 51 ASCIT F AP T4 5

string.printable
M T 4T BN 5 19 ASCH F4F A I F AR . X 2digits, ascii_letters, punctuation
Mwhitespace 1,

string.whitespace

MR 25 AT 1 ASCIL P AFALSI P AT ef o o st il HedT. 1% dEATRIZ ) 4 -

6.1.2 HE XL FHFHEEIAL

P ) A R SRR T AL (] PEP 3101 iR format () Jr i1 Ze s B A E S 2k M g 7 .
string B Format ter RAVIMRMEN 5N E format () JrEMHE SR ETEI & HIUR B S FAF
gL T R .
class string.Formatter
Formatter REE NIVAFIE:
format (format_string, *args, **kwargs)
HEW APL ik, EEZ IR FEHFREIEE -HAERM X BT SH. ERE 1k
Hlvformat () B3,

3.5 {5 E.#84:: Passing a format string as keyword argument format_string has been deprecated.

vformat (format_string, args, kwargs)
U R B AT S B AR S B A . BB AT N — A B e B, T RR A A— N HiUE Lk
TERNSHL, MARMN *args Ml **kwargs iR F IR 2 B SHOF EFTRRH L.
viormat () SERCRHE SRR IR AT AR AV S 5 B AR . B UEAR SOINR LR
CIp R

AN, Formatter g LT —L BFER T RBHA ik

parse (format_string)
&35k 7 format_string F 1% 0] — /> iy B] 2E A0 XF R 4 K JC A (literal_text, field_name, format_spec,
conversion). S vEormat () JRAKFFRF AN SR BT B

TCLH H EAEAR S bR — Be T SCA I b — AR B QR T AR (AR ESE B
M Bt e BAEXFPIE L) . W literal_text $j&— KB BINFAF . R EH BT B,
W field_name, format_spec Fl conversion W{H¥F A None .

get_field (field_name, args, kwargs)
Y5 7E field_name {ERparse () (WL 30 B EHE, FFHE G ZAK LA S & Bl—A~ o4
(obj, used_key). BRIAMRASESZHE PEP 3101 T XA BTG, Flan “Olname]” B “label.title”.,
args Fl kwargs 51& 45 vormat () W—HFE. 1R[EMH used_key 5get_value () I key 25 E A HH[H
15 Lo

get_value (key, args, kwargs)
PR E R FBA . key ZECRFMBEBE F A7 . WERRREEL, BN args PALESEIRE] W
HRFLTER, BN kwargs DI XL BFESHA .

args WS RPN viormat () WMALESEINER, 1l kwargs IS 2ABN H KBTS AL 7

ZNo
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M TREETFBAR, NN TFBATRKE DA X LR FEA Mt m MR
ElE (Sl p sl

R0 26 ok v, F B E A ‘Oname’ FF T B Hoet_value () WA key Z K0 (H 0,
TfEget_value () BTN ER getattr () REGR MR SEK name JEH.

WERFETG SR BTN T —DAAERI, W5 % IndexError iKeyError,

check_unused_args (used_args, args, kwargs)
TEAL B SO AR SR TR . R B SRR A U AT R SR T | BT S R0
ety (BUGORMIBEZSH, TRHRFRRAHRSE) . ARBES vormat 1) args Tl kwargs 195 Ji] -
REHSBREA T DMRE X LTE S B k. MR R W check_unused_args () W&
GRS

format_£field (value, format_spec)

format_field () TR HNE 2RIEE format (). MZTER N Tk TRV EE

[

convert_f£field (value, conversion)
WA EN I CkAparse () FEFREIRICH) K (FHoec_rield () FriREIH)
fHo BRARCASCHE ‘87 (str), ‘r’ (repr) Fll ‘a’ (ascii) SF4LRATY,

6.1.3 BXFHFREFE
str.format () JFEMFormatter IR MR FAF P EYE (BT Formatter FePh, HT250]
PAE SCEATH R AR IR ) o HREE S LA AL, (H e 5,

APPSR VMERE S {(} FERR “BiTBC . AEER 5 Z W NS FRSCR , 2 IME
A N s ARARS SR T SR S AR S AT, nTPAE S B R S ({ and } ),

B BUnTER I :

replacement_field = "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name = arg_name ("." attribute_name | "[" element_index "]")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index = digit+ | index_string

index_string = <any source character except "]"> +

conversion = "r" | "s" | "a"

format_spec <described in the next section>

AARKIERPARTEARAE LR, BB A —A> field_name 48 & ZEXHESA AR AT BB e A5 i A
ABH R 5RO G . field_name 2 J5H AT ER) conversion “F-B, B /g — IS L l—A format_spec, Ff:
PA—AES o T3k X EERH] T RHER JEER IS X

TGS XA ERIE S T,

field_name 7= B DA— A0TSR T arg_name 3Tk . QRECT, WIS —DALESEL, 0a0R o K i
7, e — N KRR TSR AR AR YR arg_names 5 0, 1, 2, - BRI, EATTH] PA4EER
A (MAERR ), 07 0, 1, 2, - FFART HEBA . di T arg_name NEM G100, HILTCIALER
XFAFER PR EAL R 7 I (B A7ER 110" B " :=1"). arg_name Z J5n] A EAT BRI R SUR
A, " name ' BB FBAX LM getattr () WA EIE, ' [index] ' BARRRAX L
__getitem__ () PATEHTIEHK.

TE 3.1 BCEHG MBS Tstr. format () AIPAEHE, L '{} {}'.format(a, b) FHT
'{0} {1}'.format (a, b).
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TE 3.4 BUE M A BB HAASF X T Format ter Bl DA W o
— BB B A AT R R

"First, thou shalt count to " # References first positional argument

"Bring me a " # Implicitly references the first positional.
—argument
"From to " Same as "From {0} to {1}"

"My quest is
"Weight in tons "
"Units destroyed: "

References keyword argument 'name'
'weight' attribute of first positional arg
First element of keyword argument 'players'.

HH I W H

i conversion F-BAEAS A 2 B AT AR HildL 4 . W%, MU E TAERMEA SR __format_ ()
VR GERL . (HI2, FEREBEIE LT St o i 2R ARG Ao — AT e, B s AR B ks ke o @t AE T
il __format__ () ZHPRHMESB N TFAFER, PTAGEH IE# kg L2 .

H B SRR A = A " s XMER B scr (), "o WM repr () M "ta' WiHMHascii ().
JUAMI:

"Harold's a clever " # Calls str() on the argument first
"Bring out the holy " # Calls repr() on the argument first
"More " # Calls ascii() on the argument first

format_spec “FE AL SN AT R BRI MRS SA , BAn-FBLTERE . X5 . ST, /N ST F B . R
FAPAE LW MG 800 formar_spec (773

REBNE ISR RIS AR A T, BARA I T —7.

Jormat_spec BT PATEH TR & IRER B 7 B X IR E MR 7 BOT BB WG TR . AR A
AR R, (AT AFERZHIHE . format_spec NEBH BT BLSAEMR L format_spec 745 Z i
TR DR RS S R (E A% 3

B X ) B R

BABERIRES

A" RS T AR T & R B AR, 1T SCRAME N AT 2 B (2 W AS X 5 45 02 7% A
f-strings), EfTH A DARCE L NER) format () BREL AR RIRE AL RIS TUHR AT DA B 47 SCANr 3 A% X
PR REA T

REBNEIBIH A AU ST TR I, At R 2t A iU U S B P S«
— L E AR AT () RS XMER R st O MRIEER . AR ATl 2B oX 2R
A S XL AT — =

format_spec

fill = <any character>

align := "<" | ">" | nwm_mn | nmnAmn

s lgn = n + " | n_mn I n n

width = digit+

grouping_option = e

precision = digit+

type — "b" | "c" | "d" | "e" ‘ "E" | "f" ‘ "F" | "g" | "G" | "n"

WRAGE T — AR align (i, WA DATEZALRIE IN—A fill 745, ERIUMAT TR, AR W BN K
AT FE ML R IS e ] st . format () FIERRICIEM FAAERE S Fm{E ( “{7 or “}7)
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YER fill T4 HE, i iRER 7 BUB AT S AR . XANREIAS#0 format () R,
A5OSR

R
T
R R T (R 2RO BB -

SR VB Ty e e e et e NP

RO () 2 S Efhes 2 . X TDL “+0000001207 JEHT
%?&o%ﬁ%ﬁﬁﬁﬁﬁ?%ﬂﬁﬁoﬁwr%ﬁﬁ?&ﬁﬁzmﬁ,ﬁﬁﬁﬁ%
B IEL

>

TR, BRIEE T RNTBOE, BN T BRI A ST E R R MAR, IAERX RS OLT, X
FrEIRBEA TS

sign IO BFRAG R, TARA R Z—:

‘o | &YX

| FORBRRE VA% T IE AR

-t | B B UN TR (REAT N ) .

space | Fn MAEIERCE BT A 250, FEBCEBIRS «

Y RITRIDALE BB BN TR BRSO IR B S BRI R AL B
JOM Decimal ZERUA R, RFRACEA, AfUH —obhl . NIRRT S dE il ek, RIS S (RS
HIBZE) "0b', "00" B "0x' HIZH. X TiF AL, A Decimal 88, HAUEA S MBHIMEIREREE
INBRATS, BIEHOAN NG T8 AR/ NI OUT RS R) o A S BV INBRAT S . It
Sb, XT g MGt Bl REMEASMEGER PR

RIS A T BT o X TR PO BB BT, O ot BEEORIA.
FE 3.1 BUEEC #3152 PEP 378).

BRI RRNE RFOR KRB RROR KR A TN RIEAE N T A X T REEERR R b,
tor, "x " AL XY, RENEE A NEHEA T RIZ . R T HA R S R B TR S R R

AE 3.6 B AT ' I (A& PEP 515).

width 22— /N B R TR R g, R AR, W BT R N A E -

YR BAG B XTI, AE width FERHIIN—12 (0" FER M FERB B BANE RS EET. X
YT E fill 570 10" H alignment 2584 '=1

precision J&— A>T HEHET, FRXTLA £ and 'FORESALEF S BEEAE/NEUS G BoR 2 /DAL, B
FXFLA g 56 MR S B A NS R R L B R 2 DA . X AERCE R, RN

B RFER NG st 2 B 2 DAk B BN A FERF . T BEUENIAS se i d i precision .
W5, type i E TR anfa] S B
AR R R 2

EF T3V

's' | FAERRSEN. TR ABOASEEY, DA .
None | #1 's' —FE,

R RREOR KRR
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' | RIS R DA 2 SRR

‘o' | . AT BN B R A AE Y. unicode SEAF .

'd | R S DA 10 A EE R .

vo' | NHERIAS . DA 8 S REEE B .

'x' | PNEERIASEC. F A 16 IR R, BT/ ERER R 9 DL ERIEY .

"X SRR DA 16 N EEELT, RS EREEER 9 DA RS .

'n' | HEFE. X5 A ML, AEZAATETE S 240 DO R A 4 R ) e
Fo

None | £ 'd" A,

T LR RN R S, BB n] DA 8 937 R R BORAR L (B T 'n' Al None). 43X FEART,
SAEM A Z T f1oat () FHEEEUE AT S EL.

7 IR/ INEEL T I 2R 262804

i)
el | HEBCRR . DMEITEE Ce’ RARR IR B M ECEAT BV . BOARIRSEE N 6.
'E' | IR, 5 e ML, ARZAETEMTKE TR E N

VP ERETR . R RN — A SR BOARIRSREN 6.

'F' ERFR. 5 MR, HEHR nan 0 NAN FEIF inf $ON INF.

g | EAE. XITAERRE D >= 1, RLRBIEE AR p AR, FRREPRAE
FAFAER AT ERR A TRE U, RRIBO T AR R RN

The precise rules are as follows: suppose that the result formatted with presentation type 'e'
and precision p—1 would have exponent exp. Then if -4 <= exp < p, the number is for-
matted with presentation type ' £' and precision p—1-exp. Otherwise, the number is formatted
with presentation type 'e' and precision p—1. In both cases insignificant trailing zeros are re-
moved from the significand, and the decimal point is also removed if there are no remaining digits
following it.

IEGJESF, IR nan 270 5IEAMN inf, —inf, 0, -0 Ml nan, JLiCRGEANTE
7E o

KB O SN AF R THEE 1. BRAKIEEN 6.

"G EALRS. BT Tgt, ARIZAMET BEEARE KIS U TET . J6%55 NaN

XFERAREGIEA.
B, X5 g N, R TS 2 B A R B N G R
7.

"' A RRECFARPA 100 R E A () A%, R — A

Nonel KT 'g', ARZAAET HHESFRIER, MU 2R — 0. BOARE
SENGEEIT RN E R BWRCR N5 H A BT TR R st r () SR
2.

BB

A G str. format () HIEMARBIA K SIH & #1080 L.

ZIEFEERZHIEN T 5IHAR s 00, HE2RmT (3 A« SREUE . filan,, '$03.2£" AJPARY
WEH 1 {:03.2F}",

BAR SO SR FE AN I, F5AE AR 2R B i I
AV ZHC
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>>> '"/0}, {1}, {2})".format('a', 'b', 'c')

'a, b, c'

>>> '/}, ()}, {}".format('a', 'b', 'c') # 3.1+ only

'a, b, ¢’

>>> '"/2}, {1}, {0}".format('a', 'b', 'c')

'c, b, a'

>>> '"/2}, {1}, {0}".format (*'abc') # unpacking argument sequence

'c, b, a'

>>> '"{0}{1}{0}"'.format ('abra', 'cad') # arguments' indices can be repeated
'abracadabra'

ATV SE

>>> 'Coordinates: {latitude}, {longitude}'.format (latitude='37.24N"', longitude='-115.
—81W")

'Coordinates: 37.24N, -115.81W'

>>> coord = {'latitude': '37.24N', 'longitude': '-115.81W'}

>>> 'Coordinates: {latitude}, {longitude}'.format (**coord)

'Coordinates: 37.24N, -115.81W'

VIS E JE

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imag/}."').format (c)
'The complex number (3-53j) is formed from the real part 3.0 and the imaginary part -5.
%0 . '
>>> class Point:
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return 'Point ({self.x}, {self.y})"'.format (self=self)

>>> str(Point (4, 2))
'Point (4, 2)'

PS4 GRIE

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}".format (coord)
'X: 3; Y: 5

B 25 Hl Sr:

>>> "repr () shows quotes: {/r}; str() doesn't: {!/s}".format ('testl', 'test2')
"repr () shows quotes: 'testl'; str() doesn't: test2"

XFFFSCAR A B A 7 TE -

>>> ' {:<30}" . format ('left aligned')
'left aligned !

>>> '"/:>30}"' . format ('right aligned')
! right aligned'

>>> '"/[:730}" . format ('centered")
! centered

>>> '{:#730)}"' . format ('centered') # use '"*' as a fill char
l***********centered***********'
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BIC s+, 5-£ Fl s £ ARIEEIES:

>>> "[:+4f}; {:+f}".format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> "/ f); {: £}' . format(3.14, -3.14) # show a space for positive numbers
' 3.140000; -3.140000"
>>> "/[:-f); {:-f}" . format(3.14, -3.14) # show only the minus —-- same as '{:f}; {:f}"'

'3.140000; —-3.140000"

B ox Fll S0 PABHAGEET O [l 57 ) A4

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
'int: 42; hex: 2a; oct: 52; Dbin: 101010°'

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010"

(C A (SR R R

>>> '/, }'" format (1234567890)
'1,234,567,890"

EZVSIER v i€

>>> points = 19

>>> total = 22

>>> 'Correct answers: {:.2%}'.format (points/total)
'Correct answers: 86.36%'

(1R s R e s Ak

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%5Y-%m-%d SH:%M:%S}'.format (d)

'2010-07-04 12:15:58"

IRES AR IR R Bil:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{O0:{fill}{align}le}'.format (text, fill=align, align=align)

'left<<<<<!

'ANAANcentert NNt

'>>>>>>>>>>>right!

>>>

>>> octets = [192, 168, 0, 1]

>>> " [ 02X 02X 02X} { 02X} . format (*octets)
'COAB80001"

>>> int (_, 16)

3232235521

>>>

>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print ("{0:{width}{base}}"'.format (num, base=base, width=width), end=' ")
print ()

[ 23]
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(£ 50

5 101
6 110
7 111
10 1000
11 1001
12 1010
13 1011

= O W o -J oy U
WP O o J o U

= e

6.1.4 E{RFFFER

R ATH L T i PEP 292 Frfif ik i 5 fay (3 19 7 A7 ep B 07 e B PR R 1 — A 2 B B2 SOARE B
6 (18n), MAEBLIASET , SR B TEIA AN D B CEAT SO R I A LU ) Python 8 HC A A B 747 R AR 504
TR . VTR AR DA 1180 AR — /R B, 2% fuflildn 4,

BT SCRFEET § B0 e, B AT R
© SSONEEATT ) BB S,
* Sidentifier N A NIAF, BRI 44 "identifier"” WMLGTHE. FEBUAN 0T,
"identifier" RN ASCI “FHET (W FRIL) Al TFAE, ARG, AT
RIS ASCIL P RT3k o 78 $ FAFZ RIS — NIRRT AR R ] L AT RO 2845

e ${identifier} M T Sidentifier. X4 HfFZ 5 EREARWEAZE ST 1bRiHE
MFERFIRTFREE M, Fi "${noun}ification",

TEFAF R R HA A B B s F- 585 | K valueError,
string BHERAL T SEIX LRI Template 2, Template H FHIJA:

class string.Template (femplate)
SRR Z— SR B 775
substitute (mapping, **kwds)
PATEAN A, IR — AN FAFH . mapping AL RTINS, H b i SR ERCRTAR 1) 5 A2
aCE VR AT AR — A R BT 2R, o i B RIXE I S 24T o Y[R ES Y mapping F1 kwds F
HAFAETESE, WA kwds H i) 5 0245 A5G

safe_substitute (mapping, **kwds)
KU Fsubstitute (), ANEZARUPA & OLAFKRIE mapping F kwds 3£ 2], A2 5]
Kk KeyError 5, MR R IG S AR MG St R e85 R F AP . 3 — S substitute ()
(25 S AT E A O H R S RER] BRIk 8] $ AR5 & valueError,
WIrEREN Leax, BN BROMITA AT RE A AR ot S, (BB R 221l [ v] A P AR T 2
Gl WA—HHRYE, safe substitute () WABEIRARIR B4, R ERFHER
HhZ WA AR R, BN & 2RI FRAT . BB S BN 2 A% Python ARiRATFAY

(DEGE

Template WSEHIBERME—A A Hilfi i

template
RAE N RERS Y template ZHPAE ARG —BORUL, IRANZBECE, (HIFARREER A
BEI o

PATR S — R il AR 4 7 081 -

>>> from string import Template
>>> s = Template ('Swho likes S$Swhat')
>>> s.substitute (who="'tim', what='kung pao')

(Rt
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(£ 50

'tim likes kung pao'

>>> d = dict (who="'tim')

>>> Template ('Give $who $100') .substitute (d)
Traceback (most recent call last):

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)
Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes S$what'

BEBT R ARATDAYRAE Template BT B E S ATIETR . 20T, BON TSR 745 55 i B A~ IE
Fikao NILHRY, AR AR EGX LR -
e delimiter — This is the literal string describing a placeholder introducing delimiter. The default value is $. Note that

this should not be a regular expression, as the implementation will call re. escape () on this string as needed.

e idpattern — This is the regular expression describing the pattern for non-braced placeholders (the
braces will be added automatically as appropriate).  The default value is the regular expression (?
-i:[_a-zA-Z][_a-zA-720-9]%*).

{Ef#@:  Since default flags is re . IGNORECASE, pattern [a—z] can match with some non-ASCII characters.
That” s why we use local -1 flag here.

While flags is kept to re.IGNORECASE for backward compatibility, you can override it to 0 or re.
IGNORECASE | re.ASCII when subclassing.

o flags — FF 75 gm ¢ F T U SRR e N 25 0 IE 00 26k S B Y G IE ) 2k AR, BRIAE N re.
IGNORECASE, if YL re.VERBOSE i 2 & Wi Ak, Wt H & LW idpattern 2570 845 TE4N 1E
MFEEX A& .

3.2 B

PER o — kI, ARn] LA i BRI L pattern HFRIEREAIE M FRABIA . WIRARIAEM, P ELH N —
AN EA A ARG IE R A4 X LRI W T B E 225 R, DASTCRGE SRR -

* escaped — XAV ECHE S HY, FEBRABCHRD $5.
* named — EANHVCHCAHFIETT S 10 5 AT 0% BB 6 Sl R4 P 2 B A -
= XANHVCEC A G TS AT A TR BN 2t SR T i 2 B AT B 1B 5
o invalid — XA VCFEALAT A FRATRE GEF AR FRAT) , FF HE Y e IE W kR R

e braced

6.1.5 HBhEFLY

string.capwords (s, sep=None)
il str.split () F2Hdvsr NI, iflstr.capitalize () MR ARGENX, ffstr.
Jjoin () KRB RFEBITHHEE . AR TR EE —AS5K sep BA SN None, WIEZLWZS HFEMF 2
PN B SHERTH HIT KR B2 A TR 2P, 0 sep 2P RAR - FIDFZ R .
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6.2 re —IENMIFRENIRIE

JRCHS: Lib/re.py

BEABEHLE T 5 Perl 15 2 ARG I T ek SR DAL

BB R I FAFHRBERT A2 Unicode FATH (str) , PAE 8 77 (bytes). {HZ, Unicode F4F
H5 8 AT ANRRIR T . AR, AR — P T H N A TEIE Unicode P47 HY, JCZ IR Sl
PR EIS BT H 1 B b 2T 5 i ) AR AR R A H R 2 — 5

IEMFERB R ARFT (N ) RFRERIE R, SR P ON B AT o 1 SRR 38 1) Python
TR B M FERIER, Froblr=a4 Tobse. Fenid, ZEUUH—AN 7 DA RCRIT, 15 gk S AEUR S
ARERE NN\, B IE ek L PTE— AN R TE \\ , MR SRR 8 ) Python 4553 HLAR
BER AN .

fiRge Ik X T IE WA 2URE U A Python B JRIRTFAFER R YA FEAFA 'r' BRI FAF R mEY, &
FHTA VAT RFRALBE . L e " \n" FREE "\l "'n' BIDNFERFESFE, 1 "\n" WFEREE5—
A AT AT . FRZUFE Python (AL H 3 3 0 & (8 FH SRR IR UG A4 FR R TR R o

2 IR I U FER A AR A B BB D, FE 40 8 B Ak AL XS R — MR, ANFREEG
PN IENRT S, 2R T2 S50

S

S =T REER regex , $RAIE T SHRIEE re BURARA M APLIZ L, [MIN R fe it T 2 BERISE 42T Unicode 3¢
i

6.2.1 EEMRERX1BE

—AMENFA (8 RE) 482 78 52 FCELHFAFEE B i eR 80T PALEARERS B AP AT R R IR 4G
FERVIEN A AP (83— IEMFA R G USRS AT ) .
IEMZEAA T AR W2k A R B B2 IE ks, B4 AB RIENFEAR. @H, WRFAFE p Pl A
I H A —NFAFER g VUL B, H84 pg W PAVLRD AB. [RIE A 80 B ARG HIRNE, A F1 B FEAE R 4410
WEMAUGI . FrPA, EZFRaUnT DMR 2R S 0 X BRI 0 ) BRI R ek UM . T AR &2 1E ik X
FEAISLIL, Z% the Friedl book [Frie09] , B HANZw A0 2 14 .

PAR R IE N ek sk R R ZE i i . RN RY {5 BRI R, 2% regex-howto,

IR ik 0] DAL & 33 o Fr R A 8RRl A4, than TAY, rar, w53 10, AR AR B IE
WA ENTICAL H & . ARAT ABHE S FAT, FrPA last VUL FAFERE "last . (FEX— 7 AgHABES
4y, FATRA this special style XM RFRIEMFELRX, BEHAWES, BILEKFIFEM 'in
single quotes' , H5['ZEA.)

FEEEAF, e v BE O, BTRRRTA . FRATEATEE T AR B RO E A S, AT ARSI B S I I
ek X H ke

EEBMA (%, +, 2, {m, n}, %) NEEHERE. XM TIE3EE 5 2 BT, AHA S B B s e
R L . BN MNZEEERE, WAERTES. i, A (2:a{6}) * ILEL 64> 'a' FHELE
ERIRAEL.

SR SN

-G FEERAESK, DURECRR THATRME R T . MRS E TR DOTALL | BRI BT AL B 4T
A (FEALFS) ICECEAF Rk, I BAEMUL TILINE B Tl T 5 B e M .
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$ VCPELAAFH R ECE AT B — N F4F, FEMULTILINE B VCEif TR R — N F4F . foo ILHL ' foo!
1 " foobar' ,{HIEN foo$ HULHAL 'foo'. EAMIKEZ, £ 'fool\nfoo2\n' & foo.$ , HH
PUFE ' foo2' , {HAEMULTILINE i3, W PAPLFEE] "fool' ; fE 'foo\n' BF $ LRBIPIAZH:
—ANEWATHT, —MEFRR G

* SR HTE A IE N UCE 0 BMEE R ER, REZHILE 7. ab* &ILE 'a', 'ab', & 'a' " &
WRMEEEAN 'b'.
+ XTERIAEAIENZCPTE 1 2L E R ER . ab+ &ULEL 'a' JEmERKE 1 NMPALEHEREA 'b', EASICE

'a A o
2 XA E R GRS 0 %) 1 . ab? KUCE 'a' Bk 'ab'.

*2,42,22 a0 vt Rl BAGRERRE R AReY; EATETFAFHR TR ATREZ MIILEC . A IR AT 20X
AT WERIENE <. > FHEEE] '<a> b <c>', BRFREEENFE, MAGE '<a>'. £
WA SN 2 FAREA A 748 o5 X dfn: 0 I KT RS R P PP e il
FIEREC <. * 2> fF A URLILHE ' <a> ',

“mp X HZHIA RN E VT m ANE; DT m Bt P ECCR . Hean, a{6} FFILAC 6 4
ra', HEARER S 1.

“m,n}”  XFIENHEFT m B n RUCHD, £ m M n Z BBUREZLZ. N, a{3,5} HIEE3E S ra's Z
W& m B NS E T AN 0, Z0% n 55 EAR-RMTEBRK. el a{4, to KFUEHL 'aaaab' @3 1000 4> 'a’
ERE—A 'b', [AAGEILEL 'aaab'. Z5 ANGEEME, 750 TCHEHE RS AT N % Z 0 WE A~ A .

{m,n}? Hi—MEWAAIET A, HICERE DI TR E. tin, X 'aaaaaa’, a{3,5} LEL 5
Arar, Ma{3,5r? HILEL3 A~ ra’.
\ B SUERIR TR (FRVRRDEREE '+, 2, s s ), s Fn— MR s Bk 2 Je i Tihe .
WERARER ARG FAFE (o raw' ) SREBHEX, Z4E Python WH F SURHTLAE MFE LF51; 40
S SUPFIAE Python [0 iR, SOBHLAIESRF A 68 H BUEFAFER . 42K Python 1] AR HIX A
75, IBARFHIEEN R EE IR . XK FECEMREER, FroAm B, AR R R, I
B R A R
[1 HTHER D ES. T NMEGH:
o FAFRI ARSI, FLAN [amk] PURE 'a', 'm', #iE 'k'.
o MARARFAFIEH, @l - WD FIFER K. W [a-z] RFICEATAT /NG ASCI 4%,
[0-5] [0-9] ¥FUCHEIM 00 F| 59 MR F, [0-9A-Fa—£] SFUCEATA TS dkdlgis. g -
AT TR (Fedn [a\-z]) siEEMMEEEMEERRE (W [-a] & [a-]), EHRFERE

HEF -

o WRIRTFRHEEST, KETHERS . I [ (+%) 1 REUTEGX LD SOETFR (1, 1+, ' x,
or')',

o TFARFRUN \w BH \S (UITRE S TEEG N AR, BT PAVLRL A ASCT I 8{# LOCALE
PP E

© ATEAEGTEHINI AT AT IS BORORVEATICRL. WREEGH TR ' ' Bl RTERA NI
FAPFSGILH, Hn (5] ST F#4F, BT 15t (0] MR FAF, BT o
WAL G E DL, BB RIS L

o TEEGWHEILE —NFAF 11, AWM, BEAMIEEZHn BB, Bt el Ea
B A, [O INTLYI A1 L1 O (4] BT AV S,

| A1B, ARl B[ PARATRIENFak, Bl — AN EN AR, TTR A 8 B AT AN E AT A ' 1
H . CWrAEASE (WRA)) WEH. SEREFRE, 0 2 eE AN ZE 8 4 2T
VCE. 24— ARERSEATTHEN,, XA SOz . =B, —H A CERED, B A FLE T ICHE,
R B REF A — U UCHEL . BB UL, 1 BTN S, WURBEDCE | AT, O\, B
EESEFEFER, (1],
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(...) (HAH), VLEHESHAMERIENFESNX, IR B A G RmgGR. SRR )E, HEmHETT A
BPEL, HRTATEZ JG B \number % P ST HR IS, 2 57 il . BCEFEAF ' (0 5
F LN CEN), SE RN SEEAEARE: [, D1].

() RRMYEIRCEE (A 2 BREE 0 IFTEE ) 2 RN TRE TR MR AT
LRERTETE . XF Y R RGBT A: (2P<name>. . .) EMEHFIS. PAT 2 H B KR
V.

(?ailmsux) ('a','i','L','m', 's", "u', "x' PRPH—PEEZD) XPHGICE—DE TR X FAF
XHENZAAX B E LA M ARit re . A CLILHL ASCILF4Y), re. I (BWEK/NG), re. L GEF KB, re. 1 (2
), re. s (i dot PERCAEHIFAT), re. U (Unicode L), and re.x JURABIZ) . (XLEARICTEIR A
B FRIE) AR AR IC A SR IE MR p . EATIEMRAH, Sk THEre. compile ()
itk flag ZH. FRCRZERIKA TR E AR

(2:) IENEFESHARHPORAS . PCECAERS 5 W BAEATIE 2k, (HiZr 4H P DU 77 A8 R AeEi T
ULV EE S © R Y S vk GV

(?imsx—imsx:...) (Zero or more letters from theset 'i', 'm', 's"', 'x ', optionally followed by ' —' followed
by one or more letters from the same set.) The letters set or removes the corresponding flags: re. T (ignore case),
re .M (multi-line), re. S (dot matches all), and re. X (verbose), for the part of the expression. (The flags are
described in 423 4 7))

3.6 B fE.

(?P<name>--) (MAAA) ELIENA A, (HREVTEEF) T AFEINT R BT E LAY name FFRELH . A
A IR R Python ARRAF, - HAeANHAH HAEH — M IENFESRRE L, Higg X —k. —14
o aREE—MFEHE, MEXANHEE A amH—F.

AHE T AE=RD EFSChFI . WRAER R (2P<quote>['"]) .*2 (?P=quote) (WHZUL,
VERL S |45 B3E WG |S FE R R ) E AR ER ) -

S5IH4AEE "quote” BYETX 5| HAE
TEIENAH B

* (?P=quote) (WI/R)
e \1

AL PRPCRCX 2 m

* m.group ('quote")
e m.end ('quote') (%)

fLi#%%5) re.sub () B repl Z5+H . \g<quote>

* \g<1>
e \1

(?P=name) S5 ]—A G BICHCHTEARA I name [ fir 43 414 DERCE] A Ef [RIRR A 7 Ef
() R HUEH NP

<) VOREE - BINE, (BRIFATE AN Z . XY lookahead assertion, AN, Isaac (?=Asimov)
JLHR 'Isaac ' HAF)GHZ "Asimov' HIHEHEE.

(?') PCHER - REFERIE O« XN negative lookahead assertion (BiFLEUR ). HLANYE, Isaac (2 !Asimov)
HEBM & 'Asimov' BIRMEA VL ' Isaac ',

(?<=-) VUERFAFERAAHIALE, BIBITULE - AR Y B E. X0 :dfnpositive lookbehind assertion
(FFIUG BT ) . (2<=abo) def £7F 'abodes! HHRE]MUR, HAERESAEE 3 AT
HREUEIER AR GEW AL AR E KT, BEHE abe 8 alb 2 AIFH, HE a* fil

(?
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a{3, 4} Ar[Ph. HZ DA positive lookbehind assertions FFIARIFET, U (2<=abc)def , HFAEM a I
IHER, meMl dERERN. g mEEMH search () EEL, WA Ematch () REL:

>>> import re

>>> m = re.search (' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def’

O TR A I 2

>>> m = re.search(r' (?<=-)\w+', 'spam-egg')
>>> m.group (0)
leggV

e 3.5 i S hnE KA G5 SCRE .

(?<!-) VLM EZ AR R . X0 dfnnegative lookbehind assertion  (JGARWrEBEE) o 24
E M EIWE, A R L0 2 E K. B negative lookbehind assertion JT 45 HFER 1T DAM F4F
BRI IR AL E VEAT UL .

(? (id/name) yes—-pattern|no-pattern) UIHR45EH) id 5{ name 1715, Ho22i VLl yes—pattern
, A MEhEAAICAC no-pattern, no-pattern AL, WAIPABEZRS. AT, (<) 2 O\w+e\w+ (2:\.
\w+) +) (2 (1)>1]%) B4 email FzLPCEE, VLA '<userfhost.com>"' B{ 'user@host.com' ,
{HARL LR '<userfhost.com' , HHASPUHEL 'userfhost .com>"',

B\ N AR S DA R A . G0 SRl E AT AN 2 ASCIL v sk & ASCIL g, AR AIEN)

FELURFDCECSE —ANF4F. tean, \s ILECEAF 1.

\number PLAFERENHEG . BNESE NG, AEMN L H GRS . LA (.+) \1PCE 'the the'
5 155 55", fHALILHL 'thethe' GEEAEGGH IS XAFRETF HEEH T VLECHTTR 99 1
HEyr. AR number FEF—NEULE 0, B number 2 =N N\IHIEL, ERASHEER A, M
/NI 76 0 F1 ] SRR, AR TR R 2 745 -

\A& HICEE P AR IT AR .

\b LRIz FAFE, H R IR 4E BRI E . — DN EIgE O — A i A s R, i \b
FESCRH \w FI AW AR 8], 808 \w FIERF R/ R ih B, B2 r ' \bfoo\b" JLHL 'foo',
"foo.', ' (foo) "', 'bar foo baz' {HAPLHE! 'foobar' B{FH 'fool',

AOATEOL T, Unicode BRI %L 7 )2 7E Unicode £ (Y, (HR& T AASCIT ARic R E .
RLOCALE FRICHEBCE R, TR AU L2 th 2 B & KR B E W, \b KRBT, DAY
Python P47 SUAARE .

\B VU458, H REETEMIF L& 45 . EEAME r 'py\B' UL 'python', "'py3', 'py2', {HA
VL 'py "', "py. ", B 'py!'. \B & \b [WEIE, LA Unicode #£X 110152 Unicode 8}, %
BN RIERM Y, BARPT AR ASCT T FRabokel s . WM T LoCALE ik, WA A 24 /iiE S
DA 5

\d

%}J* Unicode (str) #£5X,: Matches any Unicode decimal digit (that is, any character in Unicode character cat-
egory [Nd]). This includes [0-9], and also many other digit characters. If the ASCTT flag is used only
[0-9] is matched (but the flag affects the entire regular expression, so in such cases using an explicit [0-9]
may be a better choice).

X 8 fir (bytes) #EX:  PUECAEATHEd%kL, e [0-91.

\D Matches any character which is not a decimal digit. This is the opposite of \d. If the ASCTIT flag is used this
becomes the equivalent of [~0-9] (but the flag affects the entire regular expression, so in such cases using an
explicit [~0-9] may be a better choice).
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\s

*%}T- Unicode (str) #£3\;: Matches Unicode whitespace characters (which includes [ \t\n\r\f\v], and
also many other characters, for example the non-breaking spaces mandated by typography rules in many
languages). If the ASCIT flag is used, only [ \t\n\r\f\v] is matched (but the flag affects the entire
regular expression, so in such cases using an explicit [ \t\n\r\f\v] may be a better choice).

X1 8 fif (bytes) FEX: VLR ASCIL YA FIFAF, wig [ \t\n\r\£f\v] .

\S Matches any character which is not a whitespace character. This is the opposite of \s. If the ASCTT flag is used
this becomes the equivalent of [~ \t\n\r\f\v] (but the flag affects the entire regular expression, so in such
cases using an explicit [~ \t\n\r\£f\v] may be a better choice).

\w

*%}T- Unicode (str) #£3\;: Matches Unicode word characters; this includes most characters that can be part
of a word in any language, as well as numbers and the underscore. If the ASCIT flag is used, only
[a-zA-Z0-9_] is matched (but the flag affects the entire regular expression, so in such cases using an
explicit [a—zA-Z0-9_] may be a better choice).

ST 8 i (bytes) #£:X: VLRt ASCI FAF B F M FREM N Rk, wifd a-—za-20-9_]1 . WRBEE
T LOCALE FRict, WLVCHD 24 B 5 DI B f =R iR

\W Matches any character which is not a word character. This is the opposite of \w. If the ASCTT flag is used this
becomes the equivalent of [~a-zA-Z0-9_] (but the flag affects the entire regular expression, so in such cases
using an explicit [“a-zA-Z0-9_] may be a better choice). If the LOCALE flag is used, matches characters
considered alphanumeric in the current locale and the underscore.

\z AR,
Ho I  Python RUARHERE SCPAF AR WA e S Fs .

\a \b \f \n
\r \t \u \U
\v \x ARY

(R \b N TR B s, ERIEPREAGNZRBR, H [(\b] )

"\u' and '\U' escape sequences are only recognized in Unicode patterns. In bytes patterns they are errors.

INIEVEE SR — A BRIE S AR E A2 0, 8 A = A\IERIBAL, AR AN B\l S
HARROL, SBEIERATIH . XA, NI e =K.

FE 3.3 BOEEC: 0T " \ut R A\UT R
FE 3.6 JOER: '\ " A4~ ASCIL A5 ALY AR HIEE SR AR R -

6.2.2 ERAT

PEHE TN REL, W, A— s, LR E0E 4% 5 i B Wk O e oA (A7 — 2y
). AR EEAN A, BRSICRENEERE, 2 EaETHE,

1E 3.6 U Ardids e & RegexFlag KWL, XANHidenum. IntFlag 1.

re.compile (pattern, flags=0)
Compile a regular expression pattern into a regular expression object, which can be used for matching using its
match (), search () and other methods, described below.

ALK AT R T LGB AT TR L . (PO AR AE AR &, W] DA (71 OR #4ER
gty (1 BAEFRF).

52l
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re
re

re.

re.
re.

re

re.

re.

re

re.
re.

re.

prog = re.compile (pattern)
result = prog.match(string)

ST

result = re.match(pattern, string)

AR B A A XN IE W R iE, EH re. compile () ARAEX N IENIXT G DA, "TPALE
R E IR

Efif: lidre. compile () HEIGAIRER, RIBRG I RESPEAT, AR i W bk Ui e
T SRR IR

.A
.ASCII

il \w, \W, \b, \B, \d, \D, \'s #1 \'s HPLH: ASCII, i A& Unicode, ix H %] Unicode FERXAG S, &4k
byte FEZUZME . AL FRITEEF I NERE (2a)

W, N TGRS, re.USMCIKIRIFAE (A K [E L re . UNICODE AR AL (2u) ), 1H
JEIX BEYE Python 3 J2TUARRY, TENERIAFEAFEE E 442 Unicode T (3 H. Unicode PLELA fi4 byte HiFH).

DEBUG
SRR PRI debug {5, WA WIBERIC.

I

IGNORECASE
PEAT 2 M R/ NE L Fib X [A-2] WA PLR/NS S 4F. Unicode PEFC (Eodn U PURC 6) [RIFEA
M, BRAERE T re. AsCIT fnic k25 4E ASCII PLFE ., 471 F KA S8 X AN hrid, BriEkE
T re. LOCALE fRic. XY T NEARIC (21)
Note that when the Unicode patterns [a—z] or [A-Z] are used in combination with the TGNORECASE flag, they
will match the 52 ASCII letters and 4 additional non-ASCII letters: ‘I’ (U+0130, Latin capital letter I with dot
above), ‘1’ (U+0131, Latin small letter dotless i), ‘I’ (U+O017F, Latin small letter long s) and ‘K’ (U+212A,
Kelvin sign). If the ASCT T flag is used, only letters ‘a’ to ‘z’ and ‘A’ to ‘Z’ are matched (but the flag affects
the entire regular expression, so in such cases using an explicit (?-1i: [a—zA-Z]) may be a better choice).

.L

LOCALE
H 24 S DI E \w, \W, \b, \B FIK/NEHUEITEL . X Mric HEEXT byte FEA R X MRic A
WA, BFEMES KIS HAREA R, B BB “2I87, 1 H X 8 (5235 A %L, Unicode
VEFCAE Python 3 LERIAJE T, I DMEHIARRIE S . XA NE-ARIE (2°1) .
TE 3.6 fUEW: re. LocALE HEEHT byte K2, 1 HAGEM re. AscTT —i2H,

M

.MULTILINE

WEG, FEXFER T ILRCERF RIS, M frIres (AT fF e SRS ) FEXFAF
'SULELTFAT R R, AT R (BATAFRITEANNT S ) . BRUAREILTR . ) IEERCEATER S, st
VEECFATE R . XTI NEBCRRIE (?m) o

S

DOTALL

ik ERR AT USRS AT AT, SRR TR s AR X MRS, L BRUEHLD FR T A TR R AT
FAFo RNBARIE (28) o

X
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re

re

re

re

re

.VERBOSE

XAPRC VRS S SR T S AR IE ek il 7 BOMES IERE . Ao 202, B
AEAE A FAPR G Y ol i SRR 3L, BEETE *2, (20 or (?P<-> PHZ N B MTHA + A
TEFAFRAE ST, IBAEZ G TS R -

AU T TR T DUk A A1 il DR PR — - BE -

a = re.compile(r"""\d + # the integral part
\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile (r"\d+\.\d*")

XF R NIRARIC (2%) o

. search (pattern, string, flags=0)

FIHRBEAS 45 4R B PCRCRE SR — A0, FFIR I — AR AY 1T B rt 2. MR PTRE, ik [m]—
/> None ; JERXAHLE]— TR IEITRCEA R .

.match (pattern, string, flags=0)

B2 string FFAGIY O B ZASFAFICECE] 7 IE M SRk AR, SR I — MR IR dexd 2 . ARl
PLFE, ik[El None ; JEREERF KL,

HREAERMULTILINE 245K, re.match () WHICEFERFRHFFGOE, MACHRIEFTH L.
TRARIEE L string HIEATALE, [fifl search () KA (WA SHsearch() vs. match() )

. fullmatch (pattern, string, flags=0)

ANSREEA string PEPCE] IE MK AR, SR ml—HERZR 2 et % o RNk [l —4> None ; HEIX
PR VLR 2 A [ Y o

3.4 B RE.

. split (pattern, string, maxsplit=0, flags=0)

M pattern 53 ¥ string o WAL pattern FHARFNES, IAPTAMARK LT EL USSR L, AR
maxsplit -3, FZ AT maxsplit Worla, TN FAF 2 HBR 0 F 5 R e a— P Io &

>>> 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.', 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+"', '0a3B9', flags=re.IGNORECASE)
['o', '3', '9']

WA RRAF A MRS, I HICEE TR IR, LSRG LA D EFARIR. T4
et

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

DRI, 73 R ALRF & Hh BUAESER 2 P AR A (0

s split () doesn’ t currently split a string on an empty pattern match. For example:

>>> re.split('x*', 'axbc')
[lal’ 'bC']

< ‘ M

Even though 'x* ' also matches 0 ‘x’ before ‘a’ ,between ‘b’ and ‘c’ ,andafter ‘c’ , currently these
matches are ignored. The correct behavior (i.e. splitting on empty matches too and returning ['', 'a', 'b',

<
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'c', ''])will be implemented in future versions of Python, but since this is a backward incompatible change,
a FutureWarning will be raised in the meanwhile.

Patterns that can only match empty strings currently never split the string. Since this doesn’ t match the expected
behavior, a ValueError will be raised starting from Python 3.5:

>>> re.split (""s$", "foo\n\nbar\n", flags=re.M)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: split () requires a non-empty pattern match.

5 3.1 U BT ] EARIC B AL

F£ 3.5 ilREE PR Splitting on a pattern that could match an empty string now raises a warning. Patterns that can only
match empty strings are now rejected.

re.findall (pattern, string, flags=0)

Xt string 1R [8]—AANHIZ ) partern WIS, string WZEENAG BEATHIHE, DCRCHE R E) AR ol . 40
REEARAAE—B 2D, SRR —HESR; e —PudrsR (REX AT — 1 G
W) . IR S AEA R .

{Ef#: Due to the limitation of the current implementation the character following an empty match is not included in
anext match, so findall (r'~|\w+', 'two words') returns ['', 'wo', 'words'] (note missed
“t” ). This is changed in Python 3.7.

re.finditer (pattern, string, flags=0)

Return an iterator yielding match objects over all non-overlapping matches for the RE pattern in string. The string is
scanned left-to-right, and matches are returned in the order found. Empty matches are included in the result. See
also the note about findall ().

re . sub (pattern, repl, string, count=0, flags=0)

Return the string obtained by replacing the leftmost non-overlapping occurrences of pattern in string by the re-
placement repl. If the pattern isn’ t found, string is returned unchanged. repl can be a string or a function; if it
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 \ & are left alone. Backreferences, such as
\ 6, are replaced with the substring matched by group 6 in the pattern. For example:

>>> re.sub(r'def\s+([a-zA-Z_][a-2zA-Z_0-9]1*)\s*\ (\s*\):',
r'static PyObject*\npy_\1 (void)\n{"',

C. 'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

U2 repl j2—A~pR %L, IESMGANAREEZN pattern FTF UL . XARBUARER > Rie) 5 24,
HraR Il — S TR . Hean

>>> def dashrepl (matchobij) :

if matchobj.group(0) == '-': return ' '
. else: return '-'
>>> re.sub('-{1,2}', dashrepl, 'pro-———--gram-files')

'pro——gram files'
>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)
'Baked Beans & Spam'

BERCRT AR — AR — M R £
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The optional argument count is the maximum number of pattern occurrences to be replaced; count must be a non-
negative integer. If omitted or zero, all occurrences will be replaced. Empty matches for the pattern are replaced
only when not adjacent to a previous match, so sub ('x*', '-', 'abc') returns '-a-b-c-"'.

TEF ??%%EAE’JWPI%@IE WL TR R G5 S, \g<name> {4 45 name, (££
(?P<name>-+) IBVAPE L) \g<number> & IBFA; \g<2> i \2, HE#E T XM, W
\g<2>0, \20 ?fﬁ R 20, A EA 2 JGHREE— N5 10 . S \g<0> & pattern 1
F—HEAHPEATH I .

TE 3.1 JCE B BN T A e bRic S AL
1E 3.5 MU ASVCHC LA o 28 4555
AE 3.6 JiUEE L pattern FAARAIEE SC (1 '\ " Fl—A> ASCIL FAFLH ) M kiR

Deprecated since version 3.5, will be removed in version 3.7: Unknown escapes in repl consisting of '\ ' and an
ASCII letter now raise a deprecation warning and will be forbidden in Python 3.7.

re. subn (pattern, repl, string, count=0, flags=0)

Firhgsub () FRE, HRRRE—ATTH (FHFE, BHRLED.
e 3.1 B ST REARE S A
1E 3.5 BCEHC: AVLEE A G- 2 AR

re.escape (pattern)
Escape all the characters in pattern except ASCII letters, numbers and ' _'. This is useful if you want to match an
arbitrary literal string that may have regular expression metacharacters in it. For example:

>>> print (re.escape('python.exe'))
python\.exe

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S%S&"'*+-."_ " |~:"
>>> print ('[ ]+" % re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789\ I\H\S\E\&\ "\ A\ +\=\ A\ NN \~\ s T+

>>> operators = ['+', '-', "'"x', /v, vEk1]
>>> print ('|'.Jjoin(map (re.escape, sorted(operators, reverse=True))))

NZIN=INHNFN* A

This functions must not be used for the replacement string in sub () and subn (), only backslashes should be
escaped. For example:

>>> digits_re = r'\d+'

>>> sample = '/usr/sbin/sendmail - 0 errors, 12 warnings'

>>> print (re.sub(digits_re, digits_re.replace('\\', r'\\'"), sample))
/usr/sbin/sendmail - \d+ errors, \d+ warnings

T 3.3 R ' AR S

re.purge ()

T R IE W R AT

exception re.error (msg, pattern=None, pos=None)
raise —MBilsh. AL BE] R E P AR R — A RBOENZRAR R (Fedn, 8 —AARITECHY
155) BUEE H AL RAE g I S VLI A . IR AFER AN S RIS, AR R . Y
BRILBIAT LA B e

msg

A BI R B .
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pattern
RIS 2 s v

pos

G PRI pattern WAL EZRG| (FTPAJE None ).

lineno
KPR pos (A] PAJE None) 745

colno

XTI pos (] PAJ& None) HF1%5 .
AE 3.5 JRCE B I T B JE A .

6.2.3 EMFiEX MR (EMHR)
R TE MR G 2 O A

regex.search (string[, pos[, endpos] ] )

BN string FHH—ANVCECHIALE, FHaR [l — MY B 2o AERBEA VLR, Hiik W None ;
HEREMEREITE AR

AR B pos F i T TR T IR R BRG] BOAH 0, EANREFENT AR
T REUTAT LI AT AR RO L . MATAT IS RIS AT, AR ISR G I E T R fE .

A[ESHL endpos BRIE T AR RGN BEBREFAR KR endpos , IiPAHE M pos #| endpos
- 1 WTFAFSHUCES . WSR endpos /NT- pos, FRASAEILE A HAh, W rx g — AR E N
%1%, rx.search(string, 0, 50) Z#TF rx.search(string[:50], 0).

>>> pattern = re.compile ("d")

>>> pattern.search ("dog") # Match at index 0

<_sre.SRE_Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

regex.match (string[, pos[, endpos] ])

TSR string 1) FF46 15 E BEAS B XA IEWRE AR RS PERD, AR (el — A R Y 12 A ad 2. QROR PG
B, Wikl None ; HEESFKEILAEAFN.

The optional pos and endpos parameters have the same meaning as for the search () method.

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".

<_sre.SRE_Match object; span=(1, 2), match='o'>

If you want to locate a match anywhere in string, use search () instead (see also search() vs. match()).

regex.fullmatch (sn'ing[, pos[, endpos] ] )

UNSREEA string PEPFCIEX AN IE NG, il o] —AMHI Y B rd 2 o Bk ] None 5 ERREFRE
PERC 2 A F o

The optional pos and endpos parameters have the same meaning as for the search () method.

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch ("dog") # No match as "o" is not at the start of "dog".
>>> pattern.fullmatch ("ogre™) # No match as not the full string matches.

>>> pattern.fullmatch("doggie", 1, 3) # Matches within given limits.

<_sre.SRE_Match object; span=(1, 3), match='og'>

3.4 B RE.
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regex.split (string, maxsplit=0)
S Teplit () WAL ST mIFERR.
regex.findall (string[,pos[, endpos] ])

%;M@%ﬁfindall (), R TgIRERE, (HEn] AT S 5K pos Rl endpos | FREIEZRIER,
B search ().,

regex.finditer (string[,pos[, endpos] ])
KUK finiter () , {7 HIEEHS, (HEATLARNCTES AL pos il endpos , [RHIREIEHE,
% search (),

regex . sub (repl, string, count=0)

ST sub () WAL, AT AR

regex . subn (repl, string, count=0)

ST subn () WAL, BT R AECS

regex.flags
IEMPEFEEARIC . X DAL 4 compi le () WIZE AR (2-+) WERARIC, KEMEARICHA UNICODE
UL

regex.groups
R AR

regex.groupindex

BT (2P<id>) & LA HEREFAHENFI. WRAR T4, IFIE 2.

regex.pattern
The pattern string from which the RE object was compiled.

6.2.4 MCEMHR

Match objects always have a boolean value of True. Since match () and search () return None when there is no
match, you can test whether there was a match with a simple if statement:

match = re.search(pattern, string)
if match:
process (match)

DEHCEXH SR SCRF LA Jr iR o -

match.expand (femplate)
Return the string obtained by doing backslash substitution on the template string femplate, as done by the sub ()
method. Escapes such as \n are converted to the appropriate characters, and numeric backreferences (\ 1, \2)
and named backreferences (\g<1>, \g<name>) are replaced by the contents of the corresponding group.

1E 3.5 CEHC: APLR A S EH o 2 AR

match.group ( [groupl, ])
R [l —AECE ZATCERY 4. AR A S8, 4P T, WA 2SR, SR
e NIEH (DS E Y — I, WREASE, A1 BAE 0 CRATRCES R M ). R —A2H
N ZHE N 0, AHRHYIR BHE S A VE R AT R AR E R — G [1..99]1, ZR0eH M 1455 4
TR IR PSR, B RT R E AR, — A IndexError KR raise.
MR —AHA SRR —, FFRICEZ R, SR a5 — L.

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group (0) # The entire match

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.

(Rt
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(8 E70)
'Isaac’
>>> m.group (2) # The second parenthesized subgroup.
'Newton'
>>> m.group(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

AERIENRIKAME T (2P<name>-+) HIK, groupN SEUH M RER i H H A4 T WR—DFHF
%ﬁ%ﬁfﬁ—tqjﬁkxEXjﬂéﬂA% #AIndeXError ,‘j’j[j raise,

— AR IR B

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')
'Reynolds'

iy A A AR A RS H 5]

>>> m.group (1)
'Malcolm'
>>> m.group (2)
'Reynolds"’

AR HIC R 20, R iR 5 — A~ PR

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
IC3'

match.__getitem__ (g)
ENEMTF m.group (g) « X AFEHFERIG]H—A-ULHE

>>> m = re.match (r" (\w+) (\w+)", "Isaac Newton, physicist™")
>>> m[0] # The entire match

'Isaac Newton'

>>> m[1] # The first parenthesized subgroup.

'Isaac'

>>> m[2] # The second parenthesized subgroup.
'Newton'

3.6 BT fE

match.groups (default=None)
SR —ACAL, A ARG TAL, ZERER T MBI | SERSI0ULEr. default SHUBTAS 5
VERCHITE DL, BRINH None,

Fn

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()
('24', '1632")

WERFA I NGUS ATE , ABAAN TR AHA S SR IR . X GEOA SR [B]—> None |, [}
EE T default ZHL
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>>> m = re.match (r" (\d+)\.?2 (\d+)2", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to '0'.
(*24', '0")

match.groupdict (default=None)
BRIl GE T I & 8 T4 key BURALE . default ZHONTAZ SIERMAL G BN
None., flfl

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcolm Reynolds")
>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

match.start ([group])

match.end ( [group] )
R 0] group VT EI 5 Ef I HF UG AN Z5 RS group BN O (BERBEATLRCH T-HR) o A12R group
FEAE, ERFEICHDE, #tiRkm -1 o XF—ADILEX SR m, fl—N KRS H5IREWH g, He GENT
m.group (g)) =L ILELE

’m.string[m.start(g):m.end(g)]

M m.start (group) 4T m.end (group) , WIR group VERL—NZEFEMFR . AN, &
m = re.search('b(c?)', 'cba') ZJi, m.start (0) 1, m.end (0) 34 2, m.start (1)
m.end (1) #E 2, m.start (2) raise —IndexError H4h,

XA T2 M email Hihk FFL G remove_this

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]

'tony@tiger.net'

match.span ( [group] )
XF—APERL m , JRE—ATJCH (m.start (group), m.end(group)) . TEREUIR group WHTE
EAPCELH, iR El (-1, -1) o group ERIN K O, FE2HEEASDLAL,

match.pos
The value of pos which was passed to the search () or match () method of a regex object. This is the index
into the string at which the RE engine started looking for a match.

match.endpos
The value of endpos which was passed to the search () or match () method of a regex object. This is the index

into the string beyond which the RE engine will not go.

match.lastindex
RAN B G — A VUFE R B R 5 1ME, 50# None {REA VLEC =AM, o, X545 Tab',
#iE (a)b, ((a) (b)), Ml ((ab)) FHE| lastindex == 1, 1M (a) (b) &f5%| lastindex ==
2 6

match.lastgroup

e —MNIEE R 4 4147, B None MIRBAT AL BLAYIE .

match.re
The regular expression object whose match () or search () method produced this match instance.

match.string
The string passed to match () or search ().
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6.2.5 IFEMRXABIF
eEMF
FERXAIT B, AT DA i Bl R BOR B S s PEBE X 4% -

def displaymatch (match) :
if match is None:
return None
return '<Match: , groups=¢r>"' % (match.group(), match.groups())

BRAREE — MR T, — DA — TR LA TR E, BOFRER—KM, 7 a7 J2 A, “k”
K, “q” Q, ujw J, “e” j@lO, «y» §]J “g” %ﬁz%ﬂgo

HEGREN TR ROAR, FATTLASE DA T 9%

>>> valid = re.compile(r""[a2-9tjgk] S

>>> displaymatch (valid.match ("akt5q")) # Valid.
"<Match: 'akt5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.
"<Match: '727ak', groups=()>"

wJg—FH, "727ak" , WET DX, SCEPKIERERER . BN IENZGA AT, ARG 1
JE5I AR

>>> pair = re.compile(r".*(.).*\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.

"<Match: '354aa', groups=('a',)>"

To find out what card the pair consists of, one could use the group () method of the match object in the following
manner:

>>> pair.match("717ak") .group (1)
|7|

# Error because re.match() returns None, which doesn't have a group() method:
>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".*(.).*\1", "718ak") .group (1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group (1)
lal

#=Hl scanf()

Python H Fi%AH — 12Kl ¢ B4k scant () AN . IEMRXAGER L scant () BAFAFHEERN—
L EWHPRE 2 E A M. NHREREL T scanf () AEAFRIE M IR K BOHIF LT
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scanf () #&XAF | ENFRIER
%c .
%$5c {5}
%sd [—+]12\d+
%e, 3E, £, %g [—+]72( \d+ \.\d*)?l\.\d+)([eE][—+]?\d+)°
%1 [-+]12(0[ [\dA-Fa-f]+|0[0=-7]*|\d+)
%0 [-+]2[0- 7]
%S \S+
$u \d+
%%, $X [-+]12(0[xX])?[\dA-Fa-f]+
M4 RS U7 A e
’/usr/sbin/sendmail - 0 errors, 4 warnings
WRATPAEH scanf () #8=1b
%$s — %d errors, %d warnings
MRS
’(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()

Python 1241t TR R [E A #EE : ST re.match () EFREIK, SFHre. search () MEFZRRNTE
PiE (2RIA Perl HIIETH) .

Bilan
>>> re.match("c", "abcdef™) # No match
>>> re.search("c", "abcdef™) # Match

<_sre.SRE_Match object; span=(2, 3), match='c'>

fesearch () W, FLAHL "~ AR IT AR AR BRI VT BCE] 740 AR 14 o

>>> re.match("c", "abcdef™) # No match

>>> re.search(""c", "abcdef") # No match

>>> re.search(""a", "abcdef") # Match
<_sre.SRE_Match object; span=(0, 1), match='a'>

HRMULTILINE ZF i s imacch () RILECEAF R, BEHsearch () FPA "~ FFA6 ) IE N
Fk & VURL AT T 4R

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search('"X', 'A\nB\nX', re.MULTILINE) # Match
<_sre.SRE_Match object; span=(4, 5), match='X"'>

BI—1EES

split () FEArH S BB IAE R BRIT . XA T5 X TS SOA K 21 5y ey A 5 1 S B 4614
SR, A TR BiFIER .

Hoo, XHEERA. EER I, KRB =515 7RI
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>>> text = """Ross McFluff: 834.345.1254 155 Elm Street

Ronald Heathmore: 892.345.3428 436 Finley Avenue
Frank Burger: 925.541.7625 662 South Dogwood Way

Heather Albrecht: 548.326.4584 919 Park Place"""

FHM—ABEZMATIE I BHERNTRE PP RO — 01, AR ia — % H:

>>> entries = re.split ("\n+", text)

>>> entries

['Ross McFluff: 834.345.1254 155 Elm Street',
'Ronald Heathmore: 892.345.3428 436 Finley Avenue',
'Frank Burger: 925.541.7625 662 South Dogwood Way',
'Heather Albrecht: 548.326.4584 919 Park Place']

B AR A — A4 RIS R SR AEAURI I . AT sp 1t () 1 T naxsplit
5, [HHLE L A R A 5 BB 2 7

>>> [re.split(":? ", entry, 3) for entry in entries]
[['Ross', 'McFluff', '834.345.1254', '155 Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'],
['Heather', 'Albrecht', '548.326.4584'", '919 Park Place']]

2 FEIEELE ST B S, WILEANHBHEGPRIIER Y . W2 maxsplit WEN 4, FATIE AT DAL
AR R 7 )

>>> [re.split(":? ", entry, 4) for entry in entries]

[['Ross', 'McFluff', '834.345.1254', '155', 'Elm Street'],
['"Ronald', 'Heathmore', '892.345.3428', '436', 'Finley Avenue'],
['"Frank', 'Burger', '925.541.7625', '662', 'South Dogwood Way'],
['"Heather', 'Albrecht', '548.326.4584"', '919', 'Park Place']]

XFEE

sub () BRI RE SIS, MO TAER] T M sub () RIS, sk# BRI
FHRCE, W T AR T4

>>> def repl (m):
inner_word = list (m.group(2))
random.shuffle (inner_word)
return m.group (1) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.'
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
'Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.'

KEIFHEA

findall () DUFRAER AR AL, AU search () FRIEHE—AITEL. b, aR—MEEAEILT X
FRR A EE, AT RE SR PAR i findall ()
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>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

HEIRARIAFME

WRHEICERXEZEE, finditer () WIDGERIMER, ERM T RaT 2 M5REIE, AR T4
Hro dkgE ETERGT, R A B A BRI R R, TR N AM ] finditer ()

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\wt+ly", text):
print ('802d-%02d: %s' % (m.start(), m.end(), m.group(0)))

07-16: carefully
40-47: quickly

FRIEFFFCE

AFAFHIICIE (r"text ™) PREFIEMIFRAIER . B, A IENCRARRAL O\ ) #LATHT B — 1R
”-'HHEE%X tdn, R AT SRR S 42U

>>> re.match (r"\W(.)\1\w", " ££ ")

<_sre.SRE_Match object; span=(0, 4), match=' ff '>
>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<_sre.SRE_Match object; span=(0, 4), match=' ff '>

T BEVCFE— AT SORAL, B AR IE IR s b S0 FERIRFAFERICR, R o \\ "o AU
"NANNT, ORRTR [FRRR U

>>> re.match (r"\\", r"\\")

<_sre.SRE_Match object; span=(0, 1), match="\\'>
>>> re.match ("\\\\", r£"\\")

<_sre.SRE_Match object; span=(0, 1), match="\\'>

B—MMEAiEa i
— A AR S AT AT, #ﬁ%ﬁiﬁiéﬂo RXRE SRR 2
3T H e IEM AR E R . XD HA R X A H A — A EIENE, H BAEFRIC LR LB

import collections
import re

Token = collections.namedtuple('Token', ['type', 'value', 'line', 'column'])

def tokenize (code) :
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}

token_specification = [
('"NUMBER', r'\d+(\.\d*)?"), # Integer or decimal number
('ASSIGN', r':="), # Assignment operator
('END', r';", # Statement terminator
('ID"', r'[A-Za-z]+"), # Identifiers
('op', r'[+\-*/1"), # Arithmetic operators

(R oakss)
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(8 7))
('"NEWLINE', r'\n'"), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."), # Any other character
]
tok_regex = '|'.Jjoin(' (?P<%s>%s)' % pair for pair in token_specification)
line_num = 1
line_start = 0

for mo in re.finditer (tok_regex, code):
kind = mo.lastgroup
value = mo.group ()

column = mo.start () - line_start
if kind == 'NUMBER':
value = float (value) if '.' in value else int (value)
elif kind == 'ID' and value in keywords:
kind = value
elif kind == 'NEWLINE':

line_start = mo.end()
line_num += 1

continue

elif kind == 'SKIP':
continue

elif kind == 'MISMATCH':

raise RuntimeError (f'{v

e!r} unexpected on line {line_ n
yield Token (kind, value, line_num, column)

statements = '''
IF gquantity THEN
total := total + price * quantity;
tax := price * 0.05;
ENDIF;

for token in tokenize (statements):
print (token)

XA R AR AL DA i

Token (type="IF', value='IF', line=2, column=4)

Token (type='1ID', value='quantity', line=2, column=7)
Token (type="'THEN', value='THEN', line=2, column=16)
Token (type="'ID', value='total', line=3, column=38)
Token (type="ASSIGN', wvalue=':=', line=3, column=14)
Token (type="'ID', value='total', line=3, column=17)
Token (type='0OP', value='+', line=3, column=23)

Token (type="'ID', value='price', line=3, column=25)

(
(
(
(
(
(
(
(
(
Token (type="'ID', value='quantity', line=3, column=33)
(
(
(
(
(
(
(
(
(

Token (type='0OP', value='*', line=3, column=31)

Token (type="END', value=';', line=3, column=41)
Token (type="ID', value='tax', line=4, column=8)
Token (type="ASSIGN', wvalue=':=', line=4, column=12)
Token (type="'ID', value='price', line=4, column=15)
Token (type="'0OP', value='*', line=4, column=21)

Token (type="'NUMBER', wvalue=0.05, line=4, column=23)
Token (type="'END', value=';', line=4, column=27)
Token (type="ENDIF', wvalue='ENDIF', line=5, column=4)
Token (type="END', value=';', line=5, column=9)
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6.3 difflib —itE=ZRMHEIT A

PR Lib/difflib.py

BERCER SR AL T AR P A B SERI R . BN, EnT AR HASCPE, Il DA A M A RS S, B
HTML HI_E R SCPARGE— A% 22 57 i A K H SRS HLRE, 1S I £1 1ecmp B,

class difflib.SequenceMatcher
KR —ARIERZE, AT HBALATERA F AR, REFSIICER Nhashable W5 . HEARRIRERT
H1 Ratcliff I Obershelp T+ 1980 4E AR A FIF LA “Ax:IEHAITH” M5 KA PR A5, I HE
AR — . HE R R EIA S “i_Lﬂ” TR MBS TELEILIE 1415 Bl “Sidl” Josieds AR
MESCEBAME, Bl s a5, (BRIt N Ratliff Fl Obershelp Sk — M. )
ﬁ}:l_‘l#é’]EEE%Hl_Eﬂﬁf“H%I?IEEEJ?@JEI’JZEEJ?@JHEEO XFFABE L R/ NI TS, (RS RE S
HTENTER “IEW” BYVLHT.

FEWF: KA Ratcliff-Obershelp 5595 7E 5 I8 1§ &0 T O 57 J7 W 18] 1fif 78 — B &0 8 9 ~F J7 B [a].
SequenceMat cher TERRING BT A ~F-J7 I ) M AL — e 00 T W4T 32 31 751 oA 2 AR ) Je R
X —PRERI RIS FERAET DL R W Lk ) .

H ahbil s ke Rk 5 sequenceMat cher SZHRHITH R A& TTHEE A SRR )7 21 00 A 3 . 33X
JE RS G IR 8 BB IR T (SR )5 ) B EE AT
I BN 1% Hf HIF 5 2 /04 200 T, ZI@ARic A 017 P2 IL e b B3k . X Fh
Ja &R BN PAE A AE A SequenceMat cher B autojunk ZE&% N False KX M.
3.2 B IfE: autojunk &2 .

class difflib.Differ

XA KW AE & B B SCARATH B 781, 7 A2 W] R N R e 2 S o iR 5. Differ 48— fiff
M sequenceMat cher R5EMATIFA LB AKARMLL (BHEVEED) 1745751 AR

Dif fer MR 1T ARCFE RS FT 3k :

WFEHE | &X
- FTAFA L Bl

! A5 2 il
C ATAEPIF S A ]
e ! AR T 