The Python Library Reference
J1y—2 3.11.14

Guido van Rossum and the Python development team

10 B 15, 2025






B1E
1.1

F28

BIE
3.1

B4E
4.1
4.2
4.3
44
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15

EHE
5.1
5.2
5.3
5.4
5.5
5.6
5.7

=

IEC®IC
FRRTRETEIZOWNT L oo

#H A A BAEL

HHAA B TEE
site BV a— N TIBINENBER . . . . .

fHAAFHE

AT L =R e
= YA - list, tuple, TANEE . . . . . i e e e e e e
TEAM =T VR sty e
NAF V=5 v AA - bytes, bytearray, memoryview . . . . . ... ... ...
set (BBE) M —— set, frozenset . . . . . . . it e
RYBYIRI cdict L.
A N s N
By ) 7—=>alBl - Vx23 V9 IIAVTR =KV Lo
ZOMOFAABE L
FRRRIETE . o e
B XFHOEBTORIHIR . . . o

$H A A A I
BIAL T T2 T Lo
HHAABBII IR T2 .

R



F6E FTEIAMLEBHY—ER 149

6.1 string --- Common string operations . . . . . . . ... ... L 149
6.2 re --- Regular expression operations . . . . . . .. ... oo 163
6.3 difflib --- Helpers for computing deltas . . . . . . . .. .. ... L L. 192
6.4 textwrap --- Text wrapping and filling . . . . . . .. .. ... L L L 205
6.5 unicodedata --- Unicode Database . . . . .. .. ... ... ... .. 210
6.6 stringprep --- Internet String Preparation . . . . . . .. ... oL oL 212
6.7 readline --- GNU readline interface . . . . . . . . . . . .. . oL 214
6.8 rlcompleter --- Completion function for GNU readline . . . . . . ... ... ... .... 220
BITE N1FUT—H0E 221
7.1 struct --- Interpret bytes as packed binary data . . . . .. ... ... ..o 0L 221
7.2  codecs --- Codec registry and base classes . . . . . .. ... .. ... . 231
BeE T—HE 255
8.1 datetime --- Basic date and time types . . . . . . . .. Lo L Lo 255
8.2 zomeinfo --- TANA time zone support . . . . . . . . ... 300
8.3 calendar --- General calendar-related functions . . . . . ... .. ... ... ... 307
8.4 collections --- Container datatypes . . . . . . . . . .. ... 316
8.5 collections.abc --- Abstract Base Classes for Containers . . . . . . .. ... ... ... 338
8.6 heapq --- Heap queue algorithm . . . . . ... .. ... L oo 345
8.7 bisect --- Array bisection algorithm . . . . . . . ... ... o oo 350
8.8 array --- Efficient arrays of numeric values . . . . . ... .o oL oL 354
8.9 weakref - FYZE . . . L L 358
8.10 types --- Dynamic type creation and names for built-in types. . . . . . .. ... ... .. 368
8.11 copy --- Shallow and deep copy operations . . . . . . . . ... ... 376
8.12 pprint --- Data pretty printer . . . . . . . . .. L o 377
8.13 reprlib --- Alternate repr () implementation . . ... ... ... ... ... ....... 384
8.14 enum --- Support for enumerations . . . . .. ... Lo Lo 387
8.15 graphlib --- Functionality to operate with graph-like structures . . . . ... .. ... .. 404
FOE HEr#FEEIa1-IL 409
9.1 numbers --- Numeric abstract base classes . . . . . .. . .. .. ..o oL 409
9.2 math --- Mathematical functions . . . . . . . . .. ... L L 413
9.3 cmath --- Mathematical functions for complex numbers . . . . . . ... ... ... .... 423
9.4 decimal --- Decimal fixed point and floating point arithmetic . . . . . . . . ... .. ... 428
9.5 fractiomns --- Rational numbers . . . . . . . ... L 463
9.6 random --—- Generate pseudo-random numbers . . . . .. ..o Lo 466
9.7 statistics --- Mathematical statistics functions . . . . . . . . ... ... 477
F10E8 BHEETIOISIVI/BEEYa-IL 495
10.1 itertools --- Functions creating iterators for efficient looping . . . . . .. ... ... .. 495
10.2 functools --- Higher-order functions and operations on callable objects . . . . . . .. .. 515

10.3 operator --- Standard operators as functions . . . . .. ... oL oo 527




Bl11E
11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
11.10

BTI2E
12.1
12.2
12.3
12.4
12.5
12.6

E13E
13.1
13.2
13.3
13.4
13.5
13.6

Fl4E
14.1
14.2
14.3
14.4
14.5

%155
15.1
15.2
15.3

FE16E
16.1
16.2
16.3
16.4

T7A4INETA LI NIADTIER

pathlib --- Object-oriented filesystem paths . . . . ..

os.path --- Common pathname manipulations . . . . .

fileinput --- Iterate over lines from multiple input streams . . . . ... ... ... ...

stat --- Interpreting stat() results . . . ... ... ..

filecmp --- File and Directory Comparisons . . . . . .

tempfile --- Generate temporary files and directories

glob --- Unix style pathname pattern expansion . . . .
fnmatch --- Unix filename pattern matching . . . . ..
linecache --- Random access to text lines . .. .. ..

shutil --- High-level file operations . . . . ... .. ..

T — DKL

pickle --- Python object serialization . . . . .. .. ..
copyreg --- Register pickle support functions . . . . .
shelve --- Python object persistence. . . . . . . . . ..
marshal --- Internal Python object serialization . . . .

dbm --- Interfaces to Unix ”databases” . . . .. ... ..

sqlite3 --- DB-API 2.0 interface for SQLite databases

T—RERET—N1T

z1ib --- Compression compatible with gzip . . . . . . .
gzip --- Support for gzip files . . . . ... ...
bz2 - Support for bzip2 compression. . . . . . . . ..
1zma --- Compression using the LZMA algorithm . . . .
zipfile --- Work with ZIP archives . . . . .. .. ...

tarfile --- Read and write tar archive files . . . . . . .

771N T =< vk

csv --- CSV File Reading and Writing . . . . . .. ...
configparser --- Configuration file parser . . ... ..
tomllib --- Parse TOML files . . . ... ... ... ..
netrc --- netre file processing . . . . . ... ...

plistlib - Generate and parse Apple .plist files . .

ESEEDY—EXR

hashlib --- Secure hashes and message digests . . . . .

hmac --- Keyed-Hashing for Message Authentication . .

secrets --- Generate secure random numbers for managing secrets . . . . . . ... .. ..

RAAARL—Ta VI ATLY—ER

os --- Miscellaneous operating system interfaces . . . .
io --- Core tools for working with streams . . . .. ..

time --- Time access and conversions . . . ... .. ..

argparse --- Parser for command-line options, arguments and sub-commands. . . . . . .

537
537
560
568
972
o978
581
588
590
991
592

607
607
629
630
633
635
641

679
679
684
688
694
701
715

737
737
746
768
770
772

775
775
790
792

797
797
877
896
912




16.5 getopt --- C-style parser for command line options . . . . . .. ... ... ... ... .. 952

16.6 logging --- Logging facility for Python . . . . ... .. ... ... . .. .. 955
16.7 logging.config --- Logging configuration . . . . ... ... ... ... ... ... ... 980
16.8 logging.handlers --- Logging handlers . . . . . ... .. ... ... ... .. ... ... 995
16.9 getpass --- Portable password input . . . . . .. ... oo 0oL oo 1014
16.10 curses --- Terminal handling for character-cell displays . . . . ... ... ... ... ... 1015
16.11 curses.textpad --—- curses 72277 ADHDDTFAMATIV 4Pz b ..o 1049
16.12 curses.ascii --- Utilities for ASCII characters . . . . ... ... ... ... ....... 1051
16.13 curses.panel --- A panel stack extension for curses . . . . . ... ... o 0oL L. 1056
16.14 platform --- Access to underlying platform’s identifying data . . . . . . . .. .. ... .. 1058
16.15 errno --- Standard errno system symbols . . . . ... Lo o oL oL 1062
16.16 ctypes --- A foreign function library for Python . . . . .. .. ... ... ... ... .. 1071
BITE WMITRIT 1115
17.1 threading --- Thread-based parallelism . . . . . . ... ... ... ... ... .. 1115
17.2 multiprocessing --- Process-based parallelism . . . . . . .. ... ... ... ... 1133

17.3 multiprocessing.shared_memory --- Shared memory for direct access across processes . 1189

17.4 concurrent 28w 7 —3 . L L e 1196
17.5 concurrent.futures --- Launching parallel tasks . . . . .. ... ... ... ... ... 1196
17.6 subprocess --- Subprocess management . . . . ... ... Lo Lo 1205
17.7 sched --- Event scheduler . . . . . . . . ... L L 1231
17.8 queue -—- A synchronized queue class . . . . . . ... oL 1233
17.9 contextvars --- Context Variables . . . . . . . . . . . . . ... 1238
17.10 _thread - Low-level threading APT. . . . . . . .. .. ... . . ... 1242
BI8E Fvh7—UBFEr7OtXMERE 1247
18.1 asyncio --- Asynchronous I/O . . . . . . ... L 1247
18.2 socket --- Low-level networking interface . . . . . . . . . ... ... ... ... 1374
18.3 ssl -—- TLS/SSL wrapper for socket objects. . . . . . . . ... ... ... ... 1409
18.4 select --- Waiting for I/O completion . . . . . . . .. . ... L 1455
18.5 selectors -—- High-level I/O multiplexing . . . . . ... ... ... .. ... ...... 1465
18.6 signal --- Set handlers for asynchronous events . . . . ... .. ... ... L. 1469
18.7 mmap --- Memory-mapped file support . . . . . . ... oL L o 1483
BLOE A28—Fv b EOT—RDIRE 1491
19.1 email --—- An email and MIME handling package . . . . . . .. .. ... ... ... .... 1491
19.2 json --- JSON encoder and decoder . . . . . . . ... ... ... ... 1569
19.3 mailbox --- Manipulate mailboxes in various formats . . . .. .. .. ... ... ... .. 1582
19.4 mimetypes --- Map filenames to MIME types . . . . . . .. .. ... . L. 1605
19.5 base64 --- Basel6, Base32, Base64, Base85 Data Encodings . . . . . .. .. ... ... .. 1609
19.6 binascii --- Convert between binary and ASCIT . . . . .. .. ... ... ... .. .... 1613
19.7 quopri --- Encode and decode MIME quoted-printable data . . . . ... ... ... ... 1616
BE BELI—ITVTY-I 1619
20.1 html --- HyperText Markup Language support . . . . . .. .. ... ... .. ... .... 1619




20.2 html.parser --- Simple HTML and XHTML parser . . . . . . . . ... .. ... .....
20.3 html.entities --- Definitions of HTML general entities . . . . . . . . ... ... ... ..
204 XML ZOED 2= VEE . o o e
20.5 xml.etree.ElementTree --- The ElementTree XML API . . . . . ... ... ... ....
20.6 xml.dom --- The Document Object Model APT . . . . ... ... ... ... .....
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 . . . . . . ...
20.10 xml.sax.handler --- Base classes for SAX handlers . . . . . ... ... ... .......
20.11 xml.sax.saxutils -—- SAX Utilities . . . . . . . . . .. .
20.12 xml .sax.xmlreader --- Interface for XML parsers . . . . . . . . . ... ... ... ....

20.13 xml.parsers.expat --- Fast XML parsing using Expat . . . . .. ... .. ... ... ..

FTl2E Av4—xy ORI EYR—F

21.1 webbrowser --- Convenient web-browser controller . . . . . . .. ... ... ... ... ..
21.2 wsgiref --- WSGI Utilities and Reference Implementation . . . ... ... ... ... ..
21.3 urllib --- URL handling modules . . . . . . . .. ... ... o
21.4 wurllib.request --- Extensible library for opening URLs . . . . .. ... ... ... ...
21.5 urllib.response -— urllib THEHATAL AR A IR .. ... ... ... ... .....
21.6 urllib.parse --- Parse URLs into components . . . . . . ... ... ... ... ......
21.7 urllib.error --- Exception classes raised by urllib.request . . . . . . .. ... ... ...
21.8 wurllib.robotparser --- Parser for robots.txt . . . . ... . ... ... . 0oL
21.9 http-—- HTTP modules . . . . . . . . ...
21.10 http.client --- HTTP protocol client . . . . . .. . ... ... ... ... ... ..
21.11 ftplib -—- FTP protocol client . . . . . . . . . .. .
21.12 poplib -—- POP3 protocol client . . . . . . . . . . ..
21.13 imaplib --- IMAP4 protocol client . . . . . . . . . ... o
21.14 smtplib --- SMTP protocol client . . . . . . . .. .. ... oo
21.15 uuid --- UUID objects according to RFC 4122 . . . . .. .. ... ... ... .....
21.16 socketserver --- A framework for network servers . . . . . . ... ...
21.17 http.server -—- HTTP servers . . . . . . . . . o . o o o i i
21.18 http.cookies --- HTTP state management . . . . . . . . .. .. ... ... ... .....
21.19 http.cookiejar --- Cookie handling for HT'TP clients . . . . . ... ... ... ... ..
21.20 xmlrpc -—- XMLRPC == 2547 bETa—UFE . .. . ..o o
21.21 xmlrpc.client --- XML-RPC client access . . . . . . . ... ... .. ... .. ......
21.22 xmlrpc.server --- Basic XML-RPC servers. . . . . . . ... .. ... ... .
21.23 ipaddress --- IPv4/IPv6 manipulation library . . . . . . . . .. ... ... ... . ...

FNE TILFAT«4TH—ER

22.1 wave -—- Read and write WAV files . . . . . . . . . . . ...

22.2 colorsys --- Conversions between color systems . . . . . . ... ... ... ... ... ..

£238 ERML

23.1 gettext --- Multilingual internationalization services . . . . .. .. .. ... .. .. ...

23.2 1locale --- Internationalization services . . . . . . . . . .. e

1707
1707
1710
1724
1724
1749
1750
1761
1762
1763
1767
177
1786
1790
1799
1808
1813
1824
1832
1837
1849
1849
1859
1867

1885
1885
1889




$248 JOJSLOTL—LT—Y 1913
24.1 turtle --- Turtle graphics . . . . . . . . . . L L 1913
24.2 cmd --- Support for line-oriented command interpreters . . . . .. ... ... 1960
24.3 shlex --- Simple lexical analysis . . . . . . . .. . ... 1966

BHE TkZAWIZTshlA—HF—a1282—T—X 1975
25.1 tkinter --- Python interface to Tel/Tk . . . . . . . ... ..o o Lo 1975
25.2 tkinter.colorchooser --- Color choosing dialog . . . . . . . .. ... ... ... . .... 1993
25.3 tkinter.font --- Tkinter font wrapper . . . . . . . . . . . . . ... .. . 1993
254 Tkinter A4 T HZ . L L e e e e e 1995
25.5 tkinter.messagebox --- Tkinter message prompts . . . . . . . .. ... Lo 1999
25.6 tkinter.scrolledtext --- Scrolled Text Widget . . . . . . . .. . ... ... .. ... 2002
25.7 tkinter.dnd --- Drag and drop support . . . . . . . . ... 2002
25.8 tkinter.ttk --- Tk themed widgets . . . . . . . . . . . .. L 2003
25.9 tkinter.tix — Tk DIRIRT 4 = v b . .. 2027
25.10 IDLE . . . . o e e 2034

BE RERYV-IL 2051
26.1 typing - Support for type hints . . . . . ... oL o 2051
26.2 pydoc --- Documentation generator and online help system . . . .. ... ... ... ... 2108
26.3 Python BHFEE—F . . . . . . 2110
26.4 doctest --- Test interactive Python examples . . . . . . .. .. ... ... 0. 2114
26.5 wunittest --- Unit testing framework . . . . . . . . ... oL oL 2144
26.6 unittest.mock --- mock object library . . . . .. ... Lo 2185
26.7 unittest.mock --- getting started . . . . .. ... L oL L 2236
26.8 2to3 - Python 2 226 3 ANOHBa—FZH . .. .. Lo Lo 2260
26.9 test --—- Regression tests package for Python . . . . . ... ... ... 0L, 2268
26.10 test.support - 7 A FDLHDI—FT o VT 4B . ..o Lo 2271
26.11 test.support.socket_helper --- Utilities for socket tests . . . . ... ... .. ... .. 2283
26.12 test.support.script_helper --- Utilities for the Python execution tests. . . . . . . .. 2284
26.13 test.support.bytecode_helper --- Support tools for testing correct bytecode generation2286
26.14 test.support.threading_helper --- Utilities for threading tests . . . .. ... ... .. 2286
26.15 test.support.os_helper - Utilities for os tests . . . . . . .. .. .. ... .. 2288
26.16 test.support.import_helper --- Utilities for import tests . . . . . .. .. .. ... ... 2290
26.17 test.support.warnings_helper --- Utilities for warnings tests . . . . .. ... ... .. 2292

B7E FNwTrr7OTrAIL 2295
271 BEEANT MR e 2295
27.2 bdb --- Debugger framework . . . . . .. L L 2300
27.3 faulthandler --- Dump the Python traceback . . . . . .. .. ... ... ... .. ... 2307
274 pdb —— Python T N0 . ... L e 2311
275 Python V7 74T . . 2321
27.6 timeit --- Measure execution time of small code snippets . . . . . . .. .. ... .. .. 2332
27.7 trace --- Trace or track Python statement execution . . . ... .. ... .. ... .... 2338
27.8 tracemalloc --- Trace memory allocations . . . . . . . . . .. .. ... ... .. ..... 2341

vi



%28
28.1
28.2
28.3
28.4

E20HE
29.1
29.2
29.3
29.4
29.5
29.6
29.7
29.8
29.9

VIO T « NyTr—J it

distutils --- Building and installing Python modules . . . . . . .. ... ... ... ...

ensurepip --- Bootstrapping the pip installer . . . .. ... .. ... ... ..

venv --- Creation of virtual environments .

zipapp --- Manage executable Python zip archives . . . . . . .. .. ... .. ... ... .

Python Z>&# A LH—EX

sys --—- System-specific parameters and functions . . . . .. ..o o000 L L.

sysconfig --- Provide access to Python’s configuration information . . . ... ... ...

builtins --- Built-in objects . . . . .. ..
__main__ --- Top-level code environment .
warnings --- Warning control . . . . . . ..

dataclasses — 7 —X 7 J A . .. .. ...

contextlib - with Xa YT FAMHI—T 42U T4 . ... . e

abc --- Abstract Base Classes . . . . . . ..

atexit --- Exit handlers . . . ... .. ..

29.10 traceback --- Print or retrieve a stack traceback . . . . . . . ... ... ..

29.11 __future__ --- Future statement definitions

29.12 gc --- Garbage Collector interface . . . . .

29.13 inspect --- Inspect live objects . . . . . . .

29.14 site --- Site-specific configuration hook . .

EI0E
30.1
30.2

FE3E
31.1
31.2
31.3
31.4
31.5
31.6
31.7
31.8
31.9

E3RNE
32.1
32.2
32.3
32.4
32.5
32.6
32.7

A XRL Python 1 >R F1) R
code --- Interpreter base classes . . . ...

codeop --- Compile Python code . . . . ..

EVa—-ILOAVR=F

zipimport --- Import modules from Zip archives . . . . . . ... ... oL L.

pkgutil --- Package extension utility . . .

modulefinder --- Find modules used by a script . . . . . .. ... .. ... 0.

runpy --- Locating and executing Python modules . . . . . ... ... ... ... .....

importlib -—- import DFEEE . . . ... ..

importlib.resources -- Package resource reading, opening and access . . . .. ... ..

importlib.resources.abc -- Abstract base classes for resources . . . . . ... ... ...

importlib.metadata -- Ny 7 —I XX T —XA\DT 7L .00

sys.path £ 2 — )UMZE XA . . .

Python 81 —EX
ast --- Abstract Syntax Trees . . ... ..

symtable -—- Access to the compiler’s symbol tables . . . . ... ... ... ... ... ..

token --- Constants used with Python parse trees . . . . . ... ... ... ... .....

keyword --- Testing for Python keywords .

tokenize --- Tokenizer for Python source .

tabnanny --- Detection of ambiguous indentation . . . . . . . ... ... o000

pyclbr --- Python module browser support

2355
2355
2356
2358
2370

2379
2379
2410
2418
2419
2425
2434
2448
2466
2472
2474
2483
2485
2490
2513

2519
2519
2522

2525
2525
2528
2532
2534
2537
2563
2566
2568
2575

2577
2577
2620
2623
2628
2628
2634
2635

vii



32.8 py_compile --- Compile Python source files . . . . . . .. .. ... .. ... ..
32.9 compileall --- Byte-compile Python libraries . . . . ... .. .. ... ... ... ...
32.10 dis --- Disassembler for Python bytecode . . . . . . . . .. .. ... L.
32.11 pickletools --- Tools for pickle developers . . . . . . . . .. .. ... L.

#E33F MS Windows Bl EDH—E X

33.1 msvcrt --- Useful routines from the MS VC++ runtime . . . . . . . . ... .. ... ...
33.2 winreg --- Windows registry access . . . ... ... o 0oL

33.3 winsound --- Sound-playing interface for Windows . . . . . . .. . ... L.

F34EF Unix BEDODHY—EZX

34.1 posix --- The most common POSIX system calls . . . . ... ... ... ... .......
34.2 pwd --- The password database . . . . . . . . .. ...
34.3 grp -— The group database . . . . . . . .. .. L
34.4 termios --- POSIX style tty control . . . . . . . . ...
34.5 tty --- Terminal control functions . . . . . . . . ... o 0oL
34.6 pty --- Pseudo-terminal utilities . . . . . .. .. L o oo
34.7 fecntl - The fentl and ioctl system calls . . . o o . oo oo
34.8 resource - Resource usage information . . . . .. ... . oL oL oL

34.9 syslog --—- Unix syslog library routines . . . . . . . ... ... L

F3BE EDa-IOOAIVESAA2E—Tx—X (CLI)

F306E HoTHRboNILES2—ILEE

36.1 aifc --- Read and write AIFF and AIFC files. . . . . . . . ... ... ... ... ..
36.2 asynchat --- Asynchronous socket command/response handler . . . . ... ... ... ..
36.3 asyncore --- Asynchronous socket handler . . . . . ... ... o o0 oL
36.4 audioop --- Manipulate raw audio data . . . . . .. ... o o000
36.5 cgi --- Common Gateway Interface support . . . . . . .. .. ... L oL
36.6 cgitb --- Traceback manager for CGl scripts . . . . . . . . ... .. L L.
36.7 chunk --- Read IFF chunked data . . . . ... ... ... .. ... .. ... ...,
36.8 crypt --- Function to check Unix passwords . . . . . . . . . ... ... ... ... ..
36.9 imghdr - Determine the type of an image . . . . . ... .. ... ... ... ...
36.10 imp --- Access the import internals . . . . . . . . ... L
36.11 mailcap --- Mailcap file handling . . . . . . .. .. .. L o
36.12 msilib --- Read and write Microsoft Installer files . . . . . . . ... ... ... ... ...
36.13 nis --- Interface to Sun’s NIS (Yellow Pages) . . . . . . . ... . ... .. ...
36.14 nntplib --- NNTP protocol client . . . . .. . ... ... .
36.15 optparse --- Parser for command line options . . . . . . ... ... ... L.
36.16 ossaudiodev --- Access to OSS-compatible audio devices . . . . . . ... ... ...
36.17 pipes --- Interface to shell pipelines . . . . . . ... ... L o oo
36.18 smtpd --—- SMTP Server . . . . . . . . e
36.19 sndhdr --- Determine type of sound file . . . . .. ... ... oo oL
36.20 spwd --- The shadow password database . . . . . . ... . ... ... ... ...
36.21 sunau - Read and write Sun AU files. . . . . . . .. .. .

viii



36.22 telnetlib - Telnet client . . . . . . . . . . . e 2820

36.23 uu --- Encode and decode uuencode files . . . . . . ... ... oL 2823
36.24 xdrlib --- Encode and decode XDR data . . . . . ... .. .. .. L oL 2824
BIWE LXal)Ts TEEIRNER 2829
1% A & F5E 2831
{3#% B & About these documents 2853
B.1 Contributors to the Python Documentation . . . . . .. .. .. ... ... ... ... 2853
HRCE BRItV X 2855
C.1 Python DEESE . . . . 2855
C.2  Terms and conditions for accessing or otherwise using Python . . . ... .. ... ... . 2856
C.3 Licenses and Acknowledgements for Incorporated Software . . . .. ... ... ... ... 2860
{38% D & Copyright 2877
SE R 2879
SEHR 2879
Python €Y 2 —JLE&5| 2881
Python €Y 2 —JLZ&5| 2881
5| 2883
5| 2883







The Python Library Reference, J1)—X 3.11.14

reference-index TiE 70 75 2 ¥ 7'53f Python OE Rt~ YT 4 ZRARZODWTHAEATVET
B ZDIA4TITYY T2 LY AT 27T Python & & ICEfT XN TWARIEES 4 75 VIZOWTHL
AL E 3, %72 Python BLAMICIND 5N TVWE I DZNA TS arDayR—3> MIOWTHHHAL
ij—o

Python OFEHES £ 75 VI3 THIFREDSH D, TORVWHRD VY X FTHZ X5 KRIEVWDDEHEL T
WET, ZOF4 77V FlIRIE7 740 1/0 © LS, Python 07 o< EET 7 A TERN
AT LWEREAND 7 7 2BERER IR T 2 (C THEDLNL) HARAAEY 22—, HADTRZ 5 IV T
AT %% ORIBEICEHEN 2 R 218463 % Python TELNLZEY 2 —ADBA->TVET, oz
DEZ2—WIE, TI7v M7+ —LEHEOEEEL TSI v b 74— LR API AN HEXEZZ2ITLD,
Python 70 75 s Bt 27z 8. 2z EmD 5 L WO HERERDLH D £3,

Windows A1} ® Python 4 Y 2 b —F 3 72WTWEES 4 75V DITRTEEA, LIXLIZZFRLS DB
DaAYERE=FYFPBEFEATVET, Unix ROARL =T 4 VI R7 LDOEFEE Python &—HiVD <y
I LTIRHINZDOMNEET, A7 ar0arR -3 F2FRANRBRIEARL—F 4 YTV RT
LDy T —=I V=)L HS 8RB TLE D,

BHES AT VEMAT, M0 TOAYR=—3Y :» BV LT RTILAREI 2= A0 b Ny Fr—,
TV r—=2aVlR I L -T2 %T) EEHLTWEaL s> a e LT Python Package Index 55 A
FAMRET T,



https://pypi.org




ONE

L ®HIC

Z D "Python 74 75 V7 IZI3RRA RNEDPERENTVE T,

D477V BERPY XA VD X 57, @HEEHED " 2RTED L AREING T —2UNRE
FNTVE T, Python SFEDa7EHI TR, ThSDRITHLTY 7 IAKBER 252, BEROT Eow
KOO ZEZTVETY, BREZOEKRIOTFZERLTVIDITEDD FL A, (—/T. FiED
a7 ER TR F D R AOVRBIENARL D & 5 BB R B2 ER L TVWET, )

D747 I7VINTEL, HARAABEKE AP HD SNTVET — HAAABERE X THIMNE. 2T
Python TH»N 7223 — K ET, import XE#HHFTIMHES 2B TEZ ATV 27 F T, INSDHARA
AEZDI LWL OPREHED AT TERINTVWETH, KREREEIT7DERDT LA R DT
BRVWDTI I TLARBENTVEE A

PIEVZ, ZOTA4 TV DORESINERINTVWEZDREEY 2 —1DaAL sy a>yTy, ZDarryay
ZHISLT 2TERZVWAWAH DT, HBEEY 22— C SETEDLN, Python 4 &2 7V XITHARA
FATVET; —HHDEY 2 —niE Python THEDPA, V—Ra—FOERTWMYIAENE T, £H2E
Va—id, BIZIZFETRE y 7 OBIERZ 1T 2 e Wo iz, Python IZIFHEICRML LA v 2 —T = —
AEPEL, —HHOEY 2= T FFEDN—FY 277 7ERT2 V0o, HEDARL—T 4 ¥
TIYRAT LR LA Y2 =T = —ZZRMEL, EHIHDEY 2 -V TIE WWW (V=L YA FY =
N DEIBFED T TV r—> a v TR LA Y R —T7 2 — 2L TV ET, TV 22 &k-
TIEETON=Ya Yy, 2TOBHERD Python THHAT 22 TELD, BRICHEZI AT LBHYKR-1
LTWBEEIZDAEZ2D, Python 23> 4L LTA YA M —LT3BIREDREL T a vV EEA
R 2IZOAFHTERLZD LET,

T a7 ME T NERD BN LRERENTVWET, 2% . BUICHAAADOBEE 2R L, HAA
ADT =2 HIH, FLTHRRICEES 2—ILeHEET, T 2—NVEERODZDIDTIL—FELLT
#Oo)ﬁbl LTL\iTO

DED, ZOR= a7 NER) HHAED, HiAfETE ZATROFEIHEDIE, Python 74 77V TH
FATERZEY 2 — AR R—PLTWE 7 AU r— a VEEBOMESZ 2 CHFETEX22 W 2T,
bHAHA, TOXR= a7 NENRD LS ICHODLEX HDEFRA — (=2 7 VDL SICH 2) HRIC
TorHZMLED, (RKEREBIIHZ) RIITBHYTOMEBREY 2 -, ABZHI Lo TTEXT,
L7 YR LREHIZOWTHMIRL TALWVDR S, 7YX LIR=IZHEN (random ZH). 205 1,2
HiFitr e D TEET, ZOY=2 7 NVOEE Y EARIBRTHO2ICHD ST, #HAAAHBEY OFED LI
HBELIVTL LD, =27 VOMOERTIE. ZOHIONFEIZDOWTHI o TWVWEHDE LTEHILNLTWVS D
5T9,
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ZHTE, Ya—DEHTT !

1.1 FARREMICDOWVWT

o [FIHTZZHE : Unix | OEWKRIZZ OB Unix AT LARRHEIEHZNVENSZETT, 20D
ZEEFRFED OS KB ATFHEETRTZ2DDOTREDY ¥ A,

« If not separately noted, all functions that claim ”Availability: Unix” are supported on macOS,

which builds on a Unix core.

o FIFHRATEEMEDERICR NS — AN N—=Y 2 ¥ 2/ libe N—P a YORANFEN TV EEEIE, W
HOEMEE M-SR TN FXA, BIZIE, Availability: Linuz >= 8.17 with glibc >= 2.27 ¥
WS ERRAT = ofBEICIE, Linux 3.17 DI E ¥, glibc 2.27 Y EOW 5 S ET T,

1.1.1 WebAssembly 75w k7 x—L4

WebAssembly 72 v &7 4 — A T» % wasm32-emscripten (Emscripten) & wasm32-wasi (WASI) i3,
POSIX API 0% 7ty M Z2#M# L £ 3, WebAssembly 7> XA L& 75 0F 3% > FKRy 7 2{LahT
BY. RRAIRHEEY Y —ZAANDT 7 AMHRENTVET, ot ALy R, Ry bU—2, ¥7F
N, FlRMoEO T et AMEE (IPC) ZEH T 28874 77 V)€Y 2 —ud, FAAAR, Mo Unix
S IR AFADESICEIELEEA. 77 AN /O, 774 A2 A, Unix OHEREIROMEAE S i
[RENTWE 3, Emscripten 370y 227 1/0 ZFFAILEE A, sleep() DX RO Tm v ¥ 7tk
B3, 77 9F—DARY ML—T %70y 7 L%,

WebAssembly 77 v k7 4 — A _LTO Python @ HE 2 #R2H#H WX, Emscripten-SDK % WASI-SDK @
N—=Yay, WASM J > & A & (77 9¥, NodelS . wasmtime) . Python ¥V K7 5 72 &k - Tk
F D 3, WebAssembly S Emscripten . WAST 13E#E2HEXETED, v bV -2k Y OBERRILNR
B R—=br N2 LNEEA

72 9% E®D Python Tl&, 2 —¥ —1& Pyodide S PyScript Z#FI3TXETL & 5, PyScript {&. Pyodide
ZH I UTHERINTED, Pyodide HiEIEZ CPython % Emscripten EICHE I TV E 3, Pyodide
&, 77 U¥ D JavaScript & DOM API 7213 T72 <. JavaScript @ XMLHttpRequest % Fetch API IZ X
LR NIzt y b7 — T HREND T 7 2 X 2Rt L 77,

o IRt ARHE D APL IZFAIAARARES, WICT T —ICX DRBLET, ZhUcid, HLnwrmeR%iE
B (fork() % ezecve()) . 7RERERHE (waitpid()) . 7 FNEEE (kill()) . DL
Ot A L@BET S API BE TN E T, subprocess 134 > HK— Ma[RETT A, HEEL THA,

e The socket module is available, but is limited and behaves differently from other platforms. On
Emscripten, sockets are always non-blocking and require additional JavaScript code and helpers on
the server to proxy TCP through WebSockets; see Emscripten Networking for more information.

WASI snapshot preview 1 only permits sockets from an existing file descriptor.

e Some functions are stubs that either don’t do anything and always return hardcoded values.

4 F1E LIS


https://webassembly.org/
https://emscripten.org/
https://wasi.dev/
https://emscripten.org/
https://wasi.dev/
https://wasmtime.dev/
https://pyodide.org/
https://pyscript.net/
https://emscripten.org/docs/porting/networking.html
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e Functions related to file descriptors, file permissions, file ownership, and links are limited and don’t

support some operations. For example, WASI does not permit symlinks with absolute file names.

1.1. FIATEMEICDOWT 5
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#0HA A EEEL
A E L R
abs () enumerate () ten() range ()
aiter() eval () list () repr ()
all() ezec () locals() reversed ()
anext () round ()
any () F M
ascii () filter() map () S

float () maz () set()
B format O memoryview() setattr()
bin() frozenset () min() stice()
bool () sorted()
breakpoint () G N staticmethod()
bytearray () getattr() nezt () str()
bytes() globals() sum()

(0] super()

C H object()
callable() hasattr() oct() T
chr() hash () open() tuple()
classmethod () help() ord() type ()
compile() hex ()
complez() P A%

I pow() vars ()
D 2d() print ()
delattr() input () property () Z
dict() int () zip ()
dir() isinstance ()
divmod () issubclass() .

iter() __amport__()

abs ()

Return the absolute value of a number. The argument may be an integer, a floating point number,

or an object implementing __abs_

returned.

aiter (async_iterable)

_(Q). If the argument is a complex number, its magnitude is

8
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asynchronous iterable 2>% asynchronous iterator iR L EF, x.__aiter__() ZMEH T D & Ffff
T3,

BB, iter() LIXBRRLZD., aiterO) XESIHEFHEB IR A
N— g > 3.10 TIEN.

all (iterable)
iterable DETOEENER SIX (b L L1 iterable 237272 513) True IR L ET, IFDa—-F e
it

def all(iterable):
for element in iterable:
if not element:
return False

return True

awaitable anext (async_iterator)

awaitable anext (async_iterator, default)
bz, G2 onIEFAA 7L —& (asynchronous iterator) IR L E T, 4 7 L — XD
L7356, default 2352 5N T0IUR default ZIRLFE T,
CHUIHAIABLD nezt () BAOIERIRTH D, WL X5 WCEEL £9

T async_iterator D __anext__() XV v FEFOH L, BRI AEEA 7Y =2 b (awaitable)
ZRLET, BRI LI2ILIXEDATL—RORDEZIREL 5, default DG 2 5NTHE, 47
L= DB L I ZDEDPRENE T, default D352 H5NRWVIHEX StopAdsyncIteration
MR E T,

N— a3 v 3.10 TEH.

any (iterable)
iterable DWENHDEEDNEW 51X True IR L 3, iterable 7227 5 False #IRLE T, UTOD
a— R EMTtd:

def any(iterable):
for element in iterable:
if element:
return True

return False

ascii(object)
repr() LBk, 47227 b OHIFAREREHZ O XTI ZIRELETH, repr) Lo TEREH
7o FHFDIE ASCI XFIE \x . \u. \U ZRF =T 2o TR r—7EhEF, Zhid Python
2D reprD ICE>oTRENZ DR UXFHEIED £5,

bin(z)
RO JETHIZ 70b” 0Tz 2 EXXFINCEIL £3, FERIE Python oRX e LTH R 2 ERICK
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DE¥ET, o Python @ int A7 27 FTRWEES, BEEIRT __index__ () XY v RBEHEX
NTWRITRERD FHA, WOLDHERL T

>>> bin(3)
'Ob11’

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

JEBIZ 70b” DMV TERL WY, B LB WTHL K RWGEIZIE. ROTGTEDEL 5 THEZF T,

>>> format(14, '#b'), format(i14, 'b')
('0b1110', '1110")

>>> f'{14:#b}', £'{14:b}'

('0b1110', '1110")

EDELVWI I format () BBRRLTLZE W,

class bool(z=Fulse)

Return a Boolean value, i.e. one of True or False. z is converted using the standard truth testing
procedure. If x is false or omitted, this returns False; otherwise, it returns True. The bool class
is a subclass of int (see BEZRY int, float, complex). It cannot be subclassed further. Its only

instances are False and True (see Boolean Values).
N— a ¥ 3.7 TZH: 1 is now a positional-only parameter.

breakpoint ( *args, **kws)

This function drops you into the debugger at the call site.  Specifically, it calls sys.
breakpointhook (), passing args and kws straight through. By default, sys.breakpointhook()
calls pdb.set_trace() expecting no arguments. In this case, it is purely a convenience function
so you don’t have to explicitly import pdb or type as much code to enter the debugger. However,
sys.breakpointhook() can be set to some other function and breakpoint () will automatically
call that, allowing you to drop into the debugger of choice. If sys.breakpointhook() is not

accessible, this function will raise RuntimeError.

77 4L b Tk, BRIEZA4L PYTHONBREAKPOINT %2+t v b3 5 Z 8T breakpoint () OBIEEEZ 3
ZENTEZET, HNHDOFMIE sys. breakpointhook() ZBHRL T 72XV,

7272 L. sys.breakpointhook() DHIOBIBTEEMZ 5NQATWEHE. LRLOBREZBIC X > T
TLHBWELAEZ S P TERVI LIKHERL TS,

51%7 breakpointhook £ T EEEA XY I builtins.breakpoint ZiXEH L £73,
N—a v 3.7 THE.

class bytearray(source=b")
class bytearray (source, encoding)

class bytearray (source, encoding, errors)

FLwAA MEFIZIRLUE T, bytearray 7 7 AE 0 <= x < 256 OHIFHDEER D & 70 2 AT ATHER
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B TF, Sa—27 )W as—7r Y28 12t E L Tw 2 EHEATGERESNICH T 2 HBD X Y v RO
KERMZTOET, Fho bytes PO XY v ROKRFEBMATOET (see bytes & bytearray
D),

F T ard source 51K, BLAE R 2 HIETHMLT 20 EbiE T

o XFF OYE. encoding (¥, AT a>d errors) BIBDEZARITINIRD LA, DL
bytearray () X XFHN% str.encode() TNA MIEHL TGRLE T,

o BN oG, EANEZZEDH A IR D, null N4 FTHIEHLE R E S,

e NI 74 VR=T2—RHETE2A TV 27 bOBGE. 20X 7V 27 FOHAH LEMAANY
7 7 N4 NS OHIHHLICEDI X T,

o 1TSTIL DA, #HFH 0 <= x < 256 NOEHDA 75 7L TRINUIR ST, ZhoHES)
OPEHDOHNE L L TfELNE T,

IR TR, B 0 OBEAIDERS DT T,

NAFVI) =5 VB - bytes, bytearray, memoryview & bytearray Z 7TV b SR L T
W,

class bytes(source=b")

class bytes(source, encoding)

class bytes(source, encoding, errors)

P 0 <= x < 266 DERDA I 2 —XTNRY—FT Y RATH?3 "bytes” A7V =227 b ERLET,
bytes IX bytearray DA I 2 =X ITNURTHD, A7 27 VEBLERRVAY v R, £ VT v
TAGE. ATV FPDATAL ZZDOWTDELDE FWEIR T,

fEoT, avRAMF 27 R5HUZ bytearray () DD DL FARRICHRINE T,
NAMNF T2 NIV T ILVTHERTEE T, strings ZBRLTLZE W,
NAFV—4 Y RB _ bytes, bytearray, memoryview, NA FZ TS Y I, bytes ¥ bytearray M
B BRI TIZE W,

callable(object)

object BIBDMEULH LATEEA 7P = 7 F THIUL True . 5 TRIIIL False ZIRLET, 20D
BHELDY True 23R L TdH, PR LIZEMT 2 J8EMEDH D £33 23, False THAUX, object DL
LIFIRLU T LER A, BB, 77 RAEMUOHLATRE (Z ZAZHUCH T eHLVA YA XV 2 %R
LET) T s A VARVRETZ FAD __call__() XY v FEFORLMUH LATEETT,

N—=Ta v 3.2 TEM: ZOMEIE Python 3.0 T—ERD R4 E L7z, Python 3.2 TIEIGEL ¥
L7z,
chr (7)

Unicode I — RRA ¥ "B | THAXFRRIXFINERLF T, HlZIE chr(97) 1 3XFF 'a!
%, chr(8364) IXF4| '€ ' ZIRLET, ord() OMTT,

11
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BB OERNBENE 0 A5 1,114,111 (16 HEXT 0x10FFFF) T3, i H#FHNOBE ValueError
D ENET,

@classmethod

XV RBTIAAY y FAZHL F 3,

TIARY w RliZ, A VARVRARXY v RDBBROE—-FHME LTA VY RX YR %E 5 L5112, H—5l
B LTI/ o7R %22 DET, J79RAXY v FEESTAIZE. UTDA T4 A 220 F T

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

@classmethod FEARUIBEE 7 AL —4& TF, #£L X function 2SI L TL 72X,

IAXY Y FiE, (C.£0) DEHIZ) Z7ADLMUHET I LD, (CO.fO) DEIIZ) A VAKXV R
POMUHT LB TEET, A VARV RAFZD I FADMTH 20RO THHEIIET, 77X
AV FRRES AP SMIHENZGEEF. ZFOIREI FRAA TV 27 P HABROE 51 LT
Exhxd,

7 AXY w ik C++ % Java OFFN XY v FIZBREDF T, HHIXAY v P, ZOfHioD
staticmethod() ZBML T EEWV, Z7I7ZAXY v FIZOWTEDFELWI LiX types 25
LTLEEEWN,

N=Tary 39 TELHE: 75AXY v FiZ property() BE, D TRV TR 2oy 73252
TE2X5CRDELR,

N— a3 ¥ 3.10 TEHE: Class methods now inherit the method attributes (__module__, __name__,
__qualname__, __doc__ and __annotations__) and have a new __wrapped__ attribute.

N=Yay 311 TEH: 7I7RRXYV v FiE property() ¥, fid FAOVTE 25975528
MTERLIIEDE L,

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)

source xA—RFRA 7227 b, BLIE AST ATV 27 MZay AV LET, a—FA 7V =7
ME ezec() LTEITLED. eval O MO LU THHMTE £, source [F@HE DLFHN. A M,
AST A7 27 FOWVWTHTIDEVERA, AST ATV =27 bAD, £/, AST A7V =2 b
DA VNRALDHIEE. ast T2 —NLDRFa XY bEZBLTLIEX N,

filename 518X, 2= RFOHAHRLITDO 7 7 A V2 HEZRITNUIR D ERA; 77 A A2 OHARE
N30 TRFIUI, REATREREZE L TRE W ("<string>' B—MANHEDNET),

mode 518IE. a4 VENEa— NORBEZIEEL £7; source B—EHDO XIS 5725 'exec!
HE—OADPBKER S teval' | H—OMNEEN X DEE 'single' TT, (BEDHEG. FHllid’ None
DAV TH 2 A HIEENET),

F 7> a V58 flags ¥ dont_inherit 1&. ¥D AVINASA T ay 2EMET 30, RO
DENEFHATE202HHLEST, EEL05MBEFEELRV (FEEE6EuTH D) HER
compile() DMUHLILDa— FIMEH L3 DR 7727 Tay 4 LEINET, flags 5185

12
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Z BNT dont_inherit D352 570 (721 w) OBE, LFICMA T flags 5ITE 2 5hiza
VRATF T a v future XHBFEONFE T, dont_inherit X B TRWEEBOEE. flags 513 T
fESINA T a VEIPENTT - MO Lita— FMIGEHSNZ 7 57 (FREROKREL 2 > %
ASF T ay) FEHENET,

BT 2ar 4 747> are future Iy b7 4 =L FTIEEARET. ¥y MO OR
BB THEOA T a2 —BIIBET 2 I TEET, FED future EEZIEE T 272
DITHERE Y b7 4 =)L FOERIX, __future. EI 2 —IWIZBF S _Feature { VARV AD
compiler_flag JBMWETHEZ2 Z e TEES, AVNAZT7 57 OIFEHIE ast €Y 2—LD PyCF_ T
REB 777 TR ZENTEET,

518 optimize X, A4 ZFORBILLNAVERELES; 774V EDE -1 & A 2TV ED
0AT7TarThHEZONZD A UREMLLNLVEESNFE T, HRNZLUE, 0 ({7 L.
__debug__ I3H). 1 (assert [FEX D RO 41, __debug__ 13#%). 2 (docstring ELD R4 %) TT,

ZOBEE. YA LSRN Y — ADRIETH B & SyntazError . Y —ABIAAA FEET
& ValueError ZEH L $9,

Python 23— KZ =R LTZ®D AST REZHBIVDOTHIUZR, ast.parse() EBRLTLIEE W,

51%% source & filename Z#EL T BEEAM ANV b compile ZHEH L F5, ZHud, BHEIfTHLA
a4 NTHEMESN LRSS H D £

AR EEITICE S a— FOXFS% 'single' ® 'eval' E—FTary {132t &E, ANE—
DU EOBATF TR S N TIUIR D FEA, ZHUE, code EY 2 — LV TARERBLE TR
ERAILR T T2DTT,

ZE: AST A7V 227 MiZary 4L L TW3E EIZ, T KE W TFHREHE R TN
X 5T Python OMIRHEX AR 284 SDRAX v I BHFES DR ZMZ % Z & T, Python 4 >~ &
TVREY Ty 2 XELNET,

N—=Y a¥ 3.2 TEH: Windows 2 Mac DBATSRZINITE T, £/ 'exec' E— FTDOANDK
ITTHRDODOTVERED DD A, optimize 5IEDEMINE L=,

N—=a ¥ 3.5 TEHE: KA source I XIVNA B BDHoTz8 ZIZ TypeError i L TVWE Lz,

N—Y a ¥ 3.8 TBM: ast.PyCF_ALLOW_TOP_LEVEL_AWAIT 75 Z%JEL Tk v 7L RLD await,
async for, BX U async with DY R—b2FMELT 2B TEZX5TRDEL K,

class complex(real=0, imag=0)

class complex(string)

Return a complex number with the value real + imag*1j or convert a string or number to a
complex number. If the first parameter is a string, it will be interpreted as a complex number

and the function must be called without a second parameter. The second parameter can never

13
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be a string. Each argument may be any numeric type (including complex). If imag is omitted, it
defaults to zero and the constructor serves as a numeric conversion like 7nt and float. If both

arguments are omitted, returns 0j.

For a general Python object x, complex(x) delegates to x.__complex__(). If __complex__() is
not defined then it falls back to __float__(). If __float__() is not defined then it falls back to

__index__Q).

AMR: When converting from a string, the string must not contain whitespace around the central +

or - operator. For example, complex('1+2j') is fine, but complex('1l + 2j') raises ValueError.

BEBINZOWTIE BUER! int, float, complex WZEHDIH D F3,
N—=Yar 36 TEE: a—RF)TFIAPRTHZIN—TT L2077 X —2a7 2RHATEXT,

N—= a3y 38 TEH: __complex__() & __float__() PERINTVWARWES, __index__( ~
T+ =Ny 7 L%,

delattr (object, name)

setattr() DFWMTT, 5IBUIA TV =27 P XFHITT, XFIMNIA 7V =7 bOEESLD VT,
TRIFNIRD FHA, MEDA T 7 PR TREEICED . Z OBKIIFEE X N AR OEE
PHIRL 3, /=& 213, delattr(x, 'foobar') iX del x.foobar ¥ %ffi T3, name i& Python
DFANFTHZHEIEZDH D EVA (setattr() ZERLTLIIZZ W),

class dict(**kwarg)

class dict(mapping, **kwarg)

class dict (iterable, **kwarg)

HLOWEHERERLE T, dict A7 27 VEHEIIATT, TOIZ7RICHETERFaXrr—
Ya i dict ¥ IyEVTR  dict ZBRLTLIIEE WY,

o a > FHZONTIE, BNV ML YD list, set, tuple 7 T AB LU collections Y a—I)L%
ZHIL TSN,

dir()

dir (object)
SR VIEE, HEOR—INVRA =T IHILHDVRAMNERLET, 5sIBBH25E. Z20% 7
P VOBEMEBMEDOY X N EIRED LIAE T,

FTO2 7 M __dir__ () EWISHADRXY v FEFORSL, ZOXY v FRFRUCHIA, BHEDO Y R
FEBRIRIFIUERD TR A, THUTED, HRXLD __getattr__() X __getattribute__() B
BrRETLZA T2 ME, dirQO DEMZHETE2ODHAEHIRARZTAXTEET,

FAT7Ic 7 b __dir__ ) ERELBVES, Z20WA TV b, ERBIATOVIEA T2
D __dict__ JBMWEHIS, TELRIIEREZED IS LET, ROV A MILTLDEETIER
L HARLD __getattr__() ZFOFHIAEHEDID LOLERA
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FI7ANED dir() AHD=ALE, BELWVWO IV REELBEREZERL LS T50, BinsH
DA T2 P TRER>TIRZFFVE T

« ATV IMNEY2a—NATI 2l PDOBE VA MCREY 2a—LORBEOAFIMNE TN
£79,

o« AT IPEIF T2 PRI IRAFI T2 FDOBE. VA MNIWZZEDOEMEOEE I . BIF
HINC/2E o722 DREZ S 20 EBErREEh T,

o ZHLUIDHLEITIE. VA MIEATY =27 oMWA. 77 RS, HIRINCE o ALK
ZADEMANEENE T,

BENZVRAMITNT 7Ry MEZHERSATHNE S, HlZIE:

>>> import struct

>>> dir() # show the nmames in the module nmamespace

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

>>> dir(struct) # show the names in 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):

o return ['area', 'perimeter', 'location']
>>> s = Shape()

>>> dir(s)

[tarea', 'location', 'perimeter']

AR dirO BFRICHEET v Y7 P TOMHAENR LS R Twa 0T, mEES—EHEZ
HHRLTERINZAFOEY b wS Ehd, PLAEKEZGI XS RAFTDOELY FERZES L LE
T, T, ZOBBOMNVENEZY YV —AMTED S ATREMDI D D £, BRI 51802 7 A TH
BrE, XX IRABEEHERDY A MZEENEE A

divmod(a, b)

Take two (non-complex) numbers as arguments and return a pair of numbers consisting of their
quotient and remainder when using integer division. With mixed operand types, the rules for
binary arithmetic operators apply. For integers, the result is the same as (a // b, a % b). For
floating point numbers the result is (q, a % b), where ¢ is usually math.floor(a / b) but may
be 1 less than that. In any case q * b + a % b is very close to a, if a % b is non-zero it has the

same sign as b, and 0 <= abs(a % b) < abs(b).

enumerate (iterable, start=0)

enumerate A 7Y =7 N EIRUE T, iterable X, > —7 ¥ AD iterator B, HBHWVIEATL—T 3
VEVR—-PFTEZOMDF T 2 bTRINUERD /A, enumerate() ITX > TGRENIZA T
L—2D __next__ () AV v Fid. (F7 4V FTIE0 &2 5 start 5D) A v ¥ b, iterable I
DATL—YayiZioTHEONLEZEDX T LVEZRLET,
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>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list(enumerate(seasons))

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

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

REFMTY:

def enumerate(iterable, start=0):
n = start
for elem in iterable:
yield n, elem

n +=1

eval (expression, globals=None, locals=None)

The arguments are a string and optional globals and locals. If provided, globals must be a dictio-

nary. If provided, locals can be any mapping object.

The ezpression argument is parsed and evaluated as a Python expression (technically speaking,
a condition list) using the globals and locals dictionaries as global and local namespace. If the
globals dictionary is present and does not contain a value for the key __builtins__, a reference
to the dictionary of the built-in module builtins is inserted under that key before expression is
parsed. That way you can control what builtins are available to the executed code by inserting
your own __builtins__ dictionary into globals before passing it to eval (). If the locals dictionary
is omitted it defaults to the globals dictionary. If both dictionaries are omitted, the expression is
executed with the globals and locals in the environment where eval () is called. Note, eval() does

not have access to the nested scopes (non-locals) in the enclosing environment.

The return value is the result of the evaluated expression. Syntax errors are reported as exceptions.

Example:

>>> x =1
>>> eval('x+1'")
2

ZOBEUZ (compile() THEMINZ LIR) ERDaA—FAT7V=227 bV 2FITT2DCHAATEZ
T, ZOGAE. XFHDORODICa—FA T2 7 b 2ELTLLEE VL, 20a—FF7I =27 FA,
51 mode % 'exec' ¥ LTa Y A NENTWABIEE, eval () DR D{EIZ None 1272 D 7,

b b ezec() BIEIC X D XDENRFATHY R— P ENTVET, globals() BXU locals() ¥
Bix, 2h2hBEO 7/ a— "1 BIUER—ANREHEZRETOT, Zhb% eval ) X ezec() 1T
LTS ZeNTEET,

V—2a— R LTXFINRE 2 556, BHERBEOZEAXFTFBIUOX IO ELNET,
V7 MR EEOROXTFINELZEICTHAETE 2B, ast. literal_eval () HBIRL TL XV,

A—FATI = PG LT EEANRYE exec ZIRHLE T, a—Fay f LA RV D
EHEIh2ZenHD FT,
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exec (object, globals=None, locals=None, /, *, closure=None)

This function supports dynamic execution of Python code. object must be either a string or a code
object. If it is a string, the string is parsed as a suite of Python statements which is then executed
(unless a syntax error occurs).”! If it is a code object, it is simply executed. In all cases, the code
that’s executed is expected to be valid as file input (see the section file-input in the Reference
Manual). Be aware that the nonlocal, yield, and return statements may not be used outside
of function definitions even within the context of code passed to the ezec () function. The return

value is None.

In all cases, if the optional parts are omitted, the code is executed in the current scope. If only
globals is provided, it must be a dictionary (and not a subclass of dictionary), which will be used
for both the global and the local variables. If globals and locals are given, they are used for the
global and local variables, respectively. If provided, locals can be any mapping object. Remember
that at the module level, globals and locals are the same dictionary. If exec gets two separate

objects as globals and locals, the code will be executed as if it were embedded in a class definition.

globals FFHEM ¥ — __builtins__ KN FT2EZEERITINE. ZOF -2 L T, HARAAEY 2 —
L builtins DFENDOBEPHEAINE T, TInSH, EITEN23— K% ezec() ITETHIZ,
globals \CBEED __builtins__ BFEERHAT S Z LT, a— FALOMHAAAEFIHTE 2 0HIHT
XET,

The closure argument specifies a closure--a tuple of cellvars. It’s only valid when the object is a
code object containing free variables. The length of the tuple must exactly match the number of

free variables referenced by the code object.

aA— ATV 27 bR LT EEAARNUE exec ZEHLET, a—Fary S/ LDA RV D
EHENZ b ET,

7AMR: The built-in functions globals() and locals() return the current global and local dictio-
nary, respectively, which may be useful to pass around for use as the second and third argument

to ezec().

FM:  The default locals act as described for function locals() below: modifications to the
default locals dictionary should not be attempted. Pass an explicit locals dictionary if you need to

see effects of the code on locals after function exec () returns.

N—a v 3.11 TEH: closure 297 X —XZBBMEINE LT,

filter (function, iterable)

iterable DBEFZED S5, function WETHE2DNHA T L —XEMEL FT, iterable 1ZiE>—7 >

*1 e, N—H1F Unix RZA LDITROZLIELDPRZIMIFERA, = F2 T 2 A ADSHATNER S, BT, SYTEHE—F
T Windows % Mac AZANDBITEEHRL TLEX N
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A ATV —=2a Y R—1 T2ar7F0 ATV —XZ2EEET, function 75 None D ¥ Zi
HERBDOIEE EN/zd DL LTHbIL, iterable D 5 B TH 2 DB T XTI BRONE T,

7B, filter (function, iterable) l&. BI%E(H None THRIFIUXY =+ L — XK (item for item
in iterable if function(item)) ¥ [RIZ T, BI%(A None 725 (item for item in iterable
if item) X[AFTT,

WOE = %23 2HBICOVWTIE, itertools. filterfalse() ZBRLTL ZE W, iterable DEFED
55, function I TH2DDEIRLET,

class float(z=0.0)

Return a floating point number constructed from a number or string z.

If the argument is a string, it should contain a decimal number, optionally preceded by a sign, and
optionally embedded in whitespace. The optional sign may be '+' or '-'; a '+' sign has no effect
on the value produced. The argument may also be a string representing a NaN (not-a-number), or
positive or negative infinity. More precisely, the input must conform to the floatvalue production

rule in the following grammar, after leading and trailing whitespace characters are removed:

sign = R

infinity = "Infinity" | "inf"

nan n= "nan"

digit = <a Unicode decimal digit, i.e. characters in Unicode general category Nd>
digitpart u= digit (["_"] digit)*

number = [digitpart] "." digitpart | digitpart ["."]

exponent n= ("e" | "E") ["+" | "-"] digitpart

floatnumber :=  number [ezponent]

floatvalue = [sign] (floatnumber | <infinity | nan)

KF L AINSCRIFEBETIEARVOT, FlZ13, "inf”, "Inf?, "INFINITY”, "iNfINity” 13~ CTIEDHE
[BAEERITHDE LTZITIANLLNE T,

Otherwise, if the argument is an integer or a floating point number, a floating point number with
the same value (within Python’s floating point precision) is returned. If the argument is outside

the range of a Python float, an OverflowError will be raised.

—f D Python 7Y =7 b x IZX LT, float(x) & x.__float__() IKEELEI, __float__QO
MEBRBINTVWARWEGS, __index__ () N7 +—ANvZLET,

FIHEZ SRTAUE 0.0 ARENET,

Examples:

>>> float('+1.23"')
1.23
>>> float (' -12345\n"')
-12345.0
(RpR=1Hil)
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(RIDR=I D5 DR E)
>>> float('1e-003"')
0.001
>>> float('+1E6')
1000000.0
>>> float('-Infinity')

—inf

FHVNEUEBENZ O W TR, BUEER! int, float, complex HBIRL TL 72X\,
N—=Tay 36 TEHE: a—RIVTFTINHTHEZEIN=-TE2DIT7 VX —RAa7ZMHTEET,
N—Ya ¥ 3.7 TEH: zis now a positional-only parameter.

N—=Yay 3.8 TEHE: __float__() BDERINTVWARWES, __index__ () N7 =l Nv L
£3,

format (value, format_spec=")

value % format_spec TH/RINIZEDIC " BIE” L XFHIREICERL £ 3, format_spec DFE
FRUZ value FHEIDENKFE L £ 3205, 132 AL DMBIABTITHEON RN LEOSFELET: &
RIEE S ZSHEMLK

T 7 4V bD format_spec \FZEDXTFIHNTT, ZAUTEHE str(value) OMFUH L R UHERIZRD
3

format (value, format_spec) DFEUH LiE, type(value).__format__(value, format_spec)
WCHRER &, ZHid value @ __format__ () XV v FOMBET I L&, 4 VAKXV AFFEZR ML
FT, TDOXY v FOERD object ICEHEL T format spec BEEITIE B o72D ., format_spec
IR D ENLFH| Tl o72D L7256, TypeError EH I E T,

N—=Ta v 3.4 TEHE: format_spec BEEDLFH| TR WIEGE object (). __format__ (format_spec)
& TypeError ZiZH L ¥ 3,

class frozenset (iterable=set())

LW frozenset A7V =27 bV EIRLE T, A7 3 v T iterable OB ONERBEEEAET,
frozenset FEV M YT TATT, ZDIZFTRICHET S FF¥a Xy M frozenset & set (ER)
B - set, frozenset BBHLTLZE W0,

o a>yFFHIiZoNnTIE, BNV ML VP T A set, list, tuple, dict R collections EY a2 —IL%
RTL7ZE W,

getattr (object, name)
getattr (object, name, default)

object DIFEINTZBHDMEEIRL £ 5, name EXFHITRINIZD FHA, 5 X 5N FF
BATY 27 POREEZLD S BT —BT U RDEEZZOEEDMEICRD £, 2t 213,
getattr(x, 'foobar') {¥ x.foobar L EMiTY, b LIEE S NIBEDFIE LR WIEE. default 53
BEINTOVNUEZDEREINE T, Z 5 TRWIEEIX AttriduteError DEMINE T, name
¥ Python @Al FTHE2MEITH D FVA (setattr) ZSBRLTLIZEWV),
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FIR: FIAR— MRARHTOYZY V2 Far L ARIITbhES, 20D, TIA4RN— R
Bt (REIC 2 oD 7 Y X —R a7 2t Xk fRioEME) OfEZ getattr() THD HT72DITiE
BHEEFH T TV I TRRERD D ET,

globals()

BUEDEY 2 —VOXFIZEMZEE L HEZRL£T, BEEAOa— Fiou LT, BEERSh
%L ZICHENRES N, ZOBBHME 20 IR b 5T RICNEICRD £5,

hasattr (object, name)

SIBUEA 7Y =27 M e XXFHITT XFHIDBA T =27 NDBEZRD—DTH - 1255 True &, £5T
BV E False ZIRL ¥ 3, (Z DRI, getattr(object, name) ZIFUH LT AttributeError
EREMT2hEI0ERL e THREINTVET, )

hash (object)

FTV 2 N DAy 2R (FETIUD) BLET, Ao > 2 ZEHTT, ChoRHEERRT
BERCHTD % — % ST HIT 2720 bh 5, S LUVEE 2 2RI E Loy o 2 2D
7 (12 1.0 0% 5 CHARE > TOTHTT),

FAMWR: MBE® _ _hash () AV FR2FEELEF TV F2FESHE. hash() DETT BT
O)E\‘Y Fm@biébﬂ‘fﬁc b{ %@J D?é?}wc% - X &;E/EEI\L"C < f:éh\o

help()
help (request)

HARABNN TS 2T L EEB LT, (ZOBBIINENRERDOZDDDDOTT, ) 5805260
TWERWES, MEEHAL TS AT LEA V2TV Zayy =LV ETRBILE 3. 5180 XFET 0%
B XFINFEY 2=, B, 7R XYY P, F=U—F, FLEFFa2 XV MOHEEHAEZLT
BRIN, "NV TR=Ipary Y — )V LICHIFEINE T, 5I8BZOMOI T2 =7 FOBGE, £20F4
TPz MIETEANNLTR=IDBPERINET,

help() ZMUH L7 2ICBBOFIBY A MIRAT v > a (/) BPEALEEE. ATy 2 XDFio
SIS EFEHTEIZ L VI BERTH S Z L ICHERLTLZIWV, K hFELWIERIE. MEHHLIEC
DWVWTO FAQ OIHH 2L TL 12X W0,

ZOBRIZ, site B 2 —h 5, HHAAADBETZEBICHRINE L,

N—= a3y 34 TEHE: pydoc & inspect NDEHEIZED, HUOHLAJREA 7Y = 27 + OGSz
ST F LD AR T HEDH 5D DI D T L7

hex(x)

Wﬁ%%ﬁﬁ”%”ﬁﬁmt¢i?®16@Y?WK?@L§TOxﬁPwhma)mti7917FT
BWIGE, BEURIRT __index__ () XYV v FRAERINTOWARIFNERD FRA, WL O DFIER
LE7:
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>>> hex(255)
'Oxff!

>>> hex(-42)
'-0x2a'

TR K5 D 16 HEXFHIR/NLF D 16 EXTFH, FEED "0x” &% "0x” LA L 20
Bl RICHET 2 T EMIEZ 5

>>> ' J#x' Y, 265, 'Zz' % 255, '/X' % 255

(roxff', 'ff', 'FF')

>>> format (255, '#x'), format(255, 'x'), format(255, 'X')
(roxff', 'ff', 'FF')

>>> f'{255:#x}', f'{255:x}', f'{255:X}'

(roxff', 'ff', 'FF')

IDELWVWZI X format () BBRL T X W,

16 ZEKE LT 16 ERBCCFHN B BBUCER T 51203 int O $BML TS0,

AR FEVNIGRED 16 EXCTFHIRGL 2[0S, float.hez () XY v R TRV,

id (object)

FIT 7 bD 7 BAME? BBELET, ZOMEIEKT. 20X 7Y 2 F OBFEMHRETIE—EroE
BTH2ZeMBEINTVET, BVMHMAELZSRZ N 2204 7Y 27 MIRAL id() lEHF>
b LNERA,

CPython REDHFM: ChZA 7V =27 FDXEY 7 FLRATY,
58 id ZIEE LT BEECAAY b builtins.id ZXHLE T,
input ()

input (prompt)

518 prompt BPIFET U, ZADKREOCUTEROVTEEHINICESHINE T, i, 2O
AN o 1 1T AAAR XFINEBL T (REOBATZRWT) BRL 75, EOF 2HiAArEns
¥ =, EOFError DEHEINE T, Hi:

>>> s = input('--> ')
—--> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

readline EY 2 —IVHBFAAENTOVIUX, input O 1ZZFNZMH > TREBULITIRES B X b U KRE
REEL 5,

ANZFHAAENC, 518 prompt % T BEEA N>k builtins.input ZEH L 3,

AN DFRAHABITRIN L7 #21T. Z DRGSR E T BEEA ANk builtins. input/result ZiXMH L
3,
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class int(z=0)

class int(z, base=10)

Return an integer object constructed from a number or string z, or return 0 if no arguments are
given. If z defines __int__ (), int(x) returns x.__int__(). If z defines __index__Q), it returns
x.__index__(Q). If z defines __trunc__Q), it returns x.__trunc__(). For floating point numbers,

this truncates towards zero.

If z is not a number or if base is given, then x must be a string, bytes, or bytearray instance
representing an integer in radix base. Optionally, the string can be preceded by + or - (with no
space in between), have leading zeros, be surrounded by whitespace, and have single underscores

interspersed between digits.

n-EROBEBCCFINE, S0 56 n-1 OFMETRINET, 2=a—FD 10 #H T, FHX0
Do IDVTNDLTT, 421005 35 FTOMHEIX a5 z (FRIEADPS Z2) TREINET, 774
Vb D base 1% 10 TF, HEUCHREMRERMEIZ 0 BX U205 36 TTORIMTT, 2 K. 8
16 EBOFINE, BEY 7 70 L FfRIC. 24024 0b/0B, 00/00, £7:1d 0x/0X 27 L7 4 v 7 R
ELTEMT 2N TEET, AR 0 IHBE LGS, XFINE a—-NTBU 2BV 7oL &
B &S ICBRENET, Thbb, FLT74 v 7Rk o> THEA 2, 8, 10, £7213 16 D UK B
HPORED 3, HE 0 ICLAGEEHICEa BT 2 I3 TEERA: $48bDE int('010',
0) IFHEHZ 0 IHEEL TV S LOAIETE A, int('010') % int('010', 8) IFHITI,

RPN OWTIE, BUEERY int, float, compler HBIRLTLEE W,

N— gy 3.4 TEE: base I int DA VARV AT, base £ 7Y =7 +» base.__index__
AV REF->TWBRIGER, ZOXY vy REMATEIINT 2BEEELIZ P TEET, UFITON—
Y a »Tld base.__index__ TIIK< base.__int__ ZHFHLTVE L7

N=Y 3y 3.6 TEE: a—RUTFTIAFTHE AL —FTZ0RT v X—2a7 2FHATE LT,
N— a ¥ 3.7 TEH: 1 is now a positional-only parameter.

A=Y 3y 38 TEE: __int__() BEHRIATORVEE, __index__ O A7+ =4y 7 LET,
N—Y a ¥ 3.11 TEHE: The delegation to __trunc__() is deprecated.

N— a3 ¥ 3.11 TEHE: 4nt string inputs and string representations can be limited to help avoid
denial of service attacks. A ValueError is raised when the limit is exceeded while converting a
string z to an int or when converting an int into a string would exceed the limit. See the integer

string conversion length limitation documentation.

isinstance (object, classinfo)

object 51D classinfo 5IBUTHE LM, £72320 (B, B, £2E RE ©0) 727 7204
VARV ATHBGEI True ZIRL EF, object BEZONZBDOA TV =7 b THhOWHE, Z0M
BIXHIC False IRL T, classinfo AT 2 7 DX TNV (E/EHRNCZD XS i T
ZELRTN) REBOBD Union B TH 25E. object DENLDRDOWTNHADA Y ARV AT
HIUL True 2B L E T, classinfo DR 5722 X TN ETEHRHNZ I ALDOVTNTH RV
A, TypeError BIABEHINE T, X T NVOHFTHRITT RN T 2F = v 7B L7HE. &
BEDARIERENII U T TypeError BEHINBNZ DD £,
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N—a ¥ 3.10 TEHE: classinfo 2 Union B ZIEETE 5 X 512D ¥ L,

issubclass(class, classinfo)

class 2 classinfo @ (BE#%. B, £723 /R ©) 3727 7 ATHZ5E1C True TRLET, 7
FSRABBEOY T 7 IR BRENE T, classinfo 37 FRAF T 27 2 DR TN (R 7I3HRINIC
ZFDEIREZTVEZFLRTN) RV IAFTTI 27 bD Union B T kL. ZOHEI class 3
classinfo DWITNPD Y ZADY T2 5 A THIUL True TR L F5, FELLILOEDNEE S N7
AL TypeError FIAPEHENET,

N—=Ta Y 3.10 TEH: classinfo 12 Union B ZIFETES X512 D L7,

iter (object)
iter (object, sentinel)

iterator A 7Y 27 bERIRLE T, BLFIBBDH 20 I P X o THE—FIHOMBRIIKEER
DET, BIGIBPBROVWIEE. object 1& iterable 71 b ajin (__iter__() XYV v F) ZHK—-1
T2aAL 0y arvA IVl b FREY—FrATabal (0 hoMHEIERETIBICE S
__getitem__() XY v F) ZHKR-1+T3547I =27 bTRIFAERD EEA, F5HBEELD
b anddR—F LRWEEE TypeError IABEHINE T, 518 sentinel D352 bh
72356, object W EFEUCHILATREA 772 = 7 P TRIFIUIR D R A, TOHBEERINZ A TL—X
W __next__ () XY v FEMUHTI2IZ518U LT object ZMUH L £ 37, R DED sentinel & F
LiFAUR, StopIlteration BEMINE T, ZALNOBEEIREDENZDE FREINET,

1T7L—28 $ HTIREW,

25|1BIRD iter) OFEFLFAFED 1 DI, 7Javy 7 ) —X—OETT, HIZIE. XL FUD
F—RAR—RAT 7 AAMBEERD IOy 7% 7 7 A VOKIKICEET 2 T TiAHTIERD XS
LEJ:

from functools import partial
with open('mydata.db', 'rb') as f:
for block in iter(partial(f.read, 64), b''):
process_block(block)

len(s)
A7V PORE (HROR) ZIRLET, 58I —F Y X (CFFN. NA ML 2T VR B,
range %) ral s> ar (HE. £E, BREEE) T

CPython REDFHM: len k. XX range(2 ** 100) D K57, sys.mazsize BHZ 2RI
XU T OverflowError XM L ¥,
class list

class list (iterable)
list &, FEBICEBEBTIER I 2= TRy = RABIT, DR (list) ¥ =7V A8 -
list, tuple, range W K F 2 X ¥ MEIRTVWET,

locals()

Update and return a dictionary representing the current local symbol table. Free variables are

23




The Python Library Reference, V) —X 3.11.14

returned by locals() when it is called in function blocks, but not in class blocks. Note that at

the module level, locals() and globals() are the same dictionary.

7AMR: The contents of this dictionary should not be modified; changes may not affect the values

of local and free variables used by the interpreter.

map (function, iterable, *iterables)

Return an iterator that applies function to every item of iterable, yielding the results. If additional
iterables arguments are passed, function must take that many arguments and is applied to the
items from all iterables in parallel. With multiple iterables, the iterator stops when the shortest
iterable is exhausted. For cases where the function inputs are already arranged into argument

tuples, see itertools.starmap ().

max (iterable, *, key=None)

max (iterable, *, default, key=None)

max (argl, arg2, *args, key=None)

iterable D TR AKDEZE, 72132 2 EOFIBMOFTHRADDDERL F5,

PLESIED 1 2752 o256, ZHUIZE TR jterable TR TIEWIFEREA, ZD iterable
DERRKOBEREMREINET, 2 DU EOF—U—FELOMEFIRDPEG X 5058, TOMES KD
FTHRRKDDDIPIRINE T,

EEDOXF—U— FEHGIED 2 05D £7F, key 518035182 1 DM A IEFEIE (1ist.sort () DB
DDEHI) ZIEELE T, default 5IBIIER 6N A T 7 TNADBEOHEETIRT ATV =7 M &ts
ELET. 477 TADZET default D52 5NTOVWIRWIEE ValueError BAHENE T,

RRKOEZPEB DI E, ZOoBMBEZObREANCEHA D DDERLET, T
¥, sorted(iterable, key=keyfunc, reverse=True) [0] % heapq.nlargest(l, iterable,
key=keyfunc) D K574, DY — b EEWEMRFTZY — L el LET,

N—Pary 34 TEH: X—7— FEHFE default 2BIMSNE L

A=Y 3y 38 TLE: hey 5185 None TH5 I L EHHLE T

class memoryview (object)

BRZoNTFA 7027 bl " XEY 2" 37027 FRRLET, FFLAE XED
Ea— 2ZRLTIESW,

min (iterable, *, key=None)

min (iterable, *, default, key=None)

min(argl, arg2, *args, key=None)

iterable D THE/NOEZE, 7132 0N FO5IBOFPTENDSDEIRLET,

PLEFIED 1 D7 TF5 2 6N25GE6. ZHUIZE TR jterable TR TEWIFEREA, ZOD iterable
DERNDBEZEPREINET, 2 O EDOF—v— RELOMES I BHE5 2 5N5E6. FOMNESIBD
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HTRND S DIREINET,

EEDOF—v— FEHGIED 2 25D £, key 51813518 % 1 DB IEFEE (1ist.sort() O
DDEHIW) BIEELET, default 5IEIIE R 6NIA T 7 TNADBEOHERT AT =7 M &ts
ELET, 477 TADZET default D52 5NTOVWIRWIEE ValueError A NE T,

KPNOEBPEB D2 &, TOBHRBZOI bHRAMIHENTZDDEZEL £, T Hid
sorted(iterable, key=keyfunc) [0] % heapq.nsmallest(l, iterable, key=keyfunc) D X
ST, MDY — NEREWEEMRT 5 Y -V EMIN L £ T,

N—Yay 34 TEHE: ¥—v— FEFAFE defoult DEBIMENE L,
N—Yav 3.8 TEH: key 51405 None TH D Z L ZHAELET,

next (iterator)
next (iterator, default)

iterator @ __next__ () XY v FEMUIHEIT I 2ICLD, ROBERZIUSFLET, 4 7L —&ZDBH
RESNLHAE, default 525N TVAUIZDEINREINE T, Z 5 TRWEEZ StopIteration
DPIEHSNET,

class object

Return a new featureless object. object is a base for all classes. It has methods that are common

to all instances of Python classes. This function does not accept any arguments.

AMR: object does not have a __dict__, so you can’t assign arbitrary attributes to an instance

of the object class.

oct (z)
R R JETHIZ 7007 D307z 8 HECTFANCEHL £3, FHRIX Python oRX e LTH R 2 ERICk
DEF, 2 Python @ int A7V =7 b TRVWEE, BEEIET __index__ () XY v FIEHRZ
NTVRIFIERD FHA, FIZIE. RDEIITRDET:

>>> oct(8)
'0010"'

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

BRI 7007 &R 700" EL O 8 EXFINEM L 2 WHEIX. KICETF 2 HEO VT
ﬁof < fgé W,

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

('0012', '12")

>>> format (10, '#0'), format(10, 'o')
('0012', '12")

>>> f£'{10:#0}', £'{10:0}'

('0012', '12")
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EhFEHLVI X format() BBML TN,

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

opener=None)

file ZBAZ XET 2 T7AINATS O BRLES, 77 A VERML Z e TERIFIUL, 0SError
DEHEINET, ZOBEBOFARNIZOWT, tut-files ZHBIRLTL XV,

file \& path-like object T, B 7 7 A VDAY (MR ASREIIBHAEDIEET 4 L2 U 2S5O
KSR) BBVNET Y TT BT 7 ANDBHD T 7 A VTR 2 ) FREGRET, (77 ALFRIY S
X5 2 b5 E. closefd 73 False IKRHESINTWVWARWHIED ZOBKIERS [/O A7 =2
IR B—XZNBZEZRXT7ANTRIZ VTR 70 —XENET, )

mode is an optional string that specifies the mode in which the file is opened. It defaults to 'r'
which means open for reading in text mode. Other common values are 'w' for writing (truncating
the file if it already exists), 'x' for exclusive creation, and 'a' for appending (which on some
Unix systems, means that all writes append to the end of the file regardless of the current seek
position). In text mode, if encoding is not specified the encoding used is platform-dependent:
locale.getencoding () is called to get the current locale encoding. (For reading and writing raw

bytes use binary mode and leave encoding unspecified.) The available modes are:

XF Ek

r' ARRABHICHEL (F7 A1)

W' BEXABHCHE. £ 77 A 12YIDED D

x' MRS E. 7 7 A UHFET 25 ERKRKT 5

a' HXAAHCHE. 77 A ADEET 2 HAIIREBITBILT
'b' ANAFVUE—F

't' TEXRAME—-F (F7AH)

'+ EHTAICHL (FiAdA - HEEALM)

FIAALDE-FIE "1 (FFR P OHAABMCHL, 'rt LERK) TT, 'w' ¥ 'utb' 377
ANEBNTEBELET, 'r+' & 'reb' BT 7 A% EBELFICHE T,

BE cithohTwd X512, Python 3ANAFVETFAPD I/O ZXAIL £3, (mode 518U
b EEDT) N FVE-RTHINZT 7 A VE NEEWDREZTaA—T 4 ¥ 7HE T bytes
A7z P LTRLET, (7740, mode 5I8UT 't DPEENLEZD) 7THFAME—-F
T, 77 A VOAEIF str ELTEREIN, N MIIEET, 779 b7 —sREFEOTYa—T 4
I encoding BIEESNGEEEIN vy a—T 1 7k flioTFa—-NEhET,

SERR: Python 13, FEOARL—F 4 Y ZYRAFARTFRNT 7 4 A% L SRl 20 3HKEL
FHA; TRTOUNEIE Python HHTIThI, o TF I v b7+ —23EKIFTT,

buffering \¥4 7> a Y OBET, Nv 77V TOR) S —%RFRETHEDMMFONET, Nv 7>
VY7 EREET 27-DF 0 ZELTLEIW (N FVE— R TOAREARETT ) EATHNMT
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DNy 77 )Y E 1 ERELTLEZIY (TXFRAME-FTOEZAARDAANTT), EEY
ARXDF % 7Ny 77T 29 A X% AL PEATIHELLZWGEER, 1 KD REVWERZELT
{ITEEWV. 2O TAY 7 7 F A XZIEE LG G N F IR TNy T 7V 7 2FR-15 %
I/O (buffered I/O) 12132 D % F@H S £ 25, TextIOWrapper (§72H5 mode='r+' DE—F
TH—TENT 74N) TREHIDONY 77V T%IT50H LNEE A, TextIOWrapper TNy
77V 7RIS 512WE. 0. TextI0OWrapper. reconfigure() T write_through 7 7 7 %{#
5 Z e EMET LT & W, buffering 51 BB G2 5N o758, 774V DRy 77 ) VIR
VY= ZU RO LS ICEIEL £5:

e Binary files are buffered in fixed-size chunks; the size of the buffer is chosen using a
heuristic trying to determine the underlying device’s ”block size” and falling back on 7o.
DEFAULT_BUFFER_SIZE. On many systems, the buffer will typically be 4096 or 8192 bytes
long.

o INEEMZ) THF AT 7400 (isatty() DS True BIRT 7 7 A ) 3T Nw 77 UV ZRMEHAL
¥9, ZOMOTFA 77 A 0ME, ETHALIEAAL FV 7 7 A VHO T ZHEHL £3,

encoding \37 7 A VDL ya—FRe7Fa— RfEibhd tewt encoding DHHITS, TDF T =
YIZTFAPE-RTOAEMLTLLEZ WV, T4V b2ra—F 4 Y7377y b7+ —siKkHF
(locale.getencoding () DHEFTH D) TITH, Python THR—FINTWVWEZrya—7 1 »J7i3Y
NTHMHRET, FLLIE codecs EY 2= LADHR—=PLTWERLYa—FT 4 YT DY R 2B
LTLEE W,

errors 134 7Y a YONFH|T, T2 A= FRTA—RFTOILI -2 DL WIDEHRET2DD
T N FVE—FTIEMHHTEEEA, HARIEEDLZ T — Y FIPHHARETT (TF7—/\>
RZICHFEEENTWET) 23, codecs.register_error() WCEREINTVWAS LT —ULHDHLHTD i
HATRET S, BHEDIZ I — Y FZOLENCIE. LUTFD X5 DHHD £7:

o 'strict' WFTva—FT 4TI =053 W ValueError ZREIVHET, T 7+ MHE
T»H 5 None HEILKIETT,

o 'ignore' BT 7 —%ZMMHLE T, TvaA—T 4 VI TI7—%RHT L LT, T—&XIKbIhD
AJEEMEDS D 2 Z X ITHER LT &V,

o 'replace' &, PIERERD T —XDBIEELBINZ ("7 DEHR) B~ —HI—ZHALET,

o 'surrogateescape' FIEL K BWAA Mz a=—a— RO Mt as — MHEHED S5
U+DC80 75 U+DCFF Q#ifioa—Fa=y b THHDLLET, 7 —XDFZAARIC
surrogateescape L7 —N\Y FI2fHEbN s, Zhso¥usr—ra—Fa=y MIOTERT
NA MNCEBINE T, ZHUITYa—T 4 YIBRAR T 7 A VRIS 2 DIMEF TS,

o 'xmlcharrefreplace' 37 7 A ANDEZABRDOAY R—FSNET, ZOLYa—7T 4 V7
THR— P ZNROFE, d#nnn; EROHEYR XML XFSRTEBRINE T,

e 'backslashreplace' I RIERT—&% Python DNy 7 2T v ¥ affEDIZRAr—F>—4 v
ATEBRLET,

o 'namereplace' (FZAARDAYR—FETNTVET) IFH K- XN TWRVIF% \N{...}
IRF =T = YV ATHEBLET,
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newline XA PV — LD OZTFWo 72BITXF R ED LI —R T 50 ERELET, None, ',
"\n', '\r', £72F '\r\n' OVITNLEIEETETET, TAUILTO LS WEMEL £5:

o ANV =2 5DANDFHAAARE, newline 73 None DIFA., = N—HPLBITE— RBEIC
O ET, ANWFOTE '\n', '\r', T2 '\r\n' TEDOD, FEFHLIITIGRZXNSHHIZ '\n'
WEBZINE T, "' OBFE, 2= AN—PLBUTE— RIZFEMNTRD £ TH, [TRIEEHRIhTIC
MEOH LITIGRENE T, £OMOIEYREDHE. AJITIEEX 6N FITOAKEDLD ., 1T
RIFZARZ TG LITISRE N E T,

o AMY—LAANDOHNTDOEZAARE, newline 7% None DFE. £TD '"\n' XFWEZATLDT
7 AN hDITENL =& 0s. linesep ICEHINE T, newline 23 "' F72k "\n' OHEHITEHE
ENFERA, newline BZDMDIELREDOHE, 2TD '\n' XFEE5 X N FINEHX
NI,

closefd % False T. 7 7 A M TRIZL T 7 A Vadid FHEZ o NiGE, TED 7 7 A Ll +
B3I 7 AT bRV EE R ET, 77 A NVABER NG E. closefd 1 True
(57 40 MH) TRIFAUIRD E8A. 25 TROUBET T — Akl s E T,

MEUOHLAREA 7227 b % opener ¥ L TEZ B8 T, WARLDA—TF—0MFxEF, £LT
T7ANT T POREDT 7 A VR FIE. opener % (file, flags) TR L THLNE T,
opener XBIWTZ 7 7 A VIR FERIRZ R FIUITR D £/ A, (0s.open % opener £ LTHE T &, None
LD FAFOBREICR D £3),

BB I Nz 7 7 A4 Ui AR E T,

RDOFNZ os.open() BED dir_fd 518z, GRoN7T 4 L7 MU DHENASATIREE N
727 7 ANVEREET:

>>> import os
>>> dir_fd = os.open('somedir', os.0_RDONLY)
>>> def opener(path, flags):
return os.open(path, flags, dir_fd=dir_fd)

>>> 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() BAEDYIR T file object DENIE— NITKTFEL 3, open() 27 7 AV ETFRAXAME-F
("w', 'r', 'wt', ‘vt RY) TR DI oz Fid d0. TextIOBase (KT io. TeztIOWrapper)
DYV TV I7RAZRLET, 77A4ANVZN 77 VU INFEDONLFYVE-RTHLIDIZMF oL
X3 to.BufferedIOBase DV 77 7 A%RLET, EREDY J R34 T, GisihHNLFY
E— FTIX d0.BufferedReader ZIRL £F, HFXIAANA STV E— FRBRLANAS FVE—-FTIE
i0.Bufferediriter IR L EF, piAHZXE— FTIX 10.BufferedRandom ZiIRLEF, Ny 77
VY I ER R Rk raw A MV —4, TRbDDE d0.RawllBase DYV T T ATH? d0.Filell %
BLUET,

fileinput . (open() BEFENIGFITH S) 10, os. os.path . tempfile . shutil 72D,
T 7 ANVEEY 2 — VB BRLTLEX W,

28

58 2 & HAHAHEH




The Python Library Reference, J1)—X 3.11.14

Raises an auditing event open with arguments file, mode, flags.

mode ¥ flags @ 2 DD5|EIIMFUIH LKOEL SBIEINZD, #HEICKDREINZD T 58
HrHD FT,

N—Yar 3.3 TEH:

opener 5IEZBIL ¥ Uiz,

o 'x' E—FEZEMLELL,
o DUHNE T0Error PEH XN FE LTz, ZHUIIRTE 0SError DT A ) 7 XTI,

« MFD7 7 4 V% BHBAERE—F ('x') THWRGE, FileEzistsError ZAMHT 2 X512
ZhE LT

N—T gy 3.4 TEH:
o 77 ANDRHANSRNICTRD F LT,
N—T gy 3.5 TEH:

o AT LA—NDBHMENT T FANY NI DBHISNEEB LR o5E OB
InterruptedError BINZEH T 2RbDICT AT ra— L 2HRATT 25D ELE
GRfz oW T PEP 475 2BIRLTL &),

e 'namereplace' LT — Y RKIDBBIINE LT,

N—¥ g 3.6 TEHE:
e 0s.PathLike ZRELIA T2V b ERIFANDS EHITKRDEL,

e Windows Tl&, 2>V =N Nv 7 7DA—TIE, d0.FileI0 Tld’% <. i0.RawIOBase DY 7
7 RA%IRTTL & D,

N—Y gy 311 TEH: 'U" E— FEHBREAE L,

ord(c)

1 XF®D Unicode XFERTXFINIH L, ZDXFD Unicode 23— FRA ¥ b ERITEREIEL
9, BIRIE. ord('a') B3EE 97 2R L. ord(' € ') (Z—nmFls) 13 8364 ZIRL X3, ZHid
chr() OHFTT,

pow (base, exp, mod=None)

base D exp FZ2IEL FF; mod D3H AU, base D exp TITHF 2 mod DEIRZIEL £7 (pow(base,
exp) % mod K DIEILEFHEINET), Z5IHDEHX pow(base, exp) &, EREHETFZM o7
base**exp & FffiTI,

The arguments must have numeric types. With mixed operand types, the coercion rules for binary
arithmetic operators apply. For int operands, the result has the same type as the operands (after
coercion) unless the second argument is negative; in that case, all arguments are converted to float

and a float result is delivered. For example, pow(10, 2) returns 100, but pow(10, -2) returns
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0.01. For a negative base of type int or float and a non-integral exponent, a complex result is

delivered. For example, pow(-9, 0.5) returns a value close to 3j.

base ¥ exp B3 int AT Y KT mod DFET 5L X, mod b FRBHTRINILE ST, ot
B TH o> TUIWTER As mod BIFIEL T exp BNEDBEDEGE. base & mod ¥ HWVIZHE (AR
KD 1) TRINIRD /A, ZOHA. inv_base & base T3 mod I T2EI 27
¥ (base & inv_base DFE%E mod TEHI>/=RD M 112742 X5 7%%) £ LT, pow(inv_base, -exp,
mod) ARINET,

MR 97 #2953 38 DEY 2 I OHERTT:

>>> pow(38, -1, mod=97)
23
>>> 23 % 38 % 97 == 1

True

N—=ay 38 TEHE: int AT Y PN LT, =5|HIFEKXD pow THE SIHICEADELZINS Z ¥
MTEREIWCRDELL, ZHUTEDEY 2 W OHENTIREICR D F5,

N—=Yary 38 TEHE: ¥—U—F5EWEIeNTESL X520 % L, MANINIES BT
PR-—FENTVE L,

print (*objects, sep="" end="\n’, file=None, flush=False)

objects % sep TRYIDRBHTFAPA MY — L4 file .IZFRRL, HIRIZ end ZRRLET, sep . end
. file . flush 252 355, ¥F—T7—F58r LTEX28ERHD T,

F—U—RFRRLDFIBIITRT, str) T2 L5 X FINCEHBLIN, sep TRYUISGNZHNS R T
V=2 iZEEHIN, REIC end DFEET, sep & end O AF D, XFHTRIFNI LD FH
Ao THBH% None ICF 5L, 774N FDMEBIEDNE T, objects D352 HNLRITHUI. print ()
X end ZIREEHLET,

file 518UX. write(string) XV v FEROA TV 27 b TRITINIER D ER A, FEES RV
. None TH 2HA. sys.stdout BMEDLNFE T, RRINZ58IETT A XFINTZEH:
ENETHE, print() ENAFVE—RNT 7404 TV 27 MITEFRHTEEREA, KbDIC
file.write(...) ZfioTLZ& W,

DNy 7 7LE N2 08 5 D I3EE file TIRED £325, flush F—V — F5IBNBELZSZX MY —
LIFEFNCT7 Ty > aENET,

N—Yar 33 TEHE: ¥—7— N5l flush DBMENF L7z,

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

property EHEEIRL F3,

foet \FEMHEMEE BT T 2720 DT T, fset WEMEEZRET 27-DDOBKTT, fdel ZEMEMEEHI
b3 272D DOBEETT, doc l3EMED docstring ZIER L £ 3

PRI IR, BT x O OER TS
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class C:
def __init__(self):

self._x = None

def getx(self):
return self._x

def setx(self, value):

self._x = value

def delx(self):
del self._x

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

¢ C DA YARYRIZBIE, c.x iF getter ZFEUHI L. c.x = value I& setter %, del c.x I&
deleter ZMENH L £3

doc 1X. 5z 514U property BHED FF 2 X ¥ bXFFNTH D T, 52 ohkiFiud, property
X fget DR F 2 XY bXFH (B LHNR) #a—LET, Z2D7® property() 2 7IAL—4F &
LTEZIX, 5tAH LER property 21E2 DIXAESHTT:

class Parrot:
def __init__(self):
self._voltage = 100000

@property
def voltage(self):

"""Get the current voltage.

return self._voltage

@property 7 2L — &% voltage() ZRICHARIDF % FHiAH LEHEIED "getter” IZ L. wvoltage
D K F 2 XY MXFF% "Get the current voltage” ICRREL 3,

QGgetter
@setter

Q@deleter
property A 7Y = 7 biX getter, setter, deleter XY v FEFoTWVWET, ZhHDX Y Y
FEFarL—xe LTffid>2, MIET 27 7 HBEERTaL — b In-BHICERESI L,
property DAV —%2ERNTEF T, I —FDr DT EHAT 010D D £F

class C:
def __init__(self):

self._x = None

@property
def x(self):

(KDR=V1ZHiEL)
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(RIDR=I D5 DR E)
nnn

"""T'm the 'z' property.

return self._x

0x.setter
def x(self, value):

self._x = value

0x.deleter
def x(self):
del self._x

ZDa— NMIRPIOF e EFEMiTF, BEBMOBEKIZIE. &3 TTD property & [F U (Z DRITIE
x) EHZTREW,

REND property 7327 vd, IVAMT 7 XDFIEUCHIE LT fget, fset, BX U fdel
BEERL £,

N—Uay 35 CTEH: BEA T2 bOR Y ZAM) U IIREZAARBICED T LT,

class range (stop)

class range (start, stop, step=1)

range &, EBRICEFBEBTRE R A I 2RIy —Fr Y ABIT, range ¥ =7V A8 - [ist,
tuple, range I RF 2 X ¥ MEEhTVE T,

repr (object)

ATY 27 FOMFARELRBZ GO FH 2R L $T, ZORBUIZ L DBEIZOWT, eval O 12
SN ZLFACHEZR OSBRI T2 7 V2RI UFHNERERL LS LET, 25 TRVGS
F HENCH EN A 7Y = 7 b OB DA L BNOER (KEDBZEIEA 7Y =2 DA 7 R
LVAZEAET) RIRLET, Z7RE __repr__() XY v FRERTHI LT, oMKk %
DY FTADA VAR Y ADPIBRTHOZHIHT 2B TEET, sys.displayhook() 17 7L ATE
RWIGE, ZOBEIX RuntimeError ZEH L 5,

ZD7 5 A, eval FHHEFTREZRINE O representation ZFibH £3:

class Person:
def __init__(self, name, age):
self .name = name

self.age = age

def __repr__(self):
return f'"Person('{self.name/', {self.agel)"

reversed(seq)

BREMWIECED HF A4 7L —& (reverse iterator) iR L E T, seq & __reversed__() XY v
FEFO», —Fr 2B Fabal (__len__ ) XYy R, BLU 0 U LOBKES IHE T3
__getitem__() XYY R) ZYR-1F247T 7 bTRIFNUIRD EVA,
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round (number, ndigits=None)

number =/NEUSLUT ndigits NIOREETADAEZIR L £ 3, ndigits BEME 472D, None 7257z
BE. ANMECRDEVERZRLET,

round () ZHR— b T BHAAARTIX, EHIX 10 D~ A F R ndigits ROEEOHFTRDIILVDD
WKADHNET; ZOOBEAR LT ENWER S, HBEZESTIC (20, flZIE round(0.5) &
round(-0.5) /7L 3 012, round(1.5) & 2 i) A SN E T, ndigits \IHEREOBEBUELE
Meizh x5 (EoBE vtu, A0%E), R DEIZ ndigits DHEE SN TWIRWD None DIGFEITIE
B, 25 TRIFIIR D EIE number ERICAEITT,

—#%17% Python % 7Y = 7 b number (2% L T, round (FMI% number.__round___ WZHHEL
S

SERR:  BEENBUSETHT B round () DIRZFEWVIEN LD O LAERA: HlZIE, round(2.
675, 2) I THED D 2.68 T3 2.67 252 %3, THEIANITREID FHA: ZHRIFLAY
D/NEDTFE MR B CIEEICR B IRV Z L DFERT T, L <X tut-fp-issues ZBMRL TL 72 &0,

class set
class set (iterable)

F 72 a > T iterable DBEREFFO, Hil\W set 72027 FVERLET, set THAAAT I AT
T TD7FRAZDVWTEHLWERIE set % set (RR) B - set, frozenset ZBRRL TS0,

fhda > 7 FIZDOWTIE collections EY 2 — LR AIAARD frozenset . list . tuple . dict
77 ABRL TS,

setattr (object, name, value)

getattr() OMWATT, 51BUIA T =7 b, XFH|, TR HEEOETT, XFINIBFOEME
FE3F BRI TEE T, COBBIIIEE LA 7Y 27 b2FFEIR. % B E T
%93, BIZIX, setattr(x, 'foobar', 123) IX x.foobar = 123 L ZFHliTI,

__getattribute__ () DHAXTA X% __slots__ ZEUTA TV =2 FHEHIL TORVEED,
name {3 identifiers TEF SN TS Python il FTH 2 M5EIH D £ A, JBELHFIITF TRV
BE. Py v effolzBEADT7 72 X TEFHAN, getattr) REZHBUTT 7L RXATRETT,

FER: SOAR—IRAFHTIOCYZ ) U Z Far L ABRIThRE T, F0RD,. TIAR— G
B GBI 2 007 Y X—Ra 7z Az FioElE) OfE%E setattr() Ty 357D
BUEAEFH T ) T ERERDHD T,

class slice(stop)
class slice(start, stop, step=None)

range(start, stop, step) THEINLA VT v 7 ADEy P 2RT slice 77V =27 V2R L %
3, 51 start ¥ step DT 7 + L b & None TT,
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start
stop

step

AFGARZTTY =27 PICE#AH LEHO T — X @M start stop step 285 D, T HIFHIZT]
Bl (£ 20774V ME) 2IRLET, RAT7ARA TV 27 MIFRICHORER 5 8
AD, NumPy D% — KoX—F 4 o Fr—ITEDLIATVE T,

AFARAT Y27 PiE IWRA YTy 7 AP EbDALGECHELSRET T, H:
a[start:stop:step] = alstart:stop, il o idterator R TRF A=Y a YoV TR
itertools.islice() ZBMMULTRE W,

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

iterable DBEZRENRBFZ 297272V A M 2IRL T,
20DF T aryilBHH., IhbiEF—U—R5e LTHEESIAZRITINUIR ) TR A,

key 121 1 51BEBEIEE L ET. 2T iterable DEFEB, O F — 2 BT 20D ET
(B 213, key=str.lower DX S ITHEEL £T ), 7 7 4 /L MEIZ None TY (ERZEHELKL £9),

reverse \XEABET T, True 23t v FXINEE. VA MOERIKMEL DHBBAKIELZb DL LT
UEBEzZoNET,

[HXD cmp BE%E key BABUCEHL T 2121 functools.cmp_to_key() ZEHALTL ZE W,

HARAD sorted() BIBIIRERZ EMFHEENTVET, AELREZOEMNEFZZE LRV L
PEFEX N TVWHIE, V—FNEEETT, THNEERDRRATY — b ETREDIEILEET Fl2E
HBTY —F LThOBRE5DERTY — FT258).

V= b7 Y ALE, BRI < HAETFLRTZMEWET, LAENsTY - FDEDITIE
1t O XYy REERTUITARIZITTN, PEP 813600 HiHEE T 22 THETLZ
CERHERELTOVETS, UKD, BREZXY Y FEREY T2 maz() DX RMMDY — ~Y —)L%,
L7 —RIIHLTHEHATEZICXkoTRID S5 2T 2ET2HNHITRD 3, 6 DDOHEREE T
EETEETZILIZ. V7L 2o ail&oT __gt__ O XYy REFOHTATRER D H 2 BEED
LT OIRELZ BT 2 Z 2 I DRI B E T,

V— Ol R F 2 — b U 7K sortinghowto 2B L TRE W,

@staticmethod

XV REBEIAY v RAZHLE T,

XYy FEBEROE—FIBMEZITMD VA, XY vy REESTIIZE. 204 T4 42%
fioTLZ&EW:

class C:
@staticmethod
def f(argl, arg2, argN): ...
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@staticmethod IR 7L —% T, ## L <X function #SEL TL Z &\,

A static method can be called either on the class (such as C.£()) or on an instance (such as

C(O) .£0)). Moreover, they can be called as regular functions (such as £(0)).

Python 2B} 2#HIX Y v Fid Java  C++ KBTI HMAY vy REHALMLTVWES, F7Rayv
AT 7 RDODRBEERT 2 DITHKILOERE, classmethod() DB TLIZX W,

HowbrFal —XEET L, staticmethod (FFBEDED K 5 ITHEAR, ZDIR D ETUMNITZ F
T, TOEEIX. 7 I AREDL SR ESBT Z2NERH D, D, A VARV AXY v FICHEIZER
ENZDOEBIZVT —ATREIZRDET, ZOXIRT—ATIE., ZOAL T4 XX 5

def regular_function():

class C:

method = staticmethod(regular_function)

I X Y v FIZDWTEH LWIERIE types 2L TLZE W0,

N— 3 ¥ 3.10 TEHE: Static methods now inherit the method attributes (__module__, __name__,
__qualname__, __doc__ and __annotations__), have a new __wrapped__ attribute, and are now
callable as regular functions.

class str(object=")

class str(object=b", encoding="utf-8’, errors=’strict’)
object D str RERELET, FHlllE str() 2L TSN,
str FHMAABDTEF IV F R TF, XFFNHET 32— ERIE. TFAM—T 2B - sir
ESRLTLIEXWN,

sum (iterable, /, start=0)
start & iterable DEREEDPHENGEI L. BHZR L E T, iterable DEZRITEFIIEME T, start
DEEXFHNTH > TI D TR A,

For some use cases, there are good alternatives to sum(). The preferred, fast way to concatenate
a sequence of strings is by calling ''.join(sequence). To add floating point values with ex-
tended precision, see math. fsum(). To concatenate a series of iterables, consider using itertools.

chain().

N—=Yay 3.8 TEHE: start XTA—RZF—U—F5IB e LTHEETL P TESX51TRD X
L7z

class super

class super (type, object or_type=None)

XYy FOMUHLZ type DB EIINB I JARXETET 270X 47027 P2 RLET, ThH
37 5 ADHTEH—N—F 4 FENZHMEXY v RIZT7 72T 2DEHTT,
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object_or_type & XY v ROMRBD T2 D method resolution order (X v FERIERF) ZREL F
T, BRI type BED T Z A SLHBLET,

For example, if __mro__ of object_or_typeisD -> B -> C -> A -> object and the value of type

is B, then super() searches C -> A -> object.

The __mro__ attribute of the object_or_type lists the method resolution search order used by
both getattr() and super(). The attribute is dynamic and can change whenever the inheritance

hierarchy is updated.

B2 5B EINIRS, BENDZA—NN=FT T VIREEINETA, B 2 518047
Yz 7 FTHHUL, isinstance(obj, type) WFETRIFIUIRD EHA, F 2 5P ETHNIL.
issubclass(type2, type) IFETRIINUIRD ERA (ZHUIFTFTARXY v FIIRIZIEDOTL L D),

super OHBIRIZZHRIE 2 0H D 3, T2, FHERD I 7 AMEERET super 13HFTZART 2
BB IARBRTZ2DIMEA. TR IA—FZX Y TFIVALRILRDET, ZOHRIT
o v o3I VEBTRLNS super DRERIZESBTVWET,

2 O HOHBIFBENN 2 RITEREICB W THFAMN (cooperative) REEMAE VI R—-+FT52TT, Z
U Python ICREDOHR T, BINCa Y 4 LI N FiEPC, BHRRKDAZ Y R— T2 FEICIEA
LBARVDDTT, ZOMEEICEL D, MUARDRAY v RERETIHEBORIES A %fHio7z 7 X4
YEY P OMURMIEZ I T2 e TEET, RUKEHE, ZO LS REEIBWT, LD XS
BGETBHECMPEH LS 73 F v 2HD X 5 L £ 3, (HEIIMEOH L OIEFE D FEITRICE
ENB e, MUHLUIEFEZ 2 7 ARBEREOZCIHG S 2 2. 2 L THOH LIEFSETR T
KHORH S 5 ARG ENBBHEND S L TF),

W ORRICBWT, KR Z—R—27 5 ZDIECH LIZRO 512k £5:

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

XYy FDNy 77y FIMAT, superO) FBEDILY 727 v 71T L THRBICEIEL £ 3, EX
IBHBDUVEDFHELT T ARAM T 7 AD descriptors (FTAZ VYV TR) ZRERNTZ LTI,

%8B, super() & super() .__getitem__(name) O & 5 ZRHRIIR ¥y M RILBEMHEHRROFIENUE O
—fr L THREIRTWET, ZHiE, __getattribute__ () XYV v NEFHMRERIEFTY 9 2%
MRT 2 EDIICHEEL, AN RZEPRE Y R—12 T2 THEHEINTVET, o T, super()
13¢5 super () [name] @ X 5 RIHE T % o 72O R FIITER SN TV ER A,

%7z, super() OEMIZTIEIEL DIERXZRE XY v FREHIIRES AR W EIZHEHLTHRE W,
25 BRI, BDELERZIEHIIEET 20T, @Y LSHEeF2 e TE i?’ 7 7 RERH
WKBI 258 LoFRIL, ERINTWVE Y 7 AZID M5 OB ERFMEZ, @O FETHED
AVARYRARLT ZEARTE LAV L IPEDZDOTIELEET,

super () ZRWTHMNG 7 5 A %2357 2 FiEDOFEENZIERIE. guide to using super() ZZHEL
TLEE W,

class tuple
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https://rhettinger.wordpress.com/2011/05/26/super-considered-super/

The Python Library Reference, J1)—X 3.11.14

class tuple (iterable)

tuple 1&. ERIEFBEBTRERA I 2 =2V Ry —r BT, 27V (tuple) & >—/T7 > B
--- list, tuple, range W R F 2 X ¥ MEINLTWVWE T,

class type(object)
class type(name, bases, dict, **kwds)

With one argument, return the type of an object. The return value is a type object and generally

the same object as returned by object.__class__.

F 7Y 27 bOBIDPEIZIX, isinstance() MHAAABEEMF S Z e WHERXNE T, ZAEZY T2
TARERBT BPHTT,

With three arguments, return a new type object. This is essentially a dynamic form of the class
statement. The name string is the class name and becomes the __name__ attribute. The bases tuple
contains the base classes and becomes the __bases__ attribute; if empty, object, the ultimate
base of all classes, is added. The dict dictionary contains attribute and method definitions for the
class body; it may be copied or wrapped before becoming the __dict__ attribute. The following

two statements create identical type objects:

>>> class X:

a=1

>>> X = type('X', (), dict(a=1))

See also BA T U .

5B LICEZ b d —7 — F5lBUE. (metaclass ZBR<) 75 AERITBIT 5 F —
v— sl Rz, BYRX X275 20 (@HIX __init_subclass__()) WKEINET,

class-customization L TL 72X W,

N—Y a3 ¥ 3.6 THEHE: Subclasses of type which don’t override type.__new__ may no longer use
the one-argument form to get the type of an object.

vars ()

vars (object)
Return the __dict__ attribute for a module, class, instance, or any other object with a __dict__

attribute.

Objects such as modules and instances have an updateable __dict__ attribute; however, other
objects may have write restrictions on their __dict__ attributes (for example, classes use a types.

MappingProzyType to prevent direct dictionary updates).

Without an argument, vars () acts like locals(). Note, the locals dictionary is only useful for

reads since updates to the locals dictionary are ignored.

FEESIN AT =27 MT __dict__ BUEDPRWGE (L ZIEZED 7 7 AD __slots__ BMZEER
LTCWBHE), TypeError FINAPREHINE T,
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zip(*iterables, strict=False)

BRDA 77 TNZUATIRBU L, A T 7 TNDEEN IR X TN EER L £T,

VN7 =57 0 N /MG

>>> for item in zip([1, 2, 3], ['sugar', 'spice', 'everything nice'l]):

print (item)

(1, 'sugar')
(2, 'spice')
(3, 'everything nice')

IOIERBERE: 2ipO &, i BEHOX TN 5IBICEZ 128477710  FHOBEZRER2EL LS
B, BINDATL—XEBRLET,

zip O WZHF 2HIDE 2713, ZOBBUIITZINC, RN ZITIERT WS 2 TT, Zhid
THlDELE & KBTS,

2ip O BT 4 77 7AW for L—IEINLD, list TTy FTENDTE2RELT
RIBIME XN 2 £ T, BREPERICMEINEZ1EHD FEA,

CZTERBINEZIE, 2ip) WEINBA T I TINVNRERIEIEROZERHIL VI RTT;
YECWIENNLBBEELDD. R 2B ATIINERERTEIa— RICBIANTDZdHBT
L &9, Python 3 Z ORI LT3 D20RLE 7 P —F 2t L5

o T7A4NEFTIE 2ip() BRBENATIIADBHEL EoLMRTHEIELET, KDEVELE
DEWVA T 77N DERD OBERFIEHL T, FiRERDENA 77 7VORIIYIDFED ET:

>>> list(zip(range(3), ['fee', 'fi', 'fo', 'fum']))
[0, 'fee'), (1, 'fi'), (2, 'fo")]

e 2ipOE. LIRLERIMS7A T I 7NADBLETRLEITHE2 WS 5EEDO N THEDLONET, Z
D KD BHGA, strict=True 4 7> a YORHIHR I N E T, ZOHNTEED zip () LFT
T9:

>>> list(zip(('a', 'b', 'c'), (1, 2, 3), strict=True))
[(Cta', 1D, ('b', 2), ('c', 3)]

LL, T74LE0EELERD, 24T 7 TNAPMUDA T 7N XD BRICHBL E -7
B ValueError BN EZEH L 3

>>> for item in zip(range(3), ['fee', 'fi', 'fo', 'fum'], strict=True):
print(item)

(0, 'fee')

(1, '£fi')

(2, 'fo')

Traceback (most recent call last):

ValueError: zip() argument 2 is longer than argument 1

38
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strict=True 5|ER LOHE. REDODERIZATITINEZHREUCIFRERE R0V ENTH, T
OFFETIRMER CUEXRE T, ZLTROVICTE T 2D DG, BRZRELIZW
NTe LTHHEEINS Z2IZR5TLE D,

o HWAT I ITNE—EDETHRT A VI LTETDATIIADELEICRZ LTI D
TEET, ZOMKBEIE itertools.zip_longest () TMEXNFE T,

TP =R B LTATIIN VDR FE LSS, 2ip0 31 XRTVDL T L—X%ERL
9, 5IBRLDGEIZEDA TL—XERLET,
verhrav:

e AT ITITNDEPSEHENDFEMBEFIERIEZNTVET, 2D zip(x[iter(s)]*n,
strict=True) o TT —XRHNERI n DINV—TWRXITARYV VY ITT BT 44 L5
HrEd, chE SEHNXTABA T L =2 % n BIFFCH LR RS2 55, AL 1 71—
X% n[#EDRLET, CHUIANEZREES n OF v 7 IZHEIT 28R 05D 5,

o 2ip() I T *x HETFERMES> &, zip LEZVRXMEILICREET:

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

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

>>> list(zip(x, y))

[(1, 4), (2, 5), (3, 6)]

>>> x2, y2 = zip(xzip(x, y))

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

True

N— 3y 3.10 TEH: strict 5IEDEMINE LT,

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

AR ZhE dmportlib.import_module() IXEW, HH® Python 7R 7J 3 ¥ 7/ TIIHER
WEELRBT Y,

Z OB import SIS K WM I N E T, (builtins EY 2 —A %4 ¥ F—F LT builtins.
__import__ WMRATEZrT) ZOBEZE XA T import XD~V T4 VRAZEET LI L
NTEFTY, MO E2T2DIEFIZA Y R—t7v 27 (PEP 302 R) 2FH 3 % 5
BT, »OT 74V DA Y R= MEERFHINTVWS I ZRET 53— K& O THRED R X
BZOWDT, ZORDHIF B BRI ER A, __import__ () ZEHEMHT 2 Z L b HERRINT,

importlib. import_module() DHBFENE T,

ZOBBIE. EY 2=V name &4 ¥ R— 1+ L. globals ¥ locals 352 iU, Ry r—yoay
TH R NTHETE SRS 2 0RET 2 DIMHNE T, fromlist 1Z name THEZONBET 2 —)1
MoHAVR-FPENIREFT TV 27 bVERBY TED 2 — VDA ZEF T, EREDEIETIX locals
ST F - 7= fibILF, globals 1 import XD v r—YarFF A MNERET B7-DICDAMD
NnET,

level 3R M E B HDA Y R—= P25 0EIEELE T, 0 (T 744 1) M AS Y KR—FDA
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FATLET, IED level DIEIX, __import__ () ZMUOH LT 4 L2 P U DOLRENR LR 28T 4
L7 MU OEERLET GHlE PEP 328 22 L T 23V,

name ZZEHY package.module JERTH 5 & &, M. name TIHHINLEY 2 —L TREL,
MDY = (BYID Fy b ETOHH) PWRENET, LOALRIS, ZETRW fromlist 515
MHEZ o605, name TIHAINLEY 2 —AHNRENET,

Bl ziE. 3 import spam &, IRDa— KD X544 ba—RIZFELET:

[spam = __import__('spam', globals(), locals(), [1, 0) ]

X import spam.ham (X, TOFFOHLIZAED £7:

[spam = __import__('spam.ham', globals(), locals(), [1, 0) J

ZZT __import__ () BEDX SRR EMED 2 — VBB LTOVAEPIZERLTREW, import I
I OAFIDPHEINA TP 27 P> TVWET,

—77C. X from spam.ham import eggs, sausage as saus |&. LR 2D ¥EF

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

ZZT. __import__() 5 spam.ham T 2 —APREINET, TOF TV =7 b, 4 VK-
FENBLEIPWMD I, Zhzhofaie LTRAZINET,

BRICHAR2OEY 2 - (RN F—YDHEHANTH 20 bHNEEA) 24 VK- FLEVWEDL,
importlib. import_module () Zffio T &\,

N—Ta v 33 TEE: AD level DIEEFH A — P ENRLEDELE (F7 40 MED 0 KEBEES R
\ij—)o

N—Yar 39 TEHE: a~vYFI74yFF>ay -Eor -1 PIEEINHE BREZK
PYTHONCASEOK (IR XN 2 X512k b F L7z,

1D
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THREE

HH A HEEL

THAIAAGETZERNIIZ WL DD DE-D D D 3, EHD—H:

False

bool BMDBETT, False NDRAIITIET, SyntazError ZiAM L £ 73,

True

bool BUDEAAT T, True ~NORAIITIET, SyntazError %k L ET,

None

BIBICT 7 # L DS E I NI o7 8 B2 8IS, HOIFFEZ R T DIHEICHVWLNEZ A T =
7 F T3, None NDRAIWFRIET, SyntazError %k L £ 5, None A% NoneType BDMe—D A >~
AR YATT,

NotImplemented

Rk “HEBE DO X Y v F (eg. __eq__O, __1t__(), __add__0

, __rsub__Q), etc.) 2% fthod
RN L THENRFEE SN TVWARWI L 2R T DR TRFRIETT . 4> 7L — 20Kk —IH
HEDOXY v N (eg. __imul__(Q), __iand__(Q), etc.) dFUHEHHTIDEZERT I 2HD E
T, ZONETIEEMBED 7 F R M TOFMIEL TEWIT £HE A, NotImplemented 3 types.
NotImplementedType BUDME—DA Y ARV A TT,

AR “HEHEO (H250VIEA4 L —AD) XY v ¥ NotImplemented ZRL75E. 4 ¥ X —
TV RIES S —HOMTERSINENOEETRAZEAE T (H 2 WIFHEIC X o T REFE
HRAET), AT N/HE LT NotImplemented %R L2 HE. 4 ¥ & — 7"V XL Y2 FI15 %
AU E T, NotImplemented ZIEL {iRERWVWE, BEEZHAZLNBRVII— X vt —JITho
D. NotImplemented A% Python 2 — NIZIRENZ K5RZ D ET,

fle LT BITEREORE 2B L TS,

FM: NotImplementedError and NotImplemented are not interchangeable, even though they

have similar names and purposes. See NotImplementedError for details on when to use it.
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N—= 3 ¥ 3.9 TEH: Evaluating NotImplemented in a boolean context is deprecated. While it
currently evaluates as true, it will emit a Deprecationlarning. It will raise a TypeError in a

future version of Python.

Ellipsis
Ellipsis U7 L 7...7 EFAILTT, FIHIIRRA T4 AR LY EED Y T7F 7 —XEBIZBNT
HHN BRI TT, Ellipsis A% types.EllipsisType BIOME—D A VARV A TT,

__debug__
ZDEIE. Python 25 -0 A 7> a Y2 EM L THBEIN DO TRIFINIETT, assert Xd S
L THREW,

ATR: A0 None . False . True. __debug__ IFFHARATERY (2O b d 2RAER. 2@
LTTHoTH SyntazError PEHINET) OT, Thoid THDO) ERTHLEZONET,

3.1 site EXa—ILTEMINSIEX

site EVa—)b (-S ARV I VAT a UYPRRESHLVRD, A& — 17 v TRHICHEEIRNCA ¥R —
FENET) IZHAAAGETERICW L ODPDERZEBML £3. ZRSIEHEFENA > 22—V 22 2 VTH
ATE», 7ul I AHTIMEI RETIEH D EE A,

quit (code=None)

exit (code=None)
FIRE N2 L E1T "Use quit() or Ctrl-D (i.e. EOF) to exit” D& SR X vt —Y%FR L, MOIHX
Nz ZWIRESINH T a— FEFE- T SystemEzit XXM T 247922 M T,

copyright

credits

KRDHDZVEFOH SN 2L, ZRZENEFEDLVE I LYy FDTFRAMBERRENDS AT
Px7 FTY,

license

FRINJz & ZIZ "Type license() to see the full license text” ¥ W5 X v =Y % FKRL. HUH
TN FWCFRERIALVADTFAMNER=Y vy DI RHBAT (1 HIEHDDOD) RRT 247
Tz MT,
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FOUR

#HAIAFHE

RotryarTid, 4 27 XHAAENR TV AEERNZONWTER L £5,
FHELGHAAAENL, BE, >—F VR, oYY, IR A VYRR VR, BXUEISTT,

ALy arvlIRAE, 22— RINARBORHNET, AL I arDXIANEL T —RIZEL, 5l
. FRRUARNEZ T, RECOERERREZWVWX Yy Rk, a2y a HETIE% L None I RLE7,

A, RO THR-TFENT0E30H0HD £3; KT, IZERTOA 7Y =27 NI, FMHERT .,
HIYEZHETE, (repr() BIER. DITICRL S str) BBICT Ko T) XFINCEWTEE T, A7V
7 b H3 print O BIRTEHITEN 2 & &, XFHNTELRS 2 BRI HEDRE T,

4.1 BIREYE
DL FA TV FTHEHMEYL LTCHETE, if % while DD 2 WIILLI T 7 — LV EE O#EE
FrLTHxEd,

FT7TP 27 ME T AN ITREELHEINE T, 72720, 2DV TR __bool__() XY v REEZRLT
WT False ZIRIHE. T/ __len__ (O AV vy FEERLTVWTYrEZRIGERBrHEasnE T, *!
IR3BHEINE ERHAAALT TS 27 T

o BTHRALEBRINTWVAES: None ¥ False
o BEANZBITZ¥HE: 0,0.0, 0j, Decimal (0), Fraction(0, 1)
o BOY—FYAFFaLryav: ', O, [1,4{}, set(, range(0)

T VEDRERZ IR THE B X OHAAABEEIE., FICHERORWR D FIcBEe LT 0 £/213 False %iR
L. B LT 1 £ True ZIBL ¥ 3, (EELRHS: 7—NHEHE or BLY and ZEIHHAETFOS 5
oj—o%igbij—o )

T 2o ORHREAY v FOX 5722 HHICDWVTIE, Python V7 7 LY A< =2 7L (customization) ZZH L TL X,
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4.2 J—)L;EH --- and, or, not

DI 7 =5z, BB AEWIEIR L 9

EE R AR
xory xXERS Z5TRINIy (1)
x and y = BMBES 2, £S5 TRINUT y (2)

not x z D78 5 True, Z 5 CTRIFIUL False (3)

HER:
(1) ZOEBEFIIEEHMINET, 2FEDE-FIBIMBDOL ZICDA, B 5PN ET,
(2) ZOHBFIXEHETMEINE T, DFDEFIBPED L ZI2DA, B 5B XN E T,

(3) not WFIET—NHET XD SEHREPEND T, not a == b IF not (a == b) LERIN, a ==
not b &i*ﬁylib—f\?—o

4.3 B

Python 1213 8 O LBIHAZH D £, HEBEEOBEIEMZRTHUTT (F—A#EHE X D &mWELIE
TY), WBRIXMEREIGHETEZ T XX x < y<=zldx <yand y <= z IFFHFEMTITD, 2Dy
B—ERTLIrFHMESAFEEA (EBEHILTH, x < y BMBERNUL 2 FFHEEh EEA),

DToRICHEHEREZ LD ET:

EE =

< X bh/phEwn

<= IVaN

> EIhREW

>= Pk

== FLw

1= FLLRV

is Fl—DA 7227 b TH3

is not [—DAT7I =7 FThHWV

B PEROBEEZRE, REZ2BOA 7Y =7 FAILIZEHICR2 22 3H D FH A, == HETIZHEIC
ERINTOVETH, W O2DF 7V 27 Ml (R 7 FRAA TV 27 b) Tld is EFEFIIRD 5,
< <= > BIU >= HEFIX. ThOOEKRIPHRTH 2HE Mo TERINET; L 2E ART VK
DWFNDPHPEZEHCTH 256, TOLDHEBETIE TypeError HIANEEHL F5,

B2 TADE—TRVA VAR YA, BEEMTHRNEINETH, ZOTITAD __eq._ O XAV v %
ERLTVIHEAIFREET,
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I ADA VARV AZ, FDIZTABAY v F __1t__ O, _le__O._gt__O.__ge__ O D536+
DRLBDEERLTVRVIED, AL ZFADHDA Y AR ZRMMOBDA T 27 b2 3EFMITEF
FA (I, HBHBEFOBHEOBE®KERDZ RO, __1t__ O & __eq__O I THITT),

is BXU is not HETORIBONEIHNREZIA X TEEFE A, Ty TUHEVHIRE 2 D04 TV
MCHBEHTE, IRLTHISNZEH L $EA,

in ¥ not in Y WO ETRICEBAEE R OHETHXSIZ 2 25D, iterable £721% __contains__()
FERELEMTYHR—-PIRTVET,

4.4 #fER int, float, complex

There are three distinct numeric types: integers, floating point numbers, and complexr numbers. In
addition, Booleans are a subtype of integers. Integers have unlimited precision. Floating point numbers
are usually implemented using double in C; information about the precision and internal representation of
floating point numbers for the machine on which your program is running is available in sys. float_info.
Complex numbers have a real and imaginary part, which are each a floating point number. To extract
these parts from a complex number z, use z.real and z.imag. (The standard library includes the
additional numeric types fractions.Fraction, for rationals, and decimal.Decimal, for floating-point

numbers with user-definable precision.)

Numbers are created by numeric literals or as the result of built-in functions and operators. Unadorned
integer literals (including hex, octal and binary numbers) yield integers. Numeric literals containing a
decimal point or an exponent sign yield floating point numbers. Appending 'j' or 'J' to a numeric
literal yields an imaginary number (a complex number with a zero real part) which you can add to an

integer or float to get a complex number with real and imaginary parts.

Python fully supports mixed arithmetic: when a binary arithmetic operator has operands of different
numeric types, the operand with the ”"narrower” type is widened to that of the other, where integer
is narrower than floating point, which is narrower than complex. A comparison between numbers of

different types behaves as though the exact values of those numbers were being compared.*?
aAYALF X ant() . float() . complex() T, FEDEIOEERTEF T,

BTO (HEHZFRL) HARAABEEILTOEFIIAMIEL TWE S (HEOELIEAIZOWTIE,
operator-summary ZZMR LT ZEW):

*2_ ok ! I DA A DGEBEKTT
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] R AR TEBFFaXDE
X +y z & y O
X -y Tty DE
X * y z &y OF
x/y T ¥y DE
x//y Tty OREEYID RIb0 (1)(2)
xhy x / y OFIR (2)
-x z OFF 5 KR
+x T ZD¥ %
abs (x) T OFEMEF IR EF & abs ()
int (x) . DEIANDZEH (3)(6) dnt()
float(x) © OTFE/INERIAN D ZE (4)(6) float()
complex(re, im) I re, BE im OEEL, im OBLEEIZE R, (6) complex ()
c.conjugate () BRI c OBEHRE
divmod(x, y) (x // y, x%hy) BIRBRT (2) diumod ()
pow(x, y) T Dy R (5) pow()
X k¥ y T Dy R (5)
T

(1) BEOBRE L SMIENE T, int BOART ¥ R L Tid, FRIE int B2 D 5, float BD
FRZ VP U TIE, fERIE float BT D 5, —RICHEROBMILT LS int HTEDHD FE
A, FERITE BT, MREEICADEBEROAMICHDLNETS: 1//21F 0. (-1)//21F -1
1//¢-2) & -1, ZLT (-1)//(-2) 130T,

(2) BRBOUCIIMER FEA. BEAEELREEIIIAD DI abs O TEEVNMUFANIER L TS W,

(3) float 5 int NOZEHI/PNIHEU T2 DIETE T, BOEHBITTEITOWTIIBRER math. floor ()
X math.ceil () ZZRLTIEI W,

(4) FEVNMIRBUE, SCFEH "nan” & Vinf” &, A 7Y a Y OEEEEEE T+ £ -7 e IR (Not
a Number (NaN)) ®1E, BOMERE LTI ET,

(5) Python i&, 702/ J AFFE MWMTEITHB L2, pow(0, 0) BXL 0 »x 0% 1 LEELFT,

(6) TSN 28MEY 77 /UWIET 0 25 9 F72135li7% Unicode (Nd B %7 1 RO — FAKRA

VN BEBAET,

See https://www.unicode.org/Public/14.0.0/ucd/extracted /DerivedNumericType.txt for a com-

plete list of code points with the Nd property.

2TD numbers.Real B (int | float) IZLLNOHED EAHE T
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BE BR

math. z % Integral (B CUIDETET

trunc (z)

round (z/[, z % nMCADE T, AWDFIIEHNDTT, n BEBEANUX 0 DT 741 FERD
n]) 9,

math. T LRORKD Integral (BE) ZRLET

floor(z)

math.ceil(z) 1z AEDER/ND Integral (BBE) #RLET

ZF OMOEUEFEEIX. math ° cmath B 2 — LB TELFEX W,

4.4.1 BHBRICEITZE Y FEAER
Py FMEMEEIZEBICOVWTOAEKREZES £5, vy FEMEEOREIZ. H7-0 W5 OMEOIEIE%
BEDFFEE Yy b THDZHDIIH L THE LD XS 2MEIZR D 23,

ZJHY Y MERAEBEOBRLIEMIE ST, BUEHERE XD & BRI D & ko Tk, HIHER -~ O
FENENT 3 M oD BIERUEHR (+ BL O -) LA TT,

TFoE£ TR, vy bEAEE 2B RN TWE T

EBE BER AR
x |y z¥yodbty hHf] HFEM (4)
x "y z¥yoby M BHuBEREM (4)
x &y z¥ydEy hH REE (4)
(1)
(1)

x<<n zDnbkyhETI}E
x>n zDOnty G 7F
~X z DL v kR

TERR:
(1) BfEDO > 7 MUEAIETH Y. ValueError BEHENET,
(2) n By bOET T M. pow(2, n) ITX3FH L FEHliTT,
(3) n Ev FOHT T M, pow(2, n) IZ& 3 Y10 THRE L %l

(4) HIORWHOMEIIAR D 1 DRFHNHFEL Yy bEMIMMA R GIHET 2y MR 1 + max(x.
bit_length(), y.bit_length()) »ZNbLlL) T oDFHHEEZITAIE. EREOHFEL v M 23H
DX IIEFRE LD LR LHERZG 2 DI TT,
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4.4.2 BEBICHITZEMDXY v F

BIANT numbers. Integral HREEI TR 2FHELET, 01T, BMORXY v FEWLOHEL 3

int.bit_length()

B2, fH5 e 0 BRVWT R TR I ADICHELRY Yy FOBERL 7!

>>> n = -37

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

>>> n.bit_length()
6

IEREICIE, x 2SE 0 225, x.bit_length() X 2%*(k-1) <= abs(x) < 2%xk %7z TM—DIEDEE
Bk TT, FMEIZ, abs(x) DT/ E S THBURBETNICAD 5Nb e 2, k = 1 + int(log(abs(x),
2)) T3 x D045, x.bit_length(O) 1 0 ZIRL EF,

REFEMTY:

def bit_length(self):
s = bin(self) # binary representation: bin(-37) --> '-0b100101'
s = s.1strip('-Ob') # remove leading zeros and minus sign
return len(s) # len('100101') --> 6

N—a ¥ 3.1 TEM.

int.bit_count ()

BROMIHED ZHERRIUCBIT S 1 OBERLET, Z4HUd population count & LTHEISHTW
ij‘o WIJ.

>>> n = 19

>>> bin(n)

'0b10011"

>>> n.bit_count ()

S

>>> (-n) .bit_count ()
3

REEHTS:

def bit_count(self):

return bin(self).count("1")

N— a3 ¥ 3.10 TEH.

int.to_bytes (length=1, byteorder="big’, *, signed=Fulse)
BRERT AL MIEZELETS,
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>>> (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' \xfE\xEE\xE£\xEff\xf£f\xf£\xff\xff\xfc\x00"

>>> x = 1000

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

BEUZ length NA PTREINET, 7740 MEE 1 TS, BEDNG R 5N7HDANA P TRERY
R, OverflowError BEHINFE T,

byteorder 518U, BEERTDIMEONE N, bA—X—%2PELE T, 77 4L MHIZ "big" T
$ o byteorder 23 "big" M6, I EAIDANA RN MEFIDORHNIRKE T, byteorder 23 "little"
e B DAL FHANAL MEFIORBICKE T,

signed 518UE. B RTDIZ 2 OB H S0 502 RELE T, signed 2% False T. HOER
MEZ NI/ b, OverflowError DR ENE T, signed DT 7 4 /)L MEIX False T,

FEOF 7 4V MEREEE 1 N FOF TV 27 MTHEYNIEIR T ZDIES e A TEET:

>>> (65) .to_bytes()
b'A’

Tl U. 774 F5I8T 255 IO RELBYEZLZBLLEVWTIEI WV, 25 TRITAIE
OverflowError BIAt 25 &R I L%,

REFEMTY:

def to_bytes(n, length=1, byteorder='big', signed=False):
if byteorder == 'little':
order = range(length)
elif byteorder == 'big':
order = reversed(range(length))
else:

raise ValueError("byteorder must be either 'little' or 'big'")

return bytes((n >> i*8) & Oxff for i in order)

N—a ¥ 3.2 THEM.
N—a v 3.11 TEH: length ¥ byteorder 5187 7 4L MEZBIML % L7,

classmethod int.from_bytes (bytes, byteorder="big’, *, signed=Fulse)

HZ o4 MIOBBERRZEL %7,

>>> int.from_bytes(b'\x00\x10', byteorder='big')
16
>>> int.from_bytes(b'\x00\x10', byteorder='little')
(RDR—=IZHi<)
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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

(RIDR=I D5 DR E)

signed 51E0E. BEERTDIZ 2 OWMBEFE 50502 ELFT,

R & EiliT 3

5188 bytes 1 bytes-like object 7>, F721% bytes 24T % iterable TRIFNIRD TR A,

byteorder 518U, BE 2R TDIMONLE N, P AKX —%RELET, 774/ MHEIZ "big" T
T byteorder 73 "big" o, W EMDANA MDANAL MEFIDORHINIKE T, byteorder 23 "little"
BB, BEMDNA PO MEFIORBRIIKE T, RRA M RATLARZIA T A TDNA, b —H—%
PR 212, sys.byteorder B NNA bA =K —DfEr LT TLZE W,

def from_bytes(bytes, byteorder='big', signed=False):

if byteorder == 'little':

little_ordered = list(bytes)
elif byteorder == 'big':

little_ordered = list(reversed(bytes))
else:

raise ValueError("byteorder must be either 'little' or 'big'")
n = sum(b << i*8 for i, b in enumerate(little_ordered))
if signed and little_ordered and (little_ordered[-1] & 0x80):

n -= 1 << 8xlen(little_ordered)

return n

N—a v 3.2 Tl

N—a v 3.11 TEHE: byteorder 518U T 7 /L MEZEML % L7,

int.as_integer_ratio()

and 1 as the denominator.

N—a v 3.8 Tl

Return a pair of integers whose ratio is exactly equal to the original integer and with a positive

denominator. The integer ratio of integers (whole numbers) is always the integer as the numerator

50
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4.4.3 ZENSICT T REMDRAY v R

TFEV N EANZ, numbers.Real HMREESI X ZEELTVET, FE/NERMEEL, LUIFoEMD
AV FEREBLET,
float.as_integer_ratio()
Return a pair of integers whose ratio is exactly equal to the original float and with a positive
denominator. Raises OverflowError on infinities and a ValueError on NaNs.

float.is_integer()

FEV NS, VAR ZADEROERIE S True . % 5 TRITNUE False ZIRL £

>>> (-2.0) .is_integer()
True
>>> (8.2).is_integer()

False

16 ERFLDOLFFIN, Fizid, 16 ERXLL O OEWEI K-+ T2 2D XY v FHHH £3, Python ®
FPE NEUS BN ER IR 2 R TIRRF S N2 O T, BN 10 ~NF7203 10 R H o 0%
WIERETONDREN DD £F, ZHUTH L, 16 ELRFL T, FE/NRBZ ERICKRBITEET, Zhi
TNy ZOL &R, HEENL AR (numerical work) IZEFTL £ 5,

float.hex()
FEVMNESE D 16 EXFHRBA LR L £3, AROFEVNSEICH L, ZORBITHIC 0x THFE
D p efRBIXET,

classmethod float.fromhex(s)

16 EXTFHIRIA s TRIND, FEVMNUSEBERT I 7AXY v R T, XFH s id. BiIRRIZKY
A FAR—ZAZEATVTHHVERA,

float. fromhex() &2 5 AXY v RTIH, float.hex() IFA VARV ARXY v RTHB I LIWTERLT
TEW,

16 #EXFHNRBFFU T OER e 2 b £9

[[sign] ['0x'] integer ['.' fraction] ['p' exponent]

sign IIMETIIRL  + & - DEB LN TT, integer ¥ fraction IF 16 EBDLFHIT, exponent I
10 ERETHFS b2 6N ET, KT - /MFREHENT, RIETSH 1 20D 16 EHCUF 2 BEFED L
JNEERICEDRERDH D 5, ZOHlRIF CI9 BifgDt 7> 3 6442 THESNTWT, Java 1.5
DT flbhTng g, KT, float.hez() DHINIE C R Java a— FHT, FEVNMIGEED 16 #ELE
ELTRICVDTL &9, 7. C D fa FRX X, Java D Double.toHexString TH F7/2 X N7 FFE
float. fromhexz () TRIFHFSh T,

7B, FERERIE 16 TR 10 EETEHE» A, RSN 2 0RFEEEZF T, BIRIE 16 EX
T4 0x3.a7pl10 IFIFE/INIUSEL (3 + 10./16 + 7./16%%2) * 2.0%x10 37/2bH 3740.0 KL 7
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>>> float.fromhex('0x3.a7pl10')
3740.0

W2 3740.0 \EM T 2L, RICHERTEL DL 16 #EXFIIRBAZEREL 7!

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

4.4.4 BERD/N\v a1t

Bx ¥ ylZNLUT, BPERZ-TWEELTH, x == y THIUILT hash(x) == hash(y) TH2 Z D
FEEINET X __hash__ O XYY FRFa XY FEBRLTIIEZIN), ZEOMHX » HEOIE
B (4nt . float . decimal.Decimal . fractions.Fraction &A% T) MOMED /=D, Python O
RN T 2Ny & 2 flidH 3 Bi— OBEIIBIEICE D VTV T, ZOBEIE TR ToOFEEICH LER SN
TWa 70, int & fractions.Fraction DIRTDA Y AX VAL, float & decimal.Decimal DI
TOARBA Y AZ 2 HUTHEREA TS, AENE, ZORBIIEBDORE P ITNL TP 2ike ¥
LWILCTHZ 5N FE T, {H P X, sys.hash_info D modulus JEMEY LT Python THIFITE %3,

CPython REDHM: HEMDIL TS EEIZX. 32 bit Clong DI > TIX P = 2%*x31 - 1, 64-bit C
long D> TIE P = 2%%61 - 1 T,

A HANE Z 5T

e x=m / n I EOHFEHET, n 2P THEIOUIN WA S, invmod(n, P) %2 n % P TH|» ZERD
(BIREREOEKRTD) #2522 b DL LT, hash(x) Z m * invmod(n, P) % P L EEL T,

e x =m / n PIEEDOHHKT, n 25 P THDEYINZ (B m ZEIDYINZW) o, nid P THo R
D OWEER-T., LOBMANTEHATEE¥ A, ZDHA. hash(x) ®EH sys.hash_info.inf ¥
ERLET,

e x =m / n DWEDOHEME S, hash(x) % -hash(-x) EEHELFT, ZORERDO Ny > ad -1 i
b, 2 BRI XTI,

o FPED{H sys.hash_info.inf . -sys.hash_info.inf &, [EQMRK, ADOWBERKDO Ny > 2 fi%
(ehzh) RFoifibnxd,

o BE (complez) L z I LT, EHLIEEH D v > 2{lid. hash(z.real) + sys.hash_info.imag
* hash(z.imag) O 2**sys.hash_info.width Z#E L T2 RILZFHRET LI ICIVlHAEDES
N, &oTIHUX range(-2**(sys.hash_info.width - 1), 2x*(sys.hash_info.width - 1))
WWINE D £3, B, RN -1 &b, 2 TEEHZONET,

FIROHANZ DD T T 272D, BIEE float . compler DNy ¥ aZitBH T 2HAAALD Ny > 2
& Efi7z Python 2 — FOFZZET 3!

import sys, math

def hash_fraction(m, n):
(RDR=D12HiEL )
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(RIDR=I D5 DR E)

"""Compute the hash of a rational number m / n.

Assumes m and n are integers, with n positive.

Equivalent to hash(fractions.Fraction(m, n)).

mwmn

P = sys.hash_info.modulus
# Remove common factors of P. (Unnecessary if m and n already coprime.)
whilem % P ==n % P == 0:

m,n=m//P,n//P

if n % P == 0:
hash_value = sys.hash_info.inf

else:
# Fermat's Little Theorem: pow(n, P-1, P) 4s 1, so
# pow(n, P-2, P) gives the inverse of m 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 z."""

if math.isnan(x):

return object.__hash__(x)
elif math.isinf(x):

return sys.hash_info.inf if x > O 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.imag)
# do a signed reduction modulo 2**sys.hash_info.width
M = 2x*(sys.hash_info.width - 1)
hash_value = (hash_value & (M - 1)) - (hash_value & M)
if hash_value == -1:
hash_value = -2

return hash_value
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4.5 1 7L —%2E

Python 132> 7+ TORKBUHEOBEEZ I K- LTVWET, ZOWRE 2 2DFIAD XY v REfoTH
LEINTVET; ZNODX Yy FEMHoTLI—WFERDI FATREZITAZ XIICTEET, RITFELL
WRD > =7 v 2%, BRI Y v F2H K- LTVET,

AVTFFATO 2 B ATITTIL OB R— FRRET 27D —0DA Yy FAERSATVWARITA
B2 D A

container.__iter__(Q)

iterator A 7Y 2 7 FRIBLET, A7V 27 VEIBRT AT —& B b aledR— M INE
BHVET, bLAVTIPERIBEHORKENMEZIR—-1bT24056, ZAENORELHED7=HD
ATVL—=REERTHEXYy FEZRZNREL THOHVWERA . (BROBAORENHEZHEET 2
A7 =27 FOBle LT, IREEFRREFESBRERRE YR — T2 RBENETFONET, ) ZOX
¥ v Rid Python/C API T®D Python * 7Y =7 b OBRIBGERD tp_iter A1y MIMIGL £5

ATVL=2AT7T 7 PAKRIEIUTD 2 0DXY y RZHR-FFTI20ENDHDET, ZTOAHDXY v NI 2
DEDET iterator protocol: (A 7L —&X7Fabal) R LET:

iterator.__iter__(Q)
iterator A7 7 FEEKEZIRLET, TOXYVy FiZarys7FreA4 7L —XDMA% for BLUY in
NTCHEZDEDICTE-DITRETT, ZDOXYV v Rk Python/C API IZ3\W\WT Python 7Y =7
AR TEERD tp_iter A0y MIHIGL 55

iterator.__next__Q)

iterator DRDT A TLEIBLET, dLENLUET A T3 UE StopTteration FHIAEEH L
F3, TDAY v K& Python/C API T® Python 4 7Y = 7 b OHIEERD tp_iternext X0 v
MRS L EF,

Python Tlk, W22 DATVL—XA TP b2ERL T, —RD> —7r VB Ky —o v RE,
AL, ZOMORHRRERICE > TRIEZ T R— P LTVET, FHEEEZE. 41 71— 70 b aroRED
ATFEETEDD THA,

ATVL—=RD __next__() XY v FW—H StopIteration ZiEH L7245, DIEDOMUIH L THHIMNZE
HUBTRITUIR D FRA, ZORHEIEDLRVWEEITER TWE rARINE T,

451 >xxL—48

Python’s generators provide a convenient way to implement the iterator protocol. If a container ob-
ject’s __iter__ () method is implemented as a generator, it will automatically return an iterator object
(technically, a generator object) supplying the __iter__() and __next__() methods. More information

about generators can be found in the documentation for the yield expression.
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4.6 >—/7 > X8 -~ 1ist, tuple, range

BRIy —r 203 3 oHD %3 YA, BTN, range #7922 b T, NAMFUVF—E  FF
2 FXFF| BT B X3 IANToNnzy—r v RANZ, kY a U ERENTIL 3,

4.6.1 @D —T Y RER

DToRICHZEFEIZ, FLAYDI2—XT)N, £ 32—V BEHDY—r YATHR-FEINTVE
T DRARLDY —F AN I NS DHEBEZERICEE T 30N/ BIC 2 X512, collections.abe.
Sequence ABC MRt TWE T,

UTRD7—=70T, =7y AFERZELIEMIMEVIHCE TS, AT, s & t ZACHDS -7 ¥ X,
ny is j kB o X s RSN HOSM R THEREDOA 7Y =7 T,

in B0 not in WHOBSEIHMLI IR L ML T, + (8) BXO * (BDIEL) OEIBRIGHIET
BHIEE L AL T,

L] HBR AR
x in s s DHZEHED ¢ LFLIFIUL True , £ 5 TRIFIUL False (1)

X not in s s DHBEERD ¢ £FLIFIUL False, Z 5 THRIFAUI True (1)
s+t st OfEA (6)(7)
s*n ¥ n*x sHEZ nHETOLHET 2)(7)
s

s[i] sD0DPLHAT i FEOES:R (3)
s[i:j] sDiMPH jETDATAR (3)(4)
s[i:j:k] SDiMS jET, kBORATA R (3)(5)
len(s) s DRE

min(s) s DRNDEHR

max (s) s DIRRKDERHR

s.index(x[, i, sHTzAPRICHETZA VT Y IR (A VTR iEPSAL YTy  (8)
1D 7 A j & TOHiH)

s.count (x) s T ¢ DSBS 2 [EE

FICHEDS —4 v 2B R—F LTVWET, B2, XL VR MEIRNT 2 EZELZLIRT 2 2 & T
EXEFTHEENE T, 2D, FLWVWEINEDIZE,. TRTOEENELL, -7 20HHE
SHFELLRITINIRD T A, (BRZFFMIZFEY 7 7 L Y AD comparisons ZZLTLZZ W, )

22— RINRY = VAT BB ELOCHEAAA T L —RIEA Ty 7 Ao THERIT 7 LALE
FTo ATy 7 RE RICBET 2 -7 VAPZEL LIz LTHRETT (F7388)7) AT ET, 47
L — &3 IndezError £7:1% StopIteration IR oTIGE (F7FA YTy 7 AN L h/hE LR
7258) KOAKTLET,

TSN T2t AR S WD T T
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&

(1) in BL Y not in HEIEZ, —MRICHMAASHEICOABDNETH, (str, bytes, bytearray D
X972) Fik7e s — 7 Y AT — 7 Y AR b X3
>>> l|gg|l in lleggsﬂ
True

(2) O RO n X 0 2 LTHONET (ZHUE s LALEDEDS -7 Y AERLET), ¥—F VR
s DEBIEF IV -—INHRVDTHEREL TSIV, aV—TRZ BRIWTI2BB IV b2 F
T, Z4UE Python IR TWhRWIT R I <2 X MERE T, fIZIEUTNOa—-F2EXET:
>>> lists = [[]] * 3 \
>>> lists
o, o, i1
>>> 1lists[0] .append(3)
>>> lists
[r31, 31, 311
TZT, ] YR b2EL 1 ROV R MROT, [[1] *+ 30 3 EHRIZO—DD%EY R}
(NDOZH) TT, lists DVWTHUDDELEZLHET I, ZO—DODV A MPEHEINET, Hl4D
VALPDYRMEEZITIEZTS LET:
>>> lists = [[] for i in range(3)]
>>> 1lists[0] .append(3)
>>> lists[1].append(5)
>>> lists[2].append(7)
>>> lists
(31, [51, [711]

ADFAAA FAQ = > bV fag-multidimensional-list I2H D 3,

(3) i 2% § PAEDKDOHZE., A VT v 7 RAFY =7 Y RAORMGD LA ¥ F v 7 21k ) 3
len(s) + i 713 len(s) + j b O IfHbNE T, 7L -0 13RED 0 THS I LITIEEL
TLREZE W,

(4) sDiHBFADRATARFL <=k < JERDEIBA VT IRk ZROERILREZI—FT v
AL LTERSINET, ¢ £7213F j 2 Llen(s) I D BREFWVIHE, len(s) ZVE T, i BEMWENS
7 None 72 o 72358, 0 BHVWE T, j EIEX N 2D None 7257255, len(s) ZfFVET, i A )
DEDHE RAT7A4RZZEDY =5 Y AR £F,

B) sDide jETCTRTY TR EDRAIAR] E A YTy 7 A x=1+nxk (L nldo <=
n < (j-i)/k ZiiTHEROBE) Z2HOERNPOREIS—Fr VAL LTERSINET, BV0V#Z 3
EAVT v 7 AR A, ik, i+2%k, i+3%k EFEE, JIGELIE ZATA MYy FLET (L jI3EA
FEA) kK DIEDOBTH 255G, ¢ £721F § 5 len(s) XD RZFIFHUT len(s) ZRODITHAHL %
T k DADKTHB5E. ¢ £7213 j B len(s) - 1 XD KREIFHIL len(s) - 1 b DI
LET. i $7213j AW EIE None ZIEET 2 L. "Hi” (25 6 D0iHIE kb OFFBITIKEF) OfEx
RODIHFHLES, BB EEERICTERVOTHERLTLZEW, ¥£7 k12 None ZfHET 5 &.
1 BMfEEEINZDD LTIRONE T,
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(6) 4 I 2= TNRI—F YADFEER, BIZHLWVWAI TV 27 b 2RLET, 24U, HEDEDIRL
Ty —r VARRRET 3 EZ TR X B — T Y ADEEZOEFHO XN Z e 2EBRL 5,
HATRE a2 X M RRRIZICT 212, RO D IZULTFOWTANMIZ L TL 72& 0

o str ATVl PEMETHITIE VR MEREELTRIRIC str. join() 25D, d0.StringI0
A VAR RACEEGRAATHRRL TR SHEEZIFL T ZE W

o bytes ATVl MEMET B 5. FRIC bytes. join() R t0.BytesI0 Zffi5 . bytearray
FTI 2 PTA VTV —RIMEETEET, bytearray 7Y =22 MII 2 —X T LT, h=E
DWWEND YT 2 M TV E T

o tuple ATV P EIEETHLL, RODIC list ZHFRL T ZE W
o ZOMOINZONWTIE, BIET 27 7 RAD FFa Xy F2HFRTLIZZIWL

(7) =7 > 2ENZIE, (range DX D) FHBR AR —=VIHSHEHDOS —r Y ADAETR—- T2
DBHH., ZNBHES =7 Y ADEERHEDIELZY K- FLEEA,

(8) index % 2% s FICADOHL OB VWL & ValueError ZEHM UL E T, BIMDOSIEK i & j ik, TTO
FENYR—FLTOVEIDITEDD FEA, BMOGIEZETDE. BBLE sli:j].index(x) %
FODEFEMTTHN, 7—X22a—LRr THELL. BENDZ2DERA T4 RADEATRRL =7
A DEMD» 5 DR A > 72 2 TY,

462 12— NG —7r 2B

A2 a—R TN —r Y ABRP—RICREL TWEHEEDS B, T a—XR IRy —r  2RBRSR—1+ L
TWiRWDIX, HHAAAD hash() 72T,

ZOHR=MIED, tuple f YVARVADEIBA I a—RTINRKRS =7 VR, dict DF—& LTHEZ,
set X frozenset £ VARV AIRIFTEET,

Ny YA RREEEDA I 2R TNRY—F Y REN Ny > albL &S T3 L, TypeError 72D
9,

463 Ta—F2TN G-V RE

UROT =7 NMCHBHEEIFNEEAL DI a— X TR =5 YATHR=- PERATVET, TRAXLDY —
TR IS OEBRTERICEET 20D BT 5 X 512, collections.abe. MutableSequence
ABC Rt htuvxd,

ZDT=TNT, s EIa—RXTINRY = YARUDA VARV A, LIIMEBDA T 7 TN TV =7 b, 2l
SWHE N HOEM M TEREDOA 7Y 27+ (FlZIE, bytearray W HMEDHIR 0 <= x <= 255 i
EIOBBOALZIINITIET) T,
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EBE fER p
iR
s[i] = x sDEF iz L ANERET
s[i:j] = t sDins jHEHETDRIAREZAL T 77N t DNFRICANE R
3
del s[i:j] sli:jl = [1 EALCTY
sli:j:kx] = t sli:j:k] OEZEZ t DEZEL ANWEZ T (1)
del s[i:j:k] VAR5 sli:j:k] OERZHIFRL 5
s.append (x) x Y= Y ADRRBRIZMZA%T (sllen(s):len(s)] = [x] &
FLC)
s.clear() sPORTOEZEZMOREET (del sl:]1 EFL) (5)
s.copy(Q) s DEVA—ZERL XS (s[:] L) (5)
s.extend(t) F¥74d s s%Z t ODNAETHRLET (IFL AL sllen(s):len(s)] =t &
+= t FTC)
s *= 1 s BZONEZ n FIFEDIR LS O THEH (6)
s.insert(i, x) sD i THEZONIA YTy 7R 2 ZFHALET, (sli:i] = [x]
EREL)
s.pop() ¥ 72 & s. s i HFHOHERZWMOHEL., FLWMOREXT (2)
pop (i)
s .remove (x) remove the first item from s where s[i] is equal to z (3)
s.reverse() sEA VTV —RACHIRIEE T (4)
TR

(1) ¢ must have the same length as the slice it is replacing.
(2) A7 arDOFH i IIMFET -1 DT, FHETIREBOERZV A ML OBREALTRLET,
(3) remove () & s 1T z IEODHRIFIUL ValueError ZiXH L 9,

(4) reverse() XV v Fid, RERS—F VY AZRKET 5 TORBDOHWDD, >—rREA4 VS
L— 2R EEFET, BWEAHE LTZOEHENMTHONE Z 22— IKO0E 272012, ZHEIK
L= Y ABRLER A

(5) clear() BX U copy) &, AFA Y TBERZY K- P LBV 2 —Z TR ayTF (dict ®
set BE) DAV R =Tz —Rr D—EHUEDLDIZEENTWVET, copy() & collections.abc.
MutableSequence ABC O—TIEH D ERAD, IFLALDI 2 =R TNRS—Fr Y RT 7ADHE
HLTngd,

NP3 3.3 TEM: clear() BLU copyO) XV v K,

(6) 16 n 3B TH 2D, __index__() ZEELLA TV 27 bTT, n OEIEO EITAKDEGE.
=T VREZVTLET, HEBEOV—TVEE Ts * n ZOWTHHALEZEED, =7V AD
TRFaP—ZNRVOTHERELTLEEIY:; a¥—TRAELLBERIWNITZ2ZBI YV FEX ET,
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4.6.4 R MR (list)

VAMEII 2a—RINRY—r Y AT, ~BNCFABOEEHOEE D 2N T 2 7-diclibh g d (B RE
POEENE T TV r—>a Y IZk-oTERERZGEENDHD 7).,

class list([itemble])

VR OBRITIE WL DD DHEDRDHD £7:

o AFENOMEEV, 2DV R P EERT: []

o AEMZEMH W, HEHZS Y~ TRXY%: [a]. [a, b, c]
o VATMNUWEFZMS: [x for x in iterable]

o MaYRA NI 7 XEMS: 1ist () F721% list(iterable)

a YR bZ7 7 &I, iterable DIEE R CHEETRHRUIED Y A N 2HE L £3, iterable X, ¥ —7 >
A, ATV—= b Y R= F2ar7F, FREATL—KRLT TP =7 MTT, iterable DPBEIZY R b
%5, iterable[:] rAkkICa—2EohTREINE T, HlZIEX. list('abc') & ['a', 'b',
'e'] &, list( (1, 2, 3) )& [1, 2, 3] ZELZFT, sl GR6nRFUE. ZOavR 5
ZRFFLNZEDY 2+ [1 BERL F T,

VA MERELTEE. M HHAALBEIE sorted) WA NWEH D T,

VAMIHBED BEIX Za—2T7ILD =7 YRAEEEZTRTEELET, VA MI, BT
AV oy FORHELET:

sort (*, key=None, reverse=False)

ZOXYy ik, HEHBD < HIBROAZHNTY XA+ 2L Y FL—RI12Y—FLET, HlALIm
XN ERA, WBHEN Y 2 TRRLESL, V— MNEEHESEKLET (2L TU R MEH
THNCEB I NZRETHRINEZTL : D),

sort() . F—7— FTLAEERN 2 D03 (F—7— FEMEEIK) 22U ET

key 3—518z t 2B 2HEE L. VA POZNZNOESRED S HEF -2 D H3 DI E T
(Bl 21X, key=str.lower), TNZNDIHEIINIET 2 F—3—EHitE I, ¥V — MUESKIE
ONET, 77 4L+ DfE None &, HlOF—(HZFHLET. VA FOEIELY —FENdIL
ZEKLET,

2.x JERD cmp BIEE key BABUCELS 272012, functools.cmp_to_key() T—T 4V T 4
BRATEET,

reverse \3EMBET T, True 23ty P INGE, VA MOEZRIMMAL OO KIELI-bDE L
THHOEZLNET,

DAYy RiZ, RERY—FVREY - T HLZOREBEOHNDLD, =7 VA% 4V
TV —RRXZEEEET, BIFHE LTZOHENMTONS It 22 —FIZKRIO0E 57012,
CHUEY =P LTy =T Y RERLERA (TLVWY A M Y AX Y ZARIRINCERT 2121
sorted() HffioTLZE W),
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sort() XAV v FIREELTWVWE ZeMFAINTVET, V— FME. HELWEZOHEMIERENZ
BFXhBRWIEPFIEEATVIUR, RELTVET, JHUIEBR RO Y — M 2f7k5 (HlzR
HETY— LT, 20 oiaGOFRTY —FT5%) DIKRILL X,

YV — b DRl &I F 2 — b Y 7K sortinghowto 2SR L TR W,

CPython REDFM: VA IRV —FENTVWAHE, FREEFEL LS L T2RADEER, H
BVIIHMERTX 2, VR MIREFRTY, Python @ C FEETIZ, ZhoDHEVTWAHE, VR
MIZEr LTHAEN, VARDSY - HREBFEZINTWSE I ZMHATEZ S ValueError %
EHLU T,

4.6.5 X 7I)LE (tuple)

RTINVEA I 2a—RTNIRY =7 VAT, ~RNICEBD T -2 DEED (#HAAAD enunerate () TIES
Nz 2-BTNRYE) 2N T 27D ET, FTNVEER, AMOT DA I 2 =KX TNRS—F
AMDEIRIGE (set A VARV AR dict 4 VARV ABETED ST 204RY) Kulibhi T,
class tuple( [itemble] )

2TV DRERIIZ VL DD HENDH D 3
o AFEMOBZAE N, ZZDOX TN ERT: ()
o =MV, HERDXTINVEKT: a, £ (a,)
o« HH%Z A Y~ TRXYl%: a, b, c ¥/ (a, b, )
o MHAAAD tuple() Z{HS: tuple() 7zl tuple(iterable)

AR T 7RI, dterable DIHE LR CHE TR UCIEO X SV 2L L 9, iterable &, > —F >
A ATV= 2 R= FT2aVT7F, FREFATL—ZA T 2T NTT, dterable BREIZZ TV
o, TOEFREINET, flZIE. tuple('abe') & ("a', 'b', 'c') %, tuple( [1, 2, 3] )
A, 2, 3) BRLET, 51805 RZ0NRTNE. ZOaYRA M7 REFHLVWEDX IV ) &
ERL £ 55

BB, RINVEELZOEA I THD, AFHENTED D FHA, AFIMIEATRETTH, ZDX TN
DA EOBER S 28T 5 DI ERRFRAISN T, PRI £(a, b, o) F=51KOMBIFS
HLTE2, £((a, b, c)) & 3-FTNrM—D515r 3 2BBDOFNIH LTI,

BTN HBO > —r Y RAFEEEZ TR TEELET,

BEDOT—RXDEENT, A VT Y7 RAZEoTT77ERAT S EDBAFNTL o TT 7L AL RIE S HHATE
1272 2dDITE, BRIV AT 27 XD b collections.namedtuple () DAWVTWS0H LALE
A,
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4.6.6 range

range BlE, DA I a—RTNRY—Fr R ERL, —RIC for L— T ICBVWTREED B DL — Fi1ff
bhE T,

class range(stop)

class range(start, stop[, step])

range 2 Y A b T 7 X DO5IEUIEE (FHAAAD int £721F __index__ () FHEX Y v REHEET 24
T2 N) TRINIRD £/ A. step 5IBPEBINIGEDT 7 4V MEZ 1 TT, start 518
WEBINZGEDT 7 L MEX 0 TT, step 28 0 DG, ValueError BiEHINE T,

step BIEDLA. range r DRI r[i] = start + stepxi TIRESINE T, ZIT. i >= 0h
2 r[i] < stop T3,

step BELDEE D, range r DNFIFN r[i] = start + stepxi THREINF T, 772U, #Hilk%k
fiZ i >= 0 22 r[i] > stop TT,

r[0] PMEOHIFEHZ X RWIEE, range A 7Y =227 MIZBIZZ D £F, range ZADA VT v 7 R
EHR—PLETH, INBERIEDA VT v 7RI DIREZINEZ Y =T Y RADREPHLDA VT v 7
AIEE L LTRRINE T,

range |3 sys.mazsize XD REWHIHEZ BLZ L TEETH, W OHDDHEEE (len () R Y) &
OverflowError XM T2 I ehdHD £7,

range D

>>> list(range(10))

[o, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> list(range(1, 11))

[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> list(range(0, 30, 5))

[0, 5, 10, 15, 20, 25]

>>> list(range(0, 10, 3))

[0, 3, 6, 9]

>>> list(range(0, -10, -1))

W, i, 2, =9, A, 5, B, <7, 2, &
>>> list(range(0))

J

>>> list(range(1l, 0))

1

>

range 13 HBD > —r VRAEEZ, MECERDELDATRTEELET (range A 7Y = 7 NI
RN R =D =T Y ADAHERE, BDIRL ATV TWED X =25 20 ) HE
WZEDET),

start

S start DfE (Z DFIEHEZ 5N TWRWEEZ 0)

stop

1% i
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step

18 step DE (ZDFIEDEZ HNTVWRVWEEIT 1)

range BAGAE D list R tuple IKE X B, range X 7Y =7 b3V A4 X RTHIPIT 0 H S THIC
—ED (NERR) BOXEY %25 2 TT (start. stop. step DIHDAZREL., RIFHBEIIGL THEA

DIHERERST range ZFIR T 5720 TY),

range & 7Y x 2 M collections.abc.Sequence ABC ZEEL, GEHHIE, BEA VT v 7 AMK, A
FAVYTDE D BERETREEL, BOA VT v 7 REYR—-bLET (=T REBY - list, tuple, range

2 ZR):

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

>>> r

range (0, 20, 2)
>>> 11 in r
False

>>> 10 in r
True

>>> r.index(10)
5

>>> r[5]

10

>>> r[:5]
range(0, 10, 2)
>>> r[-1]

18

= BIWN I1=12Xk 5% range A 72 =7 FOEMEDHER., Zhorkd—Fr R LTHELEST, OF
D, ZDOdDrange A 7Y =7 MIFAUCMEDOS —r Y A2RTRLF LW ARINET, (BB, Z20%
LWe X3 range ¥ 7Y =7 MBEL D start, stop BIU step BUEEZROZ B3 3, #Hlzd

range(0) == range(2, 1, 3) % range(0, 3, 2) == range(0, 4, 2), )

N—Yay 32 TEH: ¥—4r 2 ABC %%
FOREHIEER, TRTOTA T L2471 — T 2RbDIIC, EREHTITVE T,

AT ARALBEDA VT ZADYR—b, int X7 xS

N=Yay 33 TEHE: (F7V=27 FOR—MHIZESHTHET 2D DIC) range A 7Y =7 bEZh SN

EFRTHMEDY =T Y REDONWTHIT 2 L5180 == 1= ZERLE L.

JEBE start, stop B step DB,

BE:

e The linspace recipe shows how to implement a lazy version of range suitable for floating point

applications.
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A7 XA =T RB - str

Python D7 XA M7 =& str A7 =7 b, $xbb XFH) £ LTHbh 3, XFHE Unicode I —
FRAYPDA I a—=R TN =T VR T, XFEHNV T 7 MIEEA R FIEDRH D F5:

o« ZYINT A=t "ETI" A= b EBDRALIEHTEERT!
o« XINT x—b: " VTN T4—bEBDALCIENTEERT ",
o ZHSIAM " Z0DIYINTx—k M ZDDR TN F— ke

=HGI AT, BRITICP T 2 2 e R TEET, BENIT 6N ZZEETRTXFHNY T I MG ENR
i\j—o

HRO—ETH D ICZHDAZELTHNY 7 7 UE. —2OXFHN 7 I NVHRCERENE T, 0%
D\ ("spam " "eggs") == "spam eggs" Tj—o

FR-—PFPEINTVDE ZRT =TT VR R, FLALYDIRT =T =7 VY 2ADONHE 2T 5 ¢
("raw”) BEHEEEIR Y. XFEHNY T IO X E X ERIERITOWTOFEMIL strings 22U TLZE W0,

XFHINIMDA TS =27 MZ str AVA I IV REMI L THERTEE T,

“character” BIDMEFRNICHBE XN TV A DT TIFRVD T, XFHDAL VF vy 7 AIBEEZITOLEE 1 OXFE
FIZER L E T, DFED, ZBTROWIFS s 2L, s[0] == s[0:1] T3,

22— XTABRLTIME DY FEAD, 32— X TVRMF DO L LTI EMLT 2 DI str.
join() R i0.StringI0 BMHFEZE T,

N—Ya Y 3.3 TAH: Python 2 >V —Xr DEFHELEED 720, XFHNV 7 700 u HHEEEHRD THFA]
ENF L ZREXXFINV T I LTOEKRIIIEEL L, r BHEFLEET 2223 TETEA,

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

object D XFH RERUE T, object BEGZ ONKD o 75E, BXFHMRINET, ZhlSo
BE str() OEIEIE. encoding X errors WEZ BN ESIPITE > TRDESIZEDD £73,

If neither encoding nor errors is given, str(object) returns type(object).__str__(object),
which is the ”informal” or nicely printable string representation of object. For string objects, this
is the string itself. If object does not have a __str__() method, then st () falls back to returning
repr(object).

encoding b errors D72 b —HME X SNHE. object 1 bytes-like object (7= 21X bytes
X bytearray) THRL TUIIRD ¥ A, object B bytes (b LI bytearray) 73227 b TH B
5813, str(bytes, encoding, errors) & bytes.decode(encoding, errors) LEfliTT, %
5 TRWIGHEIL, bytes.decode() BMIENZHIIC buffer 772 =27 PO REICH S bytes A7 =
7 FPHBEIGFENE T, buffer A7V 227 MIZOWTEHLWERIZ. N1TFUS—T 2B . bytes,
bytearray, memoryview <2 bufferobjects ZZH L TL 72 & W,

encoding 5142 errors SIBIELIC bytes 7V 27 v str() WKET . BROXFIERE LIRS
1 DHOBAEREY LE T, (Python Da~<wYy K4 v F 7> ay -b dBHLTL LIV fl iR
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>>> str(b'Zoot!"')
||b|zoot! Ll

Str Z 7R FDAYV v RIZOWTHLLWR, TFAI—=T V8 — str 2 XFHIAY v R Ofi%
SRLTLEIV, 7r—~vv NENXFHNEB T 2120, f-strings ¥ AAZLDOXFEFIERL
DI ZIRLUTL I W, MAT, TFAMLUIEBH—E X Ofid S L TLFEE W,

4.7.1 XFHIAY v R

XFHNG HED > — 7 Y AFERETTMA, UTITERE XY v F2RELET,

XFINE, RO FINELMEZI R— P LET, ~HREREIDVPELARAXTA X TEET (str.
format (). EXBEXFINDE . BLY W AZLOXFFHIER L 2ZRLTIEIW), fAIE C S5
® printf BEROFXLITE SN T X D PROEPA L B2 S DT, IELLHS DD LELWTETH, #Z
BZEATIXIZNTWIELDIE BEETT (printf ERDXFHIEZL),

BHES 4 750D THFRRAMUBH—EXR fildk, 207 F X MCET2HRARLI—T 4 U T 1 (re BV 22—
M EXBIEHEBHIR— 12 BT 20 00D EY 2 —LEIAN-LTVET,

str.capitalize()

BRAIDX T2 KLFIT L, B 2/NFI L FHloa — 2K L 9,

N—=Tar 38 TEHE: BRUIOXFHRRLFTIRZLEZA ATy —RACEEBRAOND X5 EL
oo DFD HEFO LS BLFRITXRTOXFNRLFIZESNDE DT L BIAIDFET KT
WCENDB LD FT,

str.casefold()
NEHND casefold EN/zab—%IRL £3, casefold TN/ FEINF., KXF/NXFICHERZ V< v
FIHEZET,

casefold 1%, /N LTV ETH, XOEMITT, ZHUIFINDOKLFNLFDREN%E FTRT
WMHEZZEZERLTWE7DTT, flZiE, FAVED/NITE '8 & "ss" A LUTT, Zhik
BEZ/NSCFIR DT, Lower() & '8' Wi LERADN, casefold() dTh% "ss" LML ET,

The casefolding algorithm is described in section 3.13 of the Unicode Standard.
N—a v 3.3 Tl

str.center (width [, ﬁllchar] )

Return centered in a string of length width. Padding is done using the specified fillchar (default

is an ASCII space). The original string is returned if width is less than or equal to len(s).

s‘cr.count(sub[7 start[, end] ])

[start, end] DHFPZ, FRIFH sub WEBEETHINT 2 EBEZRL KT, 7> a V58 start B
FW end IZRAF A ARG L &5 RSN E 5,

If sub is empty, returns the number of empty strings between characters which is the length of the

string plus one
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str.encode (encoding="utf-8’, errors="strict”)

bytes IZTY A— RENLFHNZELE T,

encoding D7 7 4L MEE 'utf-8' TT; {HEAREREICOVWTIE EEI > O—T 1 27 2R L
TLZZNW,

errors 3 LY A—=F 4 YT L7 - EDXSICMOFLS »2HIEL L9, 'strict' (F7 4V
}) Tid UnicodeError BIAD RN ENE T, DI ITIEEFREREIX 'ignore', 'replace’,
'xmlcharrefreplace', 'backslashreplace' &, # L T codecs.register_error() THEERIN
72BHITT. FHLIE IS—NYRES 2BRLTLIIEX N,

N7 =Y ALOBEHED» S, errors DIEDOZY X, =>va—7 4 V77 —FHEBICHET 2.
Python FEE—F PEMIR-TWVE, LA TAY ZTEALR BMEOATHWRVWRDF v >
INFERA,

N—=Yay 3.1 TEH: F—U—F5|HDOIR-r2E8MEhE L

N—ar 3.9 TEE: errors 5IDEIZ Python BRE—RK £ SN 7E—F TFzvZ7Eh3
X5k xL7%

str.endswith(suﬁix[, start[, end] ])

XFHNDEE SNz suffic THD S5 True . £ 5 THRIFIUL False ZIRL ¥ 5, suffiz 3R>
I VEBOBEEED X 7L THBNERA, + 72 a D start BHIUE, ZDNED & HE R IRD
E5, AT ard end BHIR, ZOMETHEZILDET,

str.expandtabs (tabsize=8)

NFHINDOETDR TLFH 1 DU LEDAR—ATEBI N, XFHDav—%RKLET, AR—2X
DEUIIRAEDHT (column) (LB & tabsize WHEFL £, X THEIR tabsize XFHIFELET (7
73NV METH2 8 DA, X7MEIZ 0, 8, 16 REITRD $F), XFHIZEMT 270, 38
MESERIZE Y XN, XFHND 1 LFTORRLNE T, XENX TF (\t) THIUX., BN
BHERD R TMBEE KT 2ET, 1 DUEDRAR—ZADBFEROCFINTFEASINE T, (X TXFH
RFav—INFERA, ) XFEHBITXF (\n b LIE \r) DBAE, XFHar—3h, BHER 0
WUty bENFET, ZOMOXFIIEEINTICar—3h, BVER. ZOXFORROINS
(FRTE: &M, FALRY) KRR 1 F28mML £7,

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

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

str.find(sub[7 start[, end] ])

4.7.

NFEHNDRZ A A slstart:end] ITEHXFH| sub DEENDZIHE. FORNDA VT v 7 A%IRL
F5, A7 a Ul start BE end 3R T 4 ARG L FARRICHERENE T, sub BRODSLD -
25E -1 BIRLETD,

E*R fznd() XYV v P&, sub DNEZHID 720 ZIZOAEIRETT, sub DERDXFH|TH %
N in HETE - TLIFX N
TEIM =TV REB - str 65
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>>> 'Py' in 'Python'

True

str.format ( *args, **kwargs)

XFHNOERIFERITVE T, ZORXY v REMEHTXFINGEE OLFE, 72 {F TRYIS
NBET 4 =V FEEAET, ZRPROBEWRT 4 — L FIINMEBSIBDA > F v 7 RAF N N— i
F. F—U—FEHOARTEEAE T, RDHEIZ. TNPNOEIT 4 — RIS T 558D XF5]
ETERINXFHNOaA Y —T7,

>>> "The sum of 1 + 2 is

'The sum of 1 + 2 is 3'

" format (1+2)

HFRIEED A 7> a 2o Tik, ERFEEXTHNERET 2 EREEXFINDOGE 2B ML TR

ISR

AEMR: BUE (int, float, complex, decimal.Decimal & ¥ 727 7 R) % n OBEERBM (f:
'{:n}'.format(1234)) T7#+—~<v b F 5 ¥ X, LC_CTYPE B4 —/L'¥ LC_NUMERIC 1% — /L (D
—HEREWAD 1 A4 FEDRWIE ASCII XFTH 3 LFRFICRRZETH 325G, OB
localeconv() @ decimal_point ¥ thousands_sep 7 4 —/\ K EFH A2 72D —KAYIZ LC_CTYPE
1 —/UIZ LC_NUMERIC DR 7 — U HZREL £, ZO—RHZRZEHEIMO AL v FOBEICHE

LEd,

N—=Ta v 37 TEE: ldz n OBERIA T r—~<v T 2L &, ZOBEIZ—FHAYIZ LC_CTYPE
04 —/WIZ LC_NUMERIC D u ¥ —VEEHET 25505 D £55

str.format_map(mapping)

str.format (**mapping) Yl TW¥ §25, mapping I dict ITab—&N 3., EEMHONET, Z
A 21X mapping 23 dict DY 77 5 R TH % & ZIERMTT:

>>> class Default(dict):

def __missing__(self, key):

return key

>>> ! was born in

'Guido was born in country'

' . format_map(Default (name='Guido'))

N—a v 3.2 Tl

str.index(sub[7 start[, end] )

find() LFEBETTH, MAXFINDBROD SR, o728 F ValueError ZEHL ET,

str.isalnum()

XFHHF DL TOXFENERFT, 2 1 XFUEDHZRS True &, Z 5 THRITNZ False ®iR

66
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str.

str.

str.

str.

str

LET, XF c BUTOWTIDD True ZiRBIXHEHFTI: c.isalpha() | c.isdecimal() .

c.isdigit() . c.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.

isascii()
NFHNWETH B h, XFHDETOXTFH ASCIL TH 25512 True . FNLNDEEIZ False
FIRLET, ASCII XFDa— FxRA ¥ bME U4+0000-U+007F oHFifHIcH H £3,

N—a ¥ 3.7 TEM.

isdecimal()

XFHNH DR TOXFHRHERT T, D 1 XFUEDH 2720 True &, Z 5 TRIFNUL False ZiK
LET, TH#ERF LI TERZELDIMMONEXFDZ 2T, ¥t 21X U+0660 (ARABIC-INDIC
DIGIT ZERO) R b &AE T, IERICIE. Unicode D—MA 7Y "Nd” KEHEN B XERIL
S
isdigit()

XFHHDETOXFIEFT, 2 1 XFULEH B0 True . Z 5 TRIFNUL False ZIRL F
T, TITOTFLIE. THEETFICMA T, B 2T L5 RRRIMEZRE L T 2T E A
£, %72 10 2HEHBE LEREARTERVWAID—Y 2T 4 —BFD LS RIKROXTHEAE T, IE
RS, HFELE. 7ao%7 4 {E Numeric_ Type=Digit %721& Numeric_Type=Decimal %>
?‘—(\‘\3—0

.isidentifier()

XFHND, identifiers HiD FFEERICB T 2 AR ZFA T THAUX True ZIRL £7,
Call keyword. iskeyword () to test whether string s is a reserved identifier, such as def and class.

il

>>> from keyword import iskeyword

>>> 'hello'.isidentifier(), iskeyword('hello')
(True, False)
>>> 'def'.isidentifier(), iskeyword('def')

(True, True)

str.islower()

XFHNFRDINLFDRAND D % XF RTHNLFET, PORKNLFORINDD 3 XFH 1 LT
EH 275 True . Z5 THRIFHNUE False ZIRL F 3,

R FORBNDH B XF LI, —H T2V FaF 4 H "Lu” (Letter, uppercase (K3XF)). "L1” (Letter, lowercase (/)

4.7.

), "Lt” (Letter, titlecase (JESEMATF)) OWITNNTHLEZHDTE
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str.isnumeric()

XFHNFHDETOXFERRERTXFT, 2 1 XFULEDHZ7R S True 2. Z 5 TRIFTNL False
BIRLET, MERTLFIE, #F L. Unicode DEIET 0 T 4 2HOLTOXFErEAE T, /2
¢ 21X U+2155 (VULGAR FRACTION ONE FIFTH), ERiCid. BEeRITLFIE. a7 4
i Numeric_ Type=Digit. Numeric_Type=Decimal % 72! Numeric_Type=Numeric 22> D
T3,

str.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”

r ”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.)

str.isspace()

WFHIWEAL T T 67 0, 2o 1 XFUUEH 2551213 True ZIBL. £ 5 TRWIEEX False
PIRLET,

Unicode XF 7 —&XX—2 (unicodedata ZZM) T—fkH 73V Zs ("Seperator, space”) TH 3
M W2 ZAH WS, B S DWVWITIHTH LA, ZONFIE ZEAXF (whitespace) T,

str.istitle()

XFHNMWERA "L —AXFHTH D, 2o 1 XFUULED 25E. FlIZAEKIFIIKNLFORF DR
WX FDRICDAFEE ., NLFIRIKRNLFDRFN DB 2 LFDHEAICDAHEHELGEITE True ZIRL %
T, ZITHRWVWEGEIX False IRLE T,

str.isupper()

XFEHNRD KRN EDRXEFD H B FP 67 % 2 THRKXET. DOKRNINEDRXFNDH 3 XFEH 1 X
T ED 75 True %, %5 TRIFIUL False BIRL F T,

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()

False

>>> 'balNana'.isupper ()
False

>>> ' ' isupper()
False

str.join(iterable)
iterable FOXFHNERGE LIz XXFHNRIR L E T, iterable 1T bytes A 7Y =7 D & 5 RIECFFH| D
EDFIET 2725, TypeError BRI ENF T, EREHMOL AL —XE, ZOXY vy FEREHT I
FHITT,

str.ljust (width[, ﬁllchar] )

K& width DA LI FHNZBELE T, T4 /70‘;?5%%7}11 fillchar (77 # v b Tld ASCII
N = I ) Ji‘

68 % 4 HHAHE
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str.lower()

ETORNMNLFOXFND B 23050 O 4 pUheFIc B s iz, XFF0a—2RL 7,

The lowercasing algorithm used is described in section 3.13 of the Unicode Standard.

str.lstrip( [chars])

NFFNDRFEOXFERELa—2RLE T, 518 chars BREZINIZXTFOERERRET I
FHNTT, chars DEME X272 None DGE, ZBAXFENREINT T, chars XXFHNIEHEFETIX
L, ZOHERREEFN I LFOMASOEETHIIEWRSNE T

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

'example.com'

XFOEEGETTIERL, BELLXTFINZDS D 2EHEEF L UTHIBRT 52 XY v FIZOWTIE,
str.removeprefiz() ZBMIL T E W, EHH:

>>> 'Arthur: three!'.lstrip('Arthur: ')
'ee!!
>>> 'Arthur: three!'.removeprefix('Arthur: ')

'three!'

static str.maketrans(a:[, y[, z] ])

ZOFHIRA Y y RiX str.translate() WCHEZBZEMHWT— IV EBRLET,

58z 1 9720522556, 240U Unicode R (BH) F721330F (KX 1 OXXF4) %, Unicode
PR (EEERED) SCFEH. %7213 None IO 2 FETRIIIUIARD ¥ A, DL E, XFTH
ELF—3FBicEishsd,

8z 2 SIEET2HE. ZALRFACRIDXFIITH 20E 13 H D, FROHETIE, x DERE
NOXTH y DRICHMEDOL TG oNET. & 3 5IEHEET 256, XFI2iEET 58
EHH Y, ZHUTEFNDFH None I S E T,

str.partition(sep)

XFH R sep DBRAIOHBMEBETXYID, 3 BEOX AR LET, X FLONFIZ. XKUIHORTD
oy, BRI g EDd D, FLTRYY 0BA0EHSTT, b LRI ZITHIE. & Fiidco
NFEHNZFDDH DL FDBAIZZODLESLFEHBAD F9,

str.removeprefix (prefiz, /)

XFHIH prefic THE 5355, string[len(prefix):] ZRL T, ZRLINDEE. TTOXLTFHID
a¥—%IRLET:

>>> 'TestHook'.removeprefix('Test')
'Hook'
>>> 'BaseTestCase'.removeprefix('Test')

'BaseTestCase'

N—= a ¥ 3.9 TiEl

4.7.
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str.removesuffix(suffiz, /)

str

str.

str

str.

str.

str.

FHND suffiv THD BIGA, string[:-len(suffix)] ZRL T, ZhUNOHE, TTOXFES
DAL—ZRLET:

>>> 'MiscTests'.removesuffix('Tests')
'Misc'
>>> 'TmpDirMixin'.removesuffix('Tests')

'TmpDirMixin'

N—Ya ¥ 3.9 TEM.

.replace (old, new[, count])

Return a copy of the string with all occurrences of substring old replaced by new. If the optional

argument count is given, only the first count occurrences are replaced.

rfind(sub[7 start[, end] ])

WEHNHDOMEIE s[start:end] 12 sub BDEENIZIHE. ZFORKDA VT v 7 RARRLES, &7
a5l start BEUY end 3R T A4 ARG FRRICERINE T, sub BROD SR o756 -
PIRLET,

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

rfind () LRBRTT D, sub BEROD SR> 75BE ValueError ZiEH L ET,

rjust (width|, fillchar])

width DREZ2HOEHFE LENFINZIELET, T 14 72U fillchar THRES N (77 +
VTl ASCIHL AR—R) MMEDLNE T, width 7’ len(s) UFDOHAE. TLOLFHIMRINE T,

rpartition(sep)
X% sep DRBEDOHBMETXYID, 3 BEROX TV EZRLET, XTVOARE. XETD DORITD
oy, KUY XFEFNZDD D, ZLTRYID DH%RADEF TS, b LRUINRITFIUE, X zid=>o
DZELFHNE Z DBRAIWTEDOLTHNZED S DHBAD £75,

rsplit(sep=None, maxsplit=-1)

sep EXYIDXFE Lz, XFHHOHEDY R F5IRL 3, maxsplit B35 2 507256, XFF D
fRim 2 5BK mazsplit EDEEZITVWE T, sep BEEZINTVRWL, H B WX None D& %\ 2TD
TEAXFRRYID XFe DT, ALOREIL TV 2 ZRFIE, rsplit O FRIEEFEL L ABR
% split() LRBRICIRZ BN E T,

str.rstrip([chars])
XFHNDOREHDTZRELza -2 B L E T, 518 chars I3FRE I N2 XFRAEZIEE T 2 XTF
TS, chars AW SN %% None DA, ZHXTHIREAINE T, chars XTHIFHEZREFETIIZ L,
ZREENIXFOMAEDERTHIIEWMSNET:
>>> ' spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ'
70 £ 4 5 HHAHE
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XFOEALETTERL, BELELFINZDO S DZHEREF L LTHIFRT 2 XY v RiZoWnWTiE
str.removesuffiz() ZBMLTIZE W, MM

>>> 'Monty Python'.rstrip(' Python')

IMI

>>> 'Monty Python'.removesuffix(' Python')
'Monty'

str.split (sep=None, mazsplit=-1)

XFHN%E sep 2TV I XXFHN e LTRYI 5 2HEEDO VY R M 2R L EF . mazsplit 2352 5 T0i
. KT mazsplit FIDEISNET (DF D, VR MIKA maxsplit+l ERIZRD £79), mazsplit
MHEZoNzwh -1 26, JEIOEBICHIRED D $8A (AIRERLZTTEISNET),

If sep is given, consecutive delimiters are not grouped together and are deemed to delimit empty
strings (for example, '1,,2'.split(',"') returns ['1', '', '2']). The sep argument may
consist of multiple characters (for example, '1<>2<>3".split('<>') returns ['1', '2', '3']).

Splitting an empty string with a specified separator returns [''].

Bl 213

>>> '1,2,3'.split(',")
[Ill, I2l’ |3|]

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

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

[Ill, |21, ||, |3|, ll]

sep DHEE SN TWRWA None DIFE, R 7E 71TV X LAPEAENE T, #Eiid 2 22HAXT
BOEDDTY IRARESNET, Fl. XFINDLBEPREBIZEADL D > T, MRORMIPRKE
WEXFHFEENETEA, Lo T, BEXFHNREALZITDOXFH|% None 7V IXTHEIFT 2L []
MPREINET,

I Z 4

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

[r1v, 2", '3']

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

>>> ! 1 2 3 '.split ()
[t1+, '2+, '3']

str.splitlines (keepends=Fulse)

XN R BATER D CTHR L, BT 56R2 VR MERLET, keepends ICED G X 5K VRD, RE N
YR MEITEEENE R A,

DAYy FIZLROTHEA T L 3, Rz, UTOBERIE universal newlines D A —8—+t v
T,

4.7.
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FIR 7ER
\n T
\r 187
\r\n AT + 1’7

\v or \xOb FEHEEXS
\f or \xOc WR—Y

\xlc 7 7 A VXY h

\x1d IN—TRXY)h

\xle La—FRXEH

\x85 gq7 (C1 il a— F)
\u2028 T Y

\u2029 BVEX YD

N—= gy 3.2 TEH: \v & \f MTEFDOV A MEBMENEL,

Bl 213

>>> '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']

split() ¥idE-T, TV IXXFS sep BEZABNILE ZDXY v FIRZEFINCZEY X + %
BL, BROYATIEHRIATZEML E A

>>> """ gplitlines()
(]
>>> "One line\n".splitlines()

['One line']

D71z split("\n') ELLFD LIk D £

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

['Two lines', '']

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

XFHNDTEE S NIz prefiv TUHE 270 True %, %5 TRIFIUL False ZiIRL £5, prefiz IXRD
FWEROBEIREDO X 7L THWER A, 7Y a D start BHIUR. T DONED S HIE R iHD
F5, AT avD end BHIUF, ZOMBETHEZIEDFET,

str.strip( [chars])

XFHNDREB LUOREBHTERELZa—%KR L5, 518 chars I IREINZXFEEERIET
T RBNFHNITT, chars BEMINS D None DIFE., ZEANFENREZINE T, chars XTI EEHE
3 AN N 3 .

(NN

st e =

72 % 4 HHAHE
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>>> ! spacious '.strip()
'spacious’
>>> 'www.example.com'.strip('cmowz.')

'example’

XFHNOERDIMIDIETHS KRB S, 518 chars EPIZEWMSNE T, XFIHN DN S chars
DX FHEEEGENIRVCFAITET 2 2T XFEPHIBRS T T, IO REISH LT ARO#HIE
PITbNET, PIZIEX RDOES D T

>>> comment_string = '#....... Section 3.2.1 Issue #32 ....... !
>>> comment_string.strip('.#! ')
'Section 3.2.1 Issue #32'

str.swapcase()

KILFEDVINLFAT, INCFDRFIERE N, XFHDav—2iR L £7, 4B, s.swapcase() .
swapcase() == s BETH S LIIRD VA,

str.title()

XFH e, BEBEZ L ITKRFLSIRED . BRDOXFED S b RKINCFORFDBH % b DIFETINIFIZ
T3, B MF—RIZLTGRLETS,

Bz

'Hello World'

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

ZO7NIY ZLE, BEELEXFOEED WS, SiEI S LBEMAREEOEREHVE T,
CDEFRIIZZ L DIRWTIES TLBREL T, EHESCHERO 7 RA br 7 4 BHGEDERICK -
TLEWV, HADOFEREEOLNLWVIEELD D T

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

string. capwords () BIEIIHEEEZ A R—ATOALET 57-:0. ZOMEIEIHD FEA,

FE, EREFRZFS S LTy RRA MO 7 4 I TEE S

>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+(' [A-Za-z]+)7",
lambda mo: mo.group(0).capitalize(),

s)

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

"They're Bill's Friends."

str.translate (table)

BZOoNTERT — T NVICEDSNTFIN LT 28X T~y B 7L, vy BV 7RO THID
: o_ \}i‘ < » . —_ P==3 AN

PN » \\\J‘_

4.7. THFAM =T RB - str 73




The Python Library Reference, V) —X 3.11.14

FNTHIZREDDD EF, —MANTIE. mapping E£721F sequence TF . Unicode JFE (BBE) TA ~
T I ABETBHEE. BT —TNDA T 27 MEROVTNBITI Z A TEE T, Unicode J¥
BEZIXFIN R L TF 2 1 XFYULDHDOFIZYy ¥y 7352, None ZiRL TEDEHD
XFHN D BHIEE LT FRHAIBRT 52 Z &, B4 LookupError ZEH L TN F2ZDNFHAIIY v E
YIUTBRT L,

XFEPONLFNDEBZDZERD~Y vy ¥ I oZffi~y TRIENT 279012, str.maketrans () 23H
AET,

XFDI v ¥V I 2iFAICEbETED FRICEET 2 5EICDOWTIE, codecs EYV 2 —LHZRL
TLEEW,

str.upper ()

LTORNLFORAND B % XFP 07 4 PWRXFUICEHBL SN, XFHOav—%2RLET, kB
s.upper () .isupper ) 1. s RN FOXRFNDD 2 XF 2 B ER» 27D, FERDOLFD Unicode
A7V "Lu” TldA L Bl ZIE "Lt” (Letter, titlecase) 2 ¥ TH o725, False I8 D X F 3,

The uppercasing algorithm used is described in section 3.13 of the Unicode Standard.

str.zfill Cwidth)

B2 width 12723 k5 ASCIL '0' TEHED LEXFHOav—%iRK L F3, SEEITTEHEEE
("+1/1=n) oA, 0 BB ORITIRR S B ICHASRE T, width 73 len(s) UTFDHETT
DIFHNER L E T,

Bl Z 1%

>>> "42" . z£fil11(5)
'00042'
>>> "-42" z£fil11(5)
'-0042"'

4.7.2 printf FEROXFHIERL

AR ZITHRHINATVE 74—y MEMEZIE, (ZTNAPHELELLERT20ICKBT 2722D)
I H2ZLOMBEEGIERI T, RABRKMBEBTRLES, HLW 7+ =<y MEAXFHI T 71 %
str.format () 4 Y R —7 2 — AR T T L—bXFH 2. Zho oM@z 2813125 TL & 5,
CNHOREBFRICE. TRHEIC, FPL—FF 70, flBE. FRX, IBEEL Vo ZFRH D 5,

String objects have one unique built-in operation: the % operator (modulo). This is also known as
the string formatting or interpolation operator. Given format % values (where format is a string), %
conversion specifications in format are replaced with zero or more elements of values. The effect is similar

to using the sprintf () in the C language.

format DSE—DFIEUDPER LRWVEE, values 1ZX TV TROVE—DA TV 27 b THLEVEHA,

74 % 4 HHAHE
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ZRLON DTG values 137 + —< v M XA THE S NLITHE L IEREICFR CDERD? 5725 X TN h,
H—D<y 7472 =27 P TRINIZRD $EA,

—ODEPIEETIE 2 $RBZNU O FEES, ZOMRERIU T2 572D £330, RULNECHEL
ZFHUTTED FRA:

1.

2.

6.

7.

RETF DM ERTXFE '
Ry TFR— (AT av), FFEHNTH 7 FHH 578D 3 (Fl21F (somename))
757 (XA Ty ay), —HOEHROMRICHELFT,

BINDT7 4 =)V RIE (AT ay), '*' (FTRAXVRY) RIEELIHE. FEBEOXFHINED values &
TNVDRDBEHZED LI AN ENE T, X T NVIIRNT 4 =V RIES T T a > OFREEIEE DRI
L7znWA T2 7 BB L5 ITLET,

W (A 7> a>), ' (Fyb) Y ZORICHBETSZONET, ' (FRXYRZ) BEEL
F35E. W OHTEUR values & TNV DRDELZ D HHAHSNET, & TSI E DRIC L
LWMED S 3 X 51 LET,

FERERT (A7 av),

ZEB,

% HETFOHMOT BDTEDGE (223 20Md~ vy THDOGE), XFHFD 7 +—< v Micld, &EEI
FAZINTWBF—Z2HIFIMTHV, XF "% OEBIZCBEISCLEIOREGERATVARITNE D EE
Ao v 7F =37 +—<vy MELIEWEEZS Yy 75 BOHEL T3, HlXiE:

>>> print (' has quote types.' %

{'language': "Python", "number": 2})

Python has 002 quote types.

ZOBE, K HEETE T A=<y MZEDTEVIT A (+ IEETIIEBMN T ENEAS A XDV 2 kAL
370 5 TF),

2T 7 7T A MIRLES:

Flag =Bk

#' HOZHUZ (RTERINTWS) " HloER” 2HEVE T,

0 BERNCH LT RIZ kBT 4 I RITVWE S,

- BN TEREFRICLET (10" LERICEZXGE. 0 R EEELET),

0 (AR=R) FEMNZDEMTIEDBOGA. Bl —DAR-IAZZITET (£ 5 TROVEEIZZEFE
D enbET).

'+ BB R CFE (" G ) BT ET CAR—RY IS5 EEEXLETY)

BEEZETF (b, 1, £ L) 25 2B TEE T, Python TIEBERW-DEHEINET, - DFD.
Bl Z1E %1d 1 %d EEHTT,

27 TAR D EHA,
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2R LIMOR LR35

£ EK x
%

d' S 10 ERE,
it fPEfhE 10 EEE,

o' FFEfIE 8 R, (1)
u' [HXo# - 'q' ¥FEULTT, (6)
x' fFEATE 16 #E (NF). (2)
X' TFEAHE 16 R (KSF). (2)
e' Floating point exponential format (lowercase). (3)
E' Floating point exponential format (uppercase). (3)
£' Floating point decimal format. (3)
F' Floating point decimal format. (3)
g' Floating point format. Uses lowercase exponential format if exponent is less than -4 or  (4)

not less than precision, decimal format otherwise.
G' Floating point format. Uses uppercase exponential format if exponent is less than -4 or  (4)

not less than precision, decimal format otherwise.

o' NEFXF (R E D SR SR B ET),

' XFF| (Python #7222 v % repr() TE#HLET ), (5)
s' XFF| (Python A 7Yz 2 +% str() TEHLET), (5)
a' X5 (Python 7Y =2 b% ascii() TEHLET), (5)

B BIBEERETS. BEh XTI TIEIXT "% ZkhDET5,

HER:

(1) Aoz taE GRiE: 27 527 # 26H) 55 8 e RIHEEE (100') MRAOTDHIIC
AIhE T,

(2) o efaE GUE: #7727 # 2EH) 35 16 EHERILERE ox' 7203 'ox' (AT
57—y PXFD 'x' H X KIKEFELET) BRAOETFORNIRASNE T,

(3) COBRICLIME. ZIERIEHIOMUEDE T, ZHUIZ OB ICHFEDSEI 2 WA b
T,

TEEREI NN DORDONTZRE L, Z2DT 7 41 M 6 TT,

(4) 2o L5 E, SR ICIIEINMEIE T OER L 358 > TRED 0 I3HD R %
A

TRERMEZ I NR ORTRO AN ZREL, ZDT 74V ME 6 T,
(5) KEEM N 26, A N XFIYIDED s ET,

(6) PEP 237 2B L T & W,

76

%45 HHAHE
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Python 3XFFNIZHIRIN A R S ERDID 2 DT, %s ZHITHBWT '\0' 2XXFHORIIHEE LD IZL £

Ao

N—ar 3.1 TEHE: HhHED 1e50 2 A 2BUED %t 243 g ZHRICEZMZ oNixiZh T L7,

4.8

NAF)—r X8 - bytes, bytearray, memoryview

NAFVF—=RZPET 27200 a3 7HAABHZ bytes BEUY bytearray TIo, THHIE. BlDNA F
VAT 22 POAEVIRAE—Z2/ERT 2 L7 2R T 570D Ny 7y 7utal 2T %
memoryview THR—FZNTVWET,

array €Y 2 —UiE, 32 ¥y NS IEEETH (SREEEEV/NURED & 5 AT — 2B, WA
ﬁ%“}j—l—}g‘—‘ ]\ L‘(L\ij_o

481 N1 bATDxU b

bytes 13 NNA FDARERS =7 VA TT, ZLOAI Y —=R7a baLHBASCII 7F R bxva—74 >0
ER—ZZLTWBDT, bytes A 7Y =2 M& ASCII HItDF — R IR L TOAEET 280D XY v
RERBELTHWT, XFIF TV 27 P efioZ L DR THEWTT,

class bytes([source[, encodz’ng[, errors] ] ])

F7. bytes V7 IVOMUILFHNI T IALIZERTT,. b 2WH TPV 7 4 v 7 AT ET
o YU NZ 4—1b: b'still allows embedded "double" quotes'
o XT7)N2U %—b:b"still allows embedded 'single' quotes".
e 3EEZ 4+ —P: b'''3 single quotes''', b"""3 double quotes"""

bytes U7 7V T (Y—Ra— ROz rya—7 4 Y ZICBFER ) ASCIL XFDAMRFA]ENTVE
T, 127 KD KEWHE bytes V7 I MR T 2 HEZEUIR TR Fr — 7> — 7 Y 22 ELRDEND
DET,

XFHNV T IV ERUEL, bytes YT 90 Tdr TV 74 v 7 RARHWTIRT =7 > —7 ¥ ZADILH
PENCT BN TEET, bytes YT INLDEABIERRP Y R—FINTVWERIRF =T —Fr >
A2 DWTHE strings IR LTLZE W,

bytes U7 7L ¥ repr 171X ASCHT 7% X b R—IZ L7z DTTA, bytes 7V =7 M, %
i3 0 <= x < 256 OHIPNICINE 2 & 5 LB (ZOHIRICER L XS5 235 Y ValueError D354
LET) OARERY =7 VAL LTUHRDZEVE T, ZLDNAFV T+ =<y FHASCII 7F X + %
TR LEHRZF > T D607 F A MEET ATV ZLLZ > THRIES N2 D DD, [EEDAN
AFVTF=ZP—RICTFA MRS TVEIDIF TRV ZHHATE2DICZD X ICHREFENE
L7z (fMIdEFEZFTICT XA MMEZ LTV X% ASCH IEEHBRANL FVF =7 3 —< v MIXfL
TITOET—REWIRT 22D ET),

VTIPS, EODPDITIEET bytes 7027 b fEd Z e A TEET:

4.8.
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o FEEENLRED, 0 THY LN/ bytes 77 =2 b: bytes(10)

o D iterable 7 5: bytes(range (20))

o MFEONAFVTF—=Eho Ny 77 balTat—3%: bytes(obj)
bytes BNV M4 YEIBBH S T2 E W,

16 T 2 HTOBUZIEMEIS 1 N4 MCHY T 3720, 16 EEIEFIAL FUF— X 2RBT3ERE L
T LR TWET, 8-> T, bytes BICIZZF DR TT — X EHARBTZDDBIMD I T AXY v
F2dbh x5,

classmethod fromhex(string)

ZD bytes DI FAXY v Fld, GAONLNFINATY =227 b2 T7a—FLT bytes A 79 =
JIERLET, ZNENDANL Mo 16 EE 2 I TRIA L XFAEH/E L RITAER D £¢8
Ao ASCIT ZZHEXFIHEMR XN E T,

>>> bytes.fromhex('2Ef0 F1f2 ')
b' . \xfO\xf1\xf2'

N—a ¥y 3.7 TEHE: bytes. fromhex () FXFINTDH 2 22H721F T ASCII DZEE T2
TEAXy 7T5 LB E LT

bytes A 7Y =27 b2 ZD 16 #ERFLICEHT 270D, WA E OB D D 5,

hex([sep[, bytesfperfsep] ])
AVARYZAND 134 MIZDOE 200D 16 #-Z S, XFHA TV =27 P RIELET,

>>> b'\xfO\xf1\xf2' .hex()
'fOof1£2"'

16 EBOLFA 2t AR T KRR LT WGE, B FRI X =& sep ZREL TRV —X %2
NZEDDZIEMTEET, 774V FTIE AL —REANA P TERERARYISN D K51
BMENET, 220BHDAF T a 8T X —& bytes_per__sep 1t 8L — &% AN 23 [EkE % Flf
LET, EOBEETE L —XDMBEEZE»HEHE L. BOBBIEIA»HEHBELET,

>>> value = b'\xfO0\xf1\xf2'

>>> value.hex('-"')

'fO-f1-£2'

>>> value.hex(' ', 2)
'fO_f1£2"

>>> b'UUDDLRLRAB' .hex(' ', -4)

'565554444 4c524cb2 4142

N—a v 3.5 TEM.

N—ar 3.8 TEHE: bytes.hez() 5. 16 I DENL P2 0EIT 2L — X2 AT
272DF T arRT X =& sep & bytes_per_sep B R—b T 25X5122DF L7

bytes 7Y = 7 M (R T MBliz) B DS — 5 Y RBDT, bytes A 7Y =7 b b IZDWT, b[0] 3%

78 % 4 HHAHE
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Buzkb, b[0:1] IZRE 1 D bytes A 7J =7 Mk D T, (ZOEEF, XFINTHTEA VT v 7R
HBEDRITAABEZ 1 OXFIERTDWBNTT, )

bytes & 7Y =27 F® repr HHIEV 7 I AR (b'... ") 1Tk D T, bytes([46, 46, 46]) 72X DEN
LD BDERBEIZ VDS TT, bytes 773 =7 MIWDOTH list(b) TEHEDY X MEMTEF T,

4.8.2 bytearray 77V b+

bytearray A 7Y =7 M bytes A7V = FDELERN=T a ¥ T,

class bytearray([source[7 encodz’ng[, errors] ] ])

bytearray ICEHD VU 7 I AMIZHR VDT, aY A 577 X EHo TERLET:
o DA VAR A%ANES: bytearray()
o HHESINLEZXD 0 THDONIA Y RAX Y A%ES: bytearray (10)
o BEHD iterable 2*5: bytearray(range(20))
o« MEDALFVF—EhoNy 77 Fabalz@lLTat—7F%: bytearray(b'Hi!")

bytearray # 7Y x 7 MIAER DT, bytes & bytearray DIE(E TR XN TWS bytes A 722
b HBEOEIEITINZ Ty mutable > —7 Y ZABEB I R—FLTWVWE T,

bytearray oL b A4 VBEIBBBIL T EE W,

16 T 2 HTOBUIEREIC 1 N4 MSHE T 2729, 16 ERBEIANL F Y F—22RHET IR L
TILL bR TWE T, - T, bytearray BUCIZZ DR TT — X2 Z2HAWMB12DDBIMD 7 T A X
Vv RBHHFET,

classmethod fromhex(string)

ZD bytearray DY 7 AXY v Fid, AN FINF 7Y =2 b%&Ta— KL T bytearray
ATV PRIRLET, ZNENDANA M 16 ER 2 N CRBLL - CFFI R H8E LR Ui
DE¥ Ao ASCII ZZHXFIFMHENE T,

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

N—= a ¥ 3.7 TEH: bytearray. fromhez () I XFFNTH 522 A72FTH . ASCII DZEH
XERTERAF Y TT5 X512k F L

bytearray A 7Y =7 b2 2D 16 #ERFITEH T 27200, KA E OLHEEDH D £7,

hex( [sep[, bytes_per_sep] ] )
AVARYAND 1 AL FMZDE 200D 16 ERE S, XFHNA TV 27 PRIELET,

>>> bytearray(b'\xf0\xf1\xf2') .hex()
'fof1f2"
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N—a v 3.5 TEM.

N— ay 3.8 TEH: bytes.hez() LFIBRIZ, bytearray.hez() 23, 16 ST DKL T
ERET LR —XEFHATEEDDF TS a5 X—& sep ¥ bytes_per_sep BV R—
T5EIIHEDELR,

bytearray 4 7Y =7 MIBEDI —r VX (VA MDD LI DHD) IRDT, bytearray A7 =7 b biZD
W, b[0] FEBUTAK D, b[0:1] ZEX 1 @ bytearray A 7Y =7 M2 D T, (ZHUE XFFNITBWV
TAVT Y I RIEEDRIARDEZ 1 OXFHNERTO e XMBIITT, )

bytearray 4 7Y =7 FDEKFIE NS POV T I AR (bytearray(b'...')) ZHHAL FF., Zhid
bytearray([46, 46, 46]) 7R¥ DJEHX & D & EMLENZ WD T, bytearray 473 =2 MIWDT
b list(b) TEHODOV X MTERTEET,

4.8.3 bytes ¢ bytearray DIE{E

bytes & bytearray XM 73 —fED—o Y ZIEE 2 R—F L TOVWET, £/, WAL D bytes-like object
EFYR—PLTOVEREEDOA T 27 oM RBICHEET A2 TEET, ZOFRMMEICED bytes &
bytearray Z HHICIEE TH LI 2RI T I RAWI M TEET, L2 L. BIEOHRDA T 27
M3 Z DEEDIAFPICIRIFS 2 2 2T D 9,

AR XFHNDORY v FH5HE LT bytes ZZIFHF 20D L [AEL bytes 72 =2 b & bytearray %
T2 bDXAYy FIZ5IE e LTXFHNEZH T ERA, HIZIEX, UTD XS ELRITIUIRD FHA:

a = "abc"

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

a = b"abc"

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

WL DD bytes & bytearray DIR{EIX ASCII D H B4 FV 7 3 —~< v DL TV 2 2RE
LTVWETDT, 74—y FORHABAL F UV F=RITHLUTHES Z 23 Z2RETT, 25 Ll
DWTIEL R THAL 5,

FIR: 25D ASCII R—ZDEEZ{H 5T ASCII R—RATIERWALFVF—2Z2HETEL, T—X&
PHET A R”NLHD T,

IR ® bytes BE U bytearray 773227 bDXY v RliE, FEDANAL FVF—RITH LU THHATEE I,

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

[start, end) OHEIPNZ, FD S —F Y R sub DVEEETHHT 2B EELE T, + 7> 3 V518 start
BEY end 1ZRAF A ARG ERL &5 TRRENLE T,

MBEMNROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHFFHDOFEHICTEE T,

sub BEDIBEZ, LFEXFOBIIHIZEDRATAL ZADE, 7205 bytes 7V 27 FDOEXIT1
EMATZbDERELET,

N—T gy 3.3 TEH: Sy —r >R LT0»5 255 OHFHOEBIZITHNS X5 1Ikhh %
L7

bytes.removeprefix (prefir, /)

bytearray.removeprefix (prefiz, /)

NYF Y —=F = ZPXFH| prefic TIHHE 255, bytes[len(prefix):] ZRLFT, ZhLSNDE
By TEONA F ) —F—2Da¥—%RLET:

>>> b'TestHook'.removeprefix(b'Test')
b'Hook'
>>> b'BaseTestCase'.removeprefix(b'Test')

b'BaseTestCase'

prefiz 1. fEED bytes-like object ICTEFE T,

FAMIR: bytearray DI DAY v FidA T —ATRENE LEEBA - —UEAEVNGETH, HiC
LA 7o b EERLET,

N— ar 3.9 TEM.

bytes.removesuffix (suffiz, /)

bytearray.removesuffix (suffiz, /)

NAF V=T =ZWLFH suffic THED D, suffic DZETRVEA, bytes[:-len(suffix)] KL
T3, TN DEHE, TDOANA FV —FT—XDab—%RLET:

>>> b'MiscTests'.removesuffix(b'Tests')
b'Misc'
>>> b'TmpDirMixin'.removesuffix(b'Tests')

b'TmpDirMixin'

suffiz &, [EED bytes-like object I TEE T,

AMR: bytearray DZ DX Y v FidA ¥ T L —XTIFENE LEEBA - —UEIENBETH, i
LA T7o =7 P REKRLET,

N— a ¥ 3.9 TEM.
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bytes.decode (encoding="utf-8’, errors=’strict’)

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

str 27 a— FE N7z bytes ZIXL £ 755

encoding D7 7 # /L MEZ 'utf-8' TT; IEERIRERMHEICOVWTIE BEIYO—FT 17 2ZHL
TLZE W,

errors 37 A—F 4 Y7 L7 —REDXIITWMO TS Ml L L9, 'strict' (F7 4 F) TE
UnicodeError BINDEHENE T, ZDIENITEEAAE/REIZ 'ignore', 'replace' &, ZL T
codecs.register_error() TEERINLHLAITT, sFLIE T5—/N\YFJ 2L TIZEW,

NI 3 =< YA LOEHED» S, errors DIEDZE MK, T2 —T 4 V77 —DEBEICRET 0.
Python FEE—F PEMH-TW0ED, LA TAYZELE MELONLTOWRVWRDF = v >
ENERA.

AR 518 encoding % str WZIET & bytes-like object ZEBEF I — RT3 B TEET, D% D,
—IFHI7% bytes ° bytearray A 7Y =7 b EERTILBEEH D FHA,

N—Ya 31 TEH: ¥—7— F5loHR—-tBMShE L.

N—= a v 3.9 TEHE: errors 5IOMEIX Python FAHEE—F & TNy 7E—F TFzvr7EN3
XOHhEL%,

bytes.endsw.vith(sujj‘iav[7 start[, end] ])

bytearray.endswith(suﬂia:[, start[, end] ])

NAF VT = ZPIEEEI N suffic THKDIGER True . £ 5 TRIINIL False ZIRLE T,
suffic EROFT2WEROBREOX IV THMOERA, 7> a>D start PIEEINTWVWEE
G, ZONEPSHEEZBELES, 732D end PHEESINTWBEE, ZOMETLHEZK
TLET,

MREBENROFEREEE (BB ) X, EED bytes-like object T TEET,

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

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

254 R slstart:end] DS —7 VR sub DEENIZGE. T—FZFHDED sub DE/NDA ~
Fo I RABRLET, A7 a V5l start B end 32T 4 AR AR SN E T, sub B3
HohohholHa, -1 ZRLET,

MBI RDOERT > — 7 > A&, ALED bytes-like object £721% 0 25 255 OHFHEH ORI TEF T,

FER: findO) XY v FiE, sub DMIEZEHID F20 8 ZIZDAE S NETY, sub DERD XFHI (FRIE:
BEOLLIEXDOB|D, ELKIEHATS =7 Y R) THEI0E S 0DAZHNZIIE, in HEF 2o T
AR IAT
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>>> b'Py' in b'Python'

True

N—=ary 33 TEH: Hn>—r YA LTO0 D25 255 OFIMHOEKHZIFHN S X512 %

bytes.index(sub[, start[, end] ])
bytearray.index(sub[, start[, end] ])
find() EEETTH, # — T VAR OM S o125 E ValueError #EH L E T,

MBEMNBROET > — 7 > A&, EED bytes-like object F£721% 0 205 255 OHPFHDEICTEE T,

N—=Tay 33 TEH: fn>—r YR LT0H5 255 OFHFOEMRIZIWMNZ Lok F
L7z
bytes. join(iterable)

bytearray. join(iterable)

iterable FDNA F V) F— R EFES LTz bytes £721& bytearray A 7Y =7 b EIRL F 3, iterable I
str A7V = MRY bytes-like objects TIXIRWVEDREENTWBHAE. TypeError DA T E
T BRBEZMO L L —&IE, ZOXY vy FEEMET 5 bytes £721% bytearray 7Y =7 b iz
D ij‘o

static bytes.maketrans (from, to)

static bytearray.maketrans (from, to)

ZORIR Y v Rid, bytes.translate() WCETDIH LB T — TNV ERLET, ZOT—7 )
. from FDENAL b2 to DREICMEBEIZH BN, My EY T LET, from & to ldHHF L BFEL
R XD bytes-like objects THRIFNIRD £8 A,

N—ar 3.1 TEm.

bytes.partition(sep)
bytearray.partition(sep)

XEID sep BBRANTHIRT 2UETS =7 Y22 0E L. 3 BROX IV EZRLET, FTLVONAE
. RYID OFIOE . ZORYID A 7Y =7 b EIEZ D bytearray O a—, Z L TRYIH D%
ADEITT, S LEYIDBROSRFHUR. T ZTOY—F Y ADa—k, ZOEA I
DDZED bytes F721% bytearray 72 =27 F2IAD 3,

MBET XYY & LT, EED bytes-like object ZHEETEE T,

bytes.replace(old, new[, count])
bytearray.replace (old, new[, count])

W —r R old Z2T new WEBMR LS —F U RABRLET, A7 3 Vil count D52 6541
TWBIGE, HE» S count D old 723 2B L £,
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MBTEHDS—7 Y ABIUOBEBEOEH T —7 A8 LTE, EED bytes-like object RIEETE
£,

AMR: bytearray DZ DX Y v RidA ¥ 7L —XTIE3ENE LEEBA - —UEPIENBETH, FiC
HLnwAT7 =7 b 2ERLET,

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

O—r Y ARDMEI s[start:end] IZ sub BEENDZHE, ZORKDA VT 7 RAERLET, &
T a VEIE start BE O end AT A AR FARRICERINE T, sub BROD SR - 125E
_1 % Lij_o

MBS RDERT S — & > AF. BB D bytes-like object £7=1% 0 205 255 OHPHDELICTE E T,

N—=Yay 33 TEHE: fin>—r XL T0 s 255 OHFOBKRIZ NS L5k %
L7z

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

bytearray.rindex(sub[, start[, end] ])
rfind() CFRRTTD, 5> =7 VR sub BEOD SR> 12355E ValueError Bk L E T,

MBI R DIy > — 7 > A&, AEED bytes-like object 721 0 705 255 OHFHFADOERICTEE T,

N—=Tar 33 TEH: > —r YR LT0H5 255 OHFOERIZITIWMN S Lok E
L7z

bytes.rpartition(sep)

bytearray.rpartition(sep)

REID sep PRBICHHTAMNETS =7 Y REDE L, 3 BEREOX IV ERLET, X TILOHNE
. RYID OFTDE . ZORYID AT Y =7 b EIEZED bytearray O a b —, ZLTRYIH D%
ADESTT, b LRUINRFE, X UIEDODZED bytes F721& bytearray 7Y =7 b &,
ZOHBAITTDY =T Y ADaA—=NAD 3,

MBS 2XYID & LT, EED bytes-like object ZIEETEE T,
bytes.startswith(preﬁx[, start[, end] ])

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

NAF VT = RPHEE XN prefir THE 225G True 2. £ 5 TRIFNUL False #IRL £ 3,
prefiz W E RO WEROBEEEDO X 7L THHBWERA, 72 a > D start BIREINTWBY
G, ZFOMEPSHEEFBELES, 723 >D end BHEEINTWBLE, ZOMETLHEZK
TLEY.

MR ROFETHRE (BEB ) &, B D bytes-like object \ITTEET,

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

F T a Y5l delete ICHNDTRTDONA FEREL, ol M HEZoNERT —T 112
WoTwy I LTy NA MIRAL MEFIA TV 27 DA —2IRLE T, T —7 IR E 256
DAL WA TS =27 M TRITFUIZRD $E A

EH T — TV DIERRIC, bytes.maketrans() XY v REMHS Zr b TEF T,

X2 HIBRS 27210 OZEHITIE. table 51#(% None IZRRE L TL W

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

N— gy 3.6 TEH: delete 13F—7— F5l8E LTIEENBEICRD F L,

LITND bytes B XU bytearray 7= 7 bD XY v Rk, ASCII L B EDH E N4 F YV 7+ —< v b33
HONTVE LRE L TVWE T, #EYRGIEERETNUVIEREDO AN, F U F—RIHEHTEES, kB, Z
DY 7 a rTHRIMT S bytearray DX Y v FIZITRTA Y FL—XTEE RS . HrLwA 70227 24
MLF T,

bytes.center (width [, fillbyte ] )

bytearray.center (width [, ﬁllbyte] )

EX width OFRFREINS =T Y ADaC—%RLET, 8T 4 ¥ 7 fillbyte THHE X NI-ME
(77 4V b TIE ASCII ZAR—R) BMEONE T, bytes 7 7Y =27 b DEFA. width 3 len(s) LUF
BROTEDS =7 VAR ENET,

AMR: bytearray DZ DX Y v FidA ¥ 7L —XTIEFENE LEEBA - —UEIENBETH., FiC
LA T7 27 P REKRLED,

bytes.ljust (width], fillbyte|)
bytearray.ljust (width [, ﬁllbyte] )

EX width OEF®EEIN2 =T Y RADaV—%2RLET, 8T 4 Y 72X fillbyte THRESINIE
(77 4L b T ASCH ZAR—R) BHELNET, bytes 7T =7 MDA, width 25 Llen(s) LIF
ROTLDY —F7 VAR INE T,

FMR: bytearray DI DAY v FidA4 ¥ L —ATREE LERA - —UIZLDBEWNESETDH, HIZ
LA 7o 27 v RERLET,

bytes. lstrip([chars])

bytearray.lstrip( [chars ] )

FEPOREDNA MEZRELZa—%2KE L £, 518 chars I3IFRESN 21 MEDES &5
ETEINAFVY =T YATT — ZOAFNE. DX Yy FA\EE L ASCIL XFFhaxf L Tibh
5ZEICHRLTWE T, chars DEMEE41% D> None DA, ASCII OZEAXF (GRIF: ZZAXFOD
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ERIZOWTIX bytearray. isspace () ZZM) BIREASIN KT, KB chars 5IEE —BF 2 A
DRREZINZDTIE R, ZHUTEENI AL POHAEOEETOREINET:

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

b'example.com'

HIBR L7z WX f MEDANA F U & —4 2 R, bytes-like object RIEET A Z W TEE T, N4 F
VY= YATHELLENFOESETTIERL, FBELLXFINZED D DZHIEEE L THIRT 2 X
Vv RIZOWTIE, removeprefiz() ZBIRL T ZE W, A

>>> b'Arthur: three!'.lstrip(b'Arthur: ')
b'ee!'

>>> b'Arthur: three!'.removeprefix(b'Arthur: ')
b'three!'’

FAR: bytearray DI DAY v FidA ¥ L —ATRENE LEHA - —UIZLPEWNEETH, HIZ
LA T7o 27 v EERLET,

bytes.rjust(width[, ﬁllbyte])
bytearray.rjust (width [, ﬁllbyte] )
X width DEHFEINLY —F Y RADab—%2KBLET, 7 4 ¥ ZWE fillbyte THEE I NLI-1H

(77 4V FTIE ASCIL AR—R) BMEONE T, bytes 77T =7 b DHE. width 3 len(s) KU
BOTLDY —r Y ADPIBRENET,

AR bytearray DZDX Y v KA ¥ L —XATEENE LERA - —UIELENHETD, HiC
LA 7o 7 bRERLET,

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

bytearray.rsplit(sep=None, mazxsplit=-1)
sep ZXYIH & LT, RUBOEGY =7 Y RZHEI L £5, mazsplit BEZONIHE, ¥—Fr VR
D G 5 HIHA mazsplit BI72F3EZITVET, sep DHEE SN TWRWD None D ¥ =, ASCII
EANFOMAEDOETIEONLIEH TS —F Y ATRTBXYI e b FF, GronEL TN
ZERUNE rsplit O WFRIFEFH LS ARS split (O LABRICIRZ O E T,

bytes. rstrip([chars])
bytearray.rstrip( [chars] )

REPSFRED AL MEZREL A —2IB LT, 518 chars 3BRESI N Z N4 MEOEEZTE
ETEINAFVS = YATT — ZOAHNE. ZDOXY v FAEEIR ASCIL SCFFNcn L Tibh
52 CICHRLTWE T, chars DEIE XN 2 D None DA, ASCII DT (RIE: ZHXTFD
ERIZOWVWTIX bytearTa,y isspace() ZBMR) BRESINE T, 2B chars 518 —8F 2 HZEEE
3 = ) SfrEXNET:
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>>> b' spacious '.rstrip()
b' spacious'
>>> b'mississippi'.rstrip(b'ipz')

b'mississ'

HIFR L 720N A MEDANA F U > — 5 ¥ I, bytes-like object ZIEET B DN TEFE T, N4 F
V=7 YATHELLENFOEERETTRRL, fHELLXFIZED D DR L THIRT 2 X
Yy FIZDOWTIE, removesuffiz() ZBMLUTLZE W, EHM:

>>> b'Monty Python'.rstrip(b' Python')

b'M'

>>> b'Monty Python'.removesuffix(b' Python')
b'Monty'

FAMR: bytearray DI DAY v FidA4 VL —ATREE LERA - —UIZLPEWNESETDH, HIZ
MlLnAT7o 27 v ERERLET,

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

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

sep ZXYID & LT, MUCEODOEG > =7 > R273B L ¥ 3. mazsplit 352 54, »OBEDETRV
Ba. =7 Y AD K 5K mazvsplit [F7230EETOVET (L7 > THEED Y R b OBEHREE
3B AT maxsplit+l 1272 D %9 ). mazsplit BHEE SN TRV -1 Dk &= 7E| D EFICHIFRIX
BDEEA (AREREIHEENET),

If sep is given, consecutive delimiters are not grouped together and are deemed to delimit empty
subsequences (for example, b'1,,2' .split(b',') returns [b'1', b'', b'2']). The sep ar-
gument may consist of a multibyte sequence (for example, b'1<>2<>3"' .split(b'<>') returns
[b'1', b'2', b'3']). Splitting an empty sequence with a specified separator returns [b''] or
[bytearray(b'')] depending on the type of object being split. The sep argument may be any
bytes-like object.

I Z 4

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

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

>>> b'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'']

sep PIEEZNTWVARWVD None DIFHE, B2 5EI 7LV XL EHINET, #Fi$T2 ASCII
TEAXFRVOEDOORYD ¥ ARIN, /oy —7r Y ADEERPKRRBICEADLDH > Td, HRORIP
BRRIZZEDS —r Y AFEENFERA, Lo TRYY Z2IEERTICEDY — & 2% ASCII 221
XFRFD—=r R enET 5L, [1 29RENET,

Bl Z13:

4.8.

NAF)—/r > RBY - bytes, bytearray, memoryview 87



The Python Library Reference, V) —X 3.11.14

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

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

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

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

bytes. strip([cham])
bytearray.strip( [chars ] )

REBIUREDPOFRED AL MEZREL7zaV—%RLET, 518 chars I XFREZINZ 4 ME
DEBERETHIANAFT VI —F Y RATT — ZOHFENE. ZDXY v FA#EFEIX ASCII SXFFNTxt
LTEDNS Z EICHRLTWE T, chars BEIES 20 None DIGE. ASCII DZEHF (ARIE:
ZEAXFDOERIIOVWTIE bytearray. isspace() ZZMR) BRESINE T, KRB chars 518 —
T HHEGE L OCEEHLREZINDZDTIERL, ZHUTEENE AL FOHAELEETOREZ N
3

>>> b! spacious '.strip()
b'spacious'
>>> b'www.example.com'.strip(b'cmowz. ')

b'example'

FREMREDANL MEEZETLNAL F VY =7 VR, EED bytes-like object ZIETEF T,

FAR: bytearray DI DX Y v FidA > FL—ATIRENE LEEA - —UEEBEVEETH, HiC
FLnwAT7 27 FEREKRLET,

LUR® bytes B XU bytearray 772227 FD XY v Fid, ASCII t E¥EDH 254 F V7 3 —< v bW
LR TVWEERELTED, FEDONALF VT —RIIHNLTHERAITRETIED ) FHA, BB, Z0t7
> a VTN T 3 bytearray DX Y v RIFTRTA YT L—XTEHMEET . HiLvwA 72 =7 b EAERL
i‘j—o

bytes.capitalize()

bytearray.capitalize()

BNA M ASCH XXF ERRL T, BAID A4 P2 RXFITL, R 2P Ly —Fr v 2D a
V—%iR L E9, ASCII XXF LR T EnN A MEZ, ZESINEE A,

AMR: bytearray DZ DX Y v RidA ¥ 7L —XTIE3ENE LEEBA - —UEIENBETH, FiC
LA T7 27 P REKRLET,

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

#i (column) {7 & 5E X172 X 7M& (tab size) WKIHL T, £TD ASCIH 27X F% 1 2L ED
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ASCII AR—ANLFICBIR L /2> —r Y ADa¥—%KRLET, ZIZT tabsize N4 b T 2 OIifiE %
ZTMBEL LET (FT74V METHZ 8 DIE. X 7HEIZ 0 #iH. 8 HTH. 16 HTH. LT
F9) =S VAZEBHTIZHLo T, FIBMNEZERFREL, ¥—F Y R% 1 ] 5D
FARTVEE T, b LA MED ASCH &£ 73F (b'\t') THIURX, BMIHIEIRD X THiE & —5,
T2FET 12O ED ASCIT AR—AXEFEEZFEROS =7 Y RHAL TV EF T (ASCIL & 7' XF
FRZa b —LEEA), LA M ASCH SUTXF (b'\n' LLIE b'\r') THHUI, 2D¥%
Favr—L7% ELTHNMEZ 012Vt PLET, Z2OMONA MEZOWTIIEEEFTICaE -1,
ZONA MEOFR RO E N GRIE: 2, FARY) KBELSFHMMEL 1 DENxE%3:

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

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

M bytearray DIDX Y v RidA L —ZATEENE LEEA - —UIEBENGETDH, HiZ
FLWwAT 2 FEEKRLETD,

bytes.isalnum()

bytearray.isalnum()
V= Y ANETRL, DOETDONAL MED ASCIL XFDT7NT 7 Xy b EREZRFETH 255
¥ True %, £ 5 TRUIHNL False ZIRLET, TIZTD ASCII XFDT7 N7 7Ry hidy—7r
¥ R b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' IZ& N5 N4 METT,
ASCII XFDF L3 b'0123456789" IZ& T 581 METT,

Bl 213

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

>>> b'ABC abcl'.isalnum()
False

bytes.isalpha()

bytearray.isalpha()
=T Y ANETRL, PORTONA MED ASCIL XFDT7 VT 7 Xy b THS5EIE True
Z. 5 TRINI False ZIRLE T, ZTITD ASCII XFDT7 LT 7Ry heid>y—r v 2
b'abcdefghijklmnopqrstuvwxyzABCDEFGHI JKLMNOPQRSTUVWXYZ' & EN 534 MET,

B 21X

>>> b'ABCabc' .isalpha()
True

>>> b'ABCabcl'.isalpha()
False

bytes.isascii()
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bytearray.isascii()
V=T VANETH B =T YADRTDONA FH ASCIL TH 25E1C True 2. ZHLSt D5
A2 False iR L ¥ 3, ASCII A Mi& 0-0x7F O#EiFICH H £3,
N— g > 3.7 TE.

bytes.isdigit()

bytearray.isdigit()
=T Y APZETRHRL, POETDONA MED ASCII XFDOHFTH 255X True . %5 TR
UL False ZIRL T, ZIZTD ASCII XFOHTF LI b'0123456789"' ICEZENB N1 METT,

Bl 213

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

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

bytes.islower()

bytearray.islower ()
=T Y APNLTFTNT 7Ry b D ASCH XT3 —2UEH D, PORXTFTNT 7Ry bOD
ASCII XA —D b NG EIC True ZIRL 5, £ 5 TRIFNUL False ZIBL 7,

Bl 213

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

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

False

ZZTO/NXFD ASCIL XF L id b'abcdefghijklmnopgrstuvwxyz' CEZE4L 5 N1 METT, ¥
72 RXF D ASCII SZF ¥ 1% b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC&FN 24 METT,

bytes.isspace()

bytearray.isspace()
= VAMZETRAL, HORTOAAL Mlns ASCIL ZEAXFTH 25 E1E True &, Z 5 TRIFN
| False ZIRL £9, TITOD ASCIH ZHXFLIF>—7 ¥ 2 b' \t\n\r\xOb\f' IZHFENDH A
METT (PARAR=Z X7 G474 =R, Fx VoIV R—-V FEEXT, 7+—L74—F),

bytes.istitle()

bytearray.istitle()
3= Y ADZETIL, 2D ASCII DX A b Lo — ZALFFNTH > TV BHEE True 2. 5 TR
UL False ZIRLE T, (XA ML —AFF) DEFRITOWVTR bytes. title() ZHRLTL

72E W,

Bl 213
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>>> b'Hello World'.istitle()
True
>>> b'Hello world'.istitle()

False

bytes.isupper ()

bytearray.isupper ()
=T Y ARCRLTFTNT 7Ry bD ASCH X7 —2RUEH D, PO/NLFT7NT 7 Xy bD
ASCII XXFH—D2 b HNGEIC True ZIRL EF, £ 5 TRIFNUE False ZIRL T,

I Z 4

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

False

ZZTO/NLFD ASCII XF Xk id b'abcdefghijklmnopgrstuvuxyz' IR EN S N1 METT,
72 KRSLF D ASCII X ¥ 13 b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' IZ& N3 N4 METT,
bytes.lower ()
bytearray.lower ()
ST VRAZEENDIRLFTNT 7Ry bD ASCII XFEE2TNIFTILT 7Ry MIERL 7=
S—HFUADaAv—ERLET,

Bl Z13:

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

Z ZTO/NLFED ASCII XF 2 1E b'abecdefghi jklmnopqrstuvwxyz' ICEEN 554 METT, ¥
72 RXF D ASCII S ¥ 1% b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' IZ&EN 234 METT,

FAR: bytearray DI DAY v FidA4 ¥ L —ATRENE LEHA - —UIZLPEWEETDH, HIZ
LA T7 27 v EERLET,

bytes.splitlines (keepends=Fualse)
bytearray.splitlines (keepends==Fulse)

NAFV = v R% ASCIL EATa— FTHEIL, FTEZVAMILTELET, ZOXY vy P&
universal newlines 7 780 —FTITZ2 7EIL £ 5, keepends 5|1 BUICEZ 52 L& 2R E, dfTa—
PRV 2 McEEhEE A,

I Z 4
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>>> b'ab c\n\nde fg\rkl\r\n'.splitlines()

[b'ab c', 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']

split() El3E - T, B =7 Y RARXHLTREYID sep 25X THUOHT DY XM 2RL X T,
Ty —r Y ARRBICEATa— FHH 256, GREL: ZORAICZETHD 2 3K T) RyRIT
PHERTEIEHD FHEA:

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

>>> b"".splitlines(), b"One line\n".splitlines()
([1, [b'One line'l)

bytes.swapcase()

bytearray.swapcase ()

S UVRAREFEFNBZNLETILT 7Ry D ASCI XFEZETRXFETNT 7Ry ML, X
BICKLFETNALT 7Ry P ERERRI/INCET VT 7Ry MIEBLES -7 A0av¥—%RL£9,

Bl 213

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

ZZTO/NIXFD ASCIL X5 L id b'abcdefghijklmnopgrstuvwxyz' ICEEN S N1 METT, ¥
7= RSZF D ASCII X ¢ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IZ&F N3 N4 METT,

Unlike str.swapcase(), it is always the case that bin.swapcase() .swapcase() == bin for the
binary versions. Case conversions are symmetrical in ASCII, even though that is not generally

true for arbitrary Unicode code points.

AR bytearray DZDX Y v RigA ¥ L —XATEENE LERA - —UIELENHETD, HiC
LA 7o 27 bEERLET,

bytes.title()

bytearray.title()
RA MV =2 LIENA F U=V RERLET, BRI, SEENAXFET LT 7Ry b
D ASCII XFTHED, 2OBRD DXFHNLFET VT 7Ry MZHRoTWBY—r Y ADIRD £3,
KEFENCEZDORBDPENANAL MEIZOWTIEEEXNTZOEFICRD 5,

I Z 4

>>> b'Hello world'.title()
b'Hello World'
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Z ZTO/PNLFED ASCII XF 21X b'abcdefghi jklmnopqrstuvwxyz' ICEZ N5 814 METT, ¥
7= RSLFD ASCII X ¥ 13 b' ABCDEFGHIJKLMNOPQRSTUVWXYZ' IC&EN B N4 METY, ZDOMoD
NA MEIZDOWTIE, R FORINID D 28 A

DTN XLE, EELEXFOEED WS, SiEL S LBMAREEOEREHVE T,
CDEFRIFZZ L DIRWTIES TLBREL T T, EHESCHEKRDO 7 RA br 7 4 BHFEDERICHE -
TLEWV, HADOFEREEOLNLZVIEELD D T

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

FHBRAZES 2 T7RA MR 7 4 WS TEX £9:

>>> import re
>>> def titlecase(s):
return re.sub(rb"[A-Za-z]+(' [A-Za-z]+)?",
lambda mo: mo.group(0) [0:1] .upper() +
mo.group(0) [1:].1lower(),
s)

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

FMR: bytearray DZ DAY v R4 VL —ATRIE LERA - —UIZEDBEWESETDH, I
Lt 7oz bEEKRLET,

bytes.upper ()

bytearray.upper ()
V=T VRICEHEENDZ/NLFTNVT 7Ry bD ASCII XFZLETRLFT VT 7Ry MIEHL 7
Y= YADaAvr—ZRLET,

Bl 213

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

Z ZTO/NLFED ASCII XF 2 iE b'abecdefghi jklmnopqrstuvwxyz' I EN 554 METT, ¥
72 RXF D ASCII 2 ¥ 1% b' ABCDEFGHI JKLMNOPQRSTUVWXYZ' IZ&EN 23 N4 METT,

FAR: bytearray DI DAY v FidA4 ¥ L —ATRENE LEHA - —UIZLBEWESETH, HI
MLt 7o b eERLET,

bytes.zfill (width)

bytearray.zfill (width)
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B (b'+'/b'=") KoZBE. b0 IFEORITIARL B ITHAZINET, bytes T 7V =7 O
A width 7% len(seq) LR THIUITLD Y —F7 » A5RD £5,

Bz

>>> b"42".zfi11(5)
b'00042'
>>> b"-42".zfill(5)
b'-0042'

AR bytearray DZDX Y v RigA ¥ L —XATEENE LERA - —UIELENHZETD, HiC
Flnwrro=7 v 2ERLET,

4.8.4 printf A2ILTD bytes DFEL

AR CTHERARZFAMEEIIIRRA B DH D I EEVOTICR o TWET (X TS RELELL
RRTERVARY), b LERTZENX TAREHHENLS LOLRWEE, Zhz X Nz dl K51 LTLE
gL\O

bytes 7Y = 7 I (bytes/bytearray) IZII[EH DOHIE: % HET (£¥20) H Y FET, ZOEETFIZ
bytes @ ERt T2k M HET L MIINFE T, format % values (format & bytes A 72 =7 b) &
32, format PO Y ZHHEEL values PO Ol EF 2N LOBERTEBENEST, ZOEERX C
SEEICBY % sprintf O YTV ET,

format DSHE—DFIE L DER LR WA, values 13X TV TREBNHE—DA TV 27 FCTRIED D T8 A,
ZNLISNDEGE. values ZEFERST —7 Y 2 GREL: ZEOBITD format ) FTHEXINZIER & EMEICFH U
DBEZR ORI NP, B—DO<v Y 7HOA T =27 b (22 ZIEEHE) TRINUIRD $8 A,

—ODEMIEEFIX 2 $RB 2N LD FRES, ZOMRERIUT2 572D £33, RULNEICHBL
BFIIRD FE A

L ARE T OBIAZRTSCF %' o
2. ¥y I Fx— (AT av), AFENTH - XFH 6750 %3 (Bl (somename))
3. Z# T 7 (AT av), —~HOEIRBIDMRICEEL £,

4. F/NDT7 4 =V R (A T2 ay), '*' (FARVRY) RIEE LIGE. EBEOSCFEIIED values &
TVDRDBEEPSHAMNEINE T XTNUIIRNT 4 =V FIER A T a > DFEREAEE DRICEIR
L7zt 7927 b BE51ICLET,

5. FBE (X 7>av) '.' (Fy b)) L ZD0RICHABETEZAONET, '*x' (FRAXYRY) 2iEEL
7=25E, Fﬁ@ﬁ}ﬁ&i values R T7IVDRODBREN SiAHINT T, X VIR ETEE DR ICE R
L72WENL 2 L9512 L T,
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6. BERAMT (X 7> av),
7. A,

% EETOEMOSBOEEDLE (3200~ y Y 7RIDEE) | bytes £ 7Y =7 RO T 4 —
<y M2, HFEOF—ERIFENTH-> TXF "% OEHBRCEVEZDORETRTORITIUE BDFEFEA
<y 7F—l@FE L LEWEES Yy Y I SECHLE T, FHl2iE:

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

COBE. EETRE T A —< v MCADTIRVT ERA (x 15E TIRIEEN T ENF85 X 2D Y 2 b Hoik
FEH ST,

2T 5 7T AL MORLES:

Flag EBk

# HOZEHUC (RTERINTWS) " HloER” 2VE T,

0 BEENCH L TERIC L BT 4 YO RITVET,

- ERINEREFRCLET (10 CARICEZEE, (0 B EESLET),

(AR=R) FEMNZDEMMTIEDOBOGA. Bl —DAR—IAZITET (£ 5 TROVEAIZZEE
' KHEDET) .

v ZEROETHICRE X (v ERlE ) BMUET (P AR-R? 752 EEELET)

FEREZET (h, 1, /2 L) 2#5 2 BN TE L2, Python TIEISELRWDEHINET, - DF D,
FIZ X %1d & %d & ZFEffliTd,

22 LIMIORL £ 9:
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£ EK x

'd' fFSE 10 ERE
it fFEfhE 10 R,

‘o' fFEfE 8 R (1)
'u' [HXO® - 'd' EFET T, (8)
'x' FFENE 16 ER (MXF), (2)
X FFEAE 16 B (KXF), (2)
'e' Floating point exponential format (lowercase). (3)
'E' Floating point exponential format (uppercase). (3)
'f' Floating point decimal format. (3)
'F' Floating point decimal format. (3)
'g' Floating point format. Uses lowercase exponential format if exponent is less than -4 or  (4)

not less than precision, decimal format otherwise.
'G' Floating point format. Uses uppercase exponential format if exponent is less than -4 or  (4)
not less than precision, decimal format otherwise.
c' 14 (BEFEIZESE 1 DD bytes/bytearray 7 7V =7 M EZHL £7)
' NAFVYT—4 2R (buffer protocol ZHR—1+FT 20, __bytes__() XV v FHHEAT  (5)
YT }h)
's' 's' X 'b" DFIFATY, Python 2/3 DT ENRE Liea— RTOAFHITANETT, (6)
'a'! NA F VU T—F R (Python #+ 72 = 27 b % repr(obj).encode('ascii', (5)
'backslashreplace') TZEMIL £7),
'r' 'r' X 'a' DFIFHTT, Python 2/3 DA ZNRE Lica— FTOAMERATRNEZTT, (7)
h' o FIBEERE T, BEN ST TIET % IR ET,

HER:

(1) Aoz faE GRIE: 27727 # 2@H) 32 & 8 EHZERTHEIEL (100" ) MWRAIDEFDHIIZ
AZhET,

(2) HloERzfaE GRIE: 27 727 # 2EH) 35 ¢ 16 S RITEEEE 'ox' 721 'ox' (AT
57 4=y FXFHR 'x' H X KELET) PERADOBTFORNCHAZINE T,

(3) ZoERc LG, BEERICITE MRS E N, ZHUIZ DB BT R VGEEICH
Hahx7d,

TEEREW NS OBRONEETEL, ZOT 7 4L M 6 TI,

(1) ZOFRIZL5E, ZHER I3 MU S O R L 138> TRRED 0 3D Ran %
A

SRR NICE ORI R OB IR IE L, ZDF 7 4L M 6 TF,
(5) BEEEAS N 7265, I N SCFICHID 3 B E T,

(6) b'Y%s' IZIFHERTT D, 3x RTRHIRINELA.
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(7) b'%r' BIHERTF A, 3x FCRYEIRINELA,

(8) PEP 237 22 L T2 & W,

JERR:

bytearray DZ DX Y v R4 7L —ATREE LEEA - —IE RO HETH, HiZHLwv

A7 =7 bERLET,

BE:

PEP 461 - bytes ¥ bytearray ~® % ZRX(LDEM

N— g r 3.5 TEM.

485 XEVEa—

memoryview * 7Y =7 ME. Python 2 — K23 Ny 77 7abanl 29 R—-1+3254F7Y =2 FDOHNER
T—RAN, AV—F2IRT77tRTHILZARRICLET,

class memoryview (object)

object ZZIRT % memoryview BAEM L F T, object 1INy 7 7B baLEHR—-FLTORITN
BN ERA, Ny 7778 barzdR—1+F2HlARAELT TS =7 MIZIE, bytes . bytearray
RENDDFT,

memoryview \ZTLL % 5 object Bk S X €V — DR E BR L LTIRVWE T, £ OHfliRt 7
Yx2 b, BIZI bytes R bytearray T, HWRIFHEAL MR D ITH, O array. array 55
ORTIE, HERIIDKRELALDZET,

len(view) is equal to the length of tolist. If view.ndim = 0, the length is 1. If view.ndim =
1, the length is equal to the number of elements in the view. For higher dimensions, the length is
equal to the length of the nested list representation of the view. The itemsize attribute will give

you the number of bytes in a single element.

memoryview ZA T4 ABIUA VT v 7 RIEETHEEZIITE X, —RILDR 7 4 RFHT
B2l h£9:

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

98

>>> v[-1]

103

>>> v[1:4]

<memory at 0x7£3ddc9f4350>
>>> bytes(v[1:4])

b'bce'

HbLAEY L 2—D format 2’ struct TV 2a— NI X o TEBREINTWVERA T 4 TDT +—< v
MEETTHIUL, BRELIIEBOXILVTOA Ty Z7RIEEIC X DEYILTO BR 1D 2155
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ZEMNTEET, ~RILDXEYV L 2—Tlk, BEIFZIER 1 DOXTINVTA YTy 7 ATBETEE
T ZHICDORXEFY L 2 —TlE, ZFOXRITEE ndim £ L7z &, B x5 E ndim [HOBER» S5 X
TINTA VT P REETEFET, PARTOREY L 2 —Tld, BOXRIILVTA VF v 7 RIEETE
i\j—o

format MEANAL FEATIERWHIZRL E3:

>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview(a)

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

AEVE2—DBMLTVWEA TP 27 PBEZAAABETHL, —RITA 7 A ATORADAEET
T RRELIARDEHIITEEEA:

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

>>> v = memoryview(data)

>>> v.readonly

False

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

>>> data

bytearray(b'zbcefg')

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

>>> data

bytearray(b'z123fg')

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

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'

>>> data

bytearray(b'zlspam')

‘B, b, WINDLDT A=<y PO /Ny aFEE R (AN LEHD) Mo 1 T XEYE2a—%
F72, Ny ¥ aABETT, v ¥ 2lf hash(m) == hash(m.tobytes()) ¥ L TERINTVET:

>>> 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

N—Tay 33 TEE: 1 RTDRAEY L a—nRA54 AAREICHRD £ L1, B, b, ¢ WEFhho
TH—<v FD 1 RXTEDRXEYV 22— N\ am[EEIZ2 D F LT,

98
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N—=Ya v 3.4 TEHE: memoryview FEHENIZ collections.abe.Sequence NEFFEI N5 LS

BbhEL7”

N=Tay 35 TEHE: XEVEL2—3BHDODEATINTA Ty 7 RIBETESL X512 F LT

o

memoryview WZIEWL DDA Y v RB3HH £

__eq__Cexporter)

memoryview £ PEP 3118 =27 XK —%&—I3, shape AFE LT, struct D7+ —< v b THER

L7t EOMEAFRCHECRIEIRED £,

tolist() P R—FLTWVWDB struct 7+ —<v FO—FTIX, v.tolist() == w.tolist()

DD DLEIWC v==wIZRDET:

>>> import array

>>> a = array.array('I', [1, 2, 3, 4, 5])

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01)
>>> ¢ = array.array('b', [5, 3, 11)

>>> x = memoryview(a)

>>> y = memoryview(b)

>>> x == a =y =Db

True

>>> x.tolist() == a.tolist() == y.tolist() == b.tolist()
True

>>> z = y[::-2]

>>> z == ¢

True

>>> z.tolist() == c.tolist()

True

5 0 DFEXLFINN struct Y 2 =M HR— IR T0RIFIUR, (B XFEIN L Ny

77 ONAEDR—TH) A7V =27 PEEIZF LRV DO LTHEEAET:

>>>
>>>

>>>

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

>>> a ==

False

Note that, as with floating point numbers, v is w does not imply v

obje

cts.

w for memoryview

N—Yary 33 CTEHE: LEION—Y a i, BR7 +—~v b EamBliyaicsmgE 2 me LTt

DX

BV R LTVWE L,
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tobytes (order="C")

Ny 7 7HDTF =R N PXFHE LTRELET, THEAEYE2—I1ZH LT bytes 2R
77 XU TOLR%ETT,

>>> m = memoryview(b"abc")
>>> m.tobytes()

b'abc'

>>> bytes(m)

b'abc'

R TROVETNZ DWW T, FERIZTRTOERINAS PIEBREINLHOZELT7 Ty FRY R
FRIFWCELLIRD ET, tobytes() &, struct BV a— AR BZWVWDDEEGL TN TOER
XFHN Y HR— b LET,

N—=Ya ¥ 3.8 TEM: order & {'C’, F, A’} DWTNLEIDE Z N TEET, order 8 'C
»F DG, TORHNE C £721% Fortran O 7 — X iczhehEifrang 3, #StL -
TR FTEZE 2 —DRE A BYHEAEY LOT-XOEMRaY—%IKEL T, o, X
EV RIZBF S Fortran D7 — XM RIIREFESNE T, NEERT —XIIHNT 28 2 —-DHE,
T—=23ET C OF—RMWIEHENE T, order=None & order="C" LRI LT,

hex( [sep[, bytes_per_sep] ] )
Ny 7 7HDENL b 200D 16 EHTRLULXTFHIZIRLET:

>>> m = memoryview(b"abc")
>>> m.hex()
'616263"

N—a v 3.5 TEM.

N—=Ta Yy 3.8 TEHE: bytes.hex() LFMIZ, memoryview.hex() &, 16 EHHTD A b
XN REN T2 —REHAT 220D T2 2T X—& sep & bytes_per_sep &
F—=PrF2X51TDELL,

tolist ()

Ny 7 7HDTF—REBZDY A LTRLET,

>>> memoryview(b'abc').tolist ()

[97, 98, 99]

>>> import array

>>> a = array.array('d', [1.1, 2.2, 3.3])
>>> m = memoryview(a)

>>> m.tolist()

[1.1, 2.2, 3.3]

N—Tay 3.3 TEH: tolist() D struct EY 2 — LA XEREENLI TR TOH—XFD
native 7+ —< v b 2 ZRITTORFEI K- b T2 LI DEL
toreadonly ()
HAIAABHEHDXEV 2 —AT P27 b RIBLET, DX EV L2 —AT7V 27 VIEFEXH
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FH Ao

>>> m = memoryview(bytearray(b'abc'))

>>> mm = m.toreadonly()

>>> mm.tolist ()

[97, 98, 99]

>>> mm[0] = 42

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

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

N— a3 v 3.8 THEM.

release()

memoryview A 7Y =7 MZXoTIHINT VWS, JLICKRE Ny 77 ZERLET, 2047
Pl MIL 2K ENTWVS & ZICRHRSA2EVE LET (BRI, bytearray IFREX
OEFER—FEINCEEIE L ET). TTH D, release() ZFESHTZ 2. Zhb0filiNe T 572
JRIEWMOERL (ZLTRL R0 Y =R FTXNTHENT %) OIEFTT,

After this method has been called, any further operation on the view raises a ValueError

(except release() itself which can be called multiple times):

>>> 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

AVFFRA A=y 70 b aild, with X2 CTRBOFEZBZDIHZ 7!

>>> 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

N— g v 3.2 TEM.

cast (format [, shape ] )

memoryview Z#H L\W7 + —~< v b2 shape I2F ¥ A b L% F, shape &7 7 #L b T
[byte_length//new_itemsize] T. 1 XJLELHic% bH £F, KD HIEX memoryview T3,
Ny 77 —BAKZa—3nFEFEA, PE-FINTWBEET 1 KITEF -> C 5B 0
F & C FFEM OERES -> 1 KIThid| T3 (BF: contiguous),
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FYAMEDT7 4 =<y MIB—HEEDORA T4 77 =<y MIREI N, struct DIETH
ELET, FFAAEER 7 +—<y POV EDIIANAL F7+—<v b (B,'b 713 °¢) T, Fx
A MEDANAL PRIITTOEILFE U TRIFNERD /A, BTOT7 +—<v bOAA MR, &
RL—=T 4 VTR TLMEFTE L ICEFERLTLIEE N,

1 XJC long 725 1 XJC unsigned byte ~DF ¥ 2 b:

>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview(a)

>>> x.format

N

>>> x.itemsize

>>> len(x)

>>> x.nbytes

24

>>> y = x.cast('B')
>>> y.format

B!

>>> y.itemsize

>>> len(y)
24

>>> y.nbytes
24

1 RJT unsigned byte 2*5 1 RJT char "D F ¥ X b:

>>> b = bytearray(b'zyz')

>>> x = memoryview(b)
>>> x[0] = b'a’

Traceback (most recent call last):

TypeError: memoryview: invalid type for format 'B'
>>> y = x.cast('c')

>>> y[0] = b'a’

>>> b

bytearray(b'ayz')

1 XJT byte 225 3 XJT int N, % LT 1 XJT signed char "D F ¥ X b:

>>> import struct

>>> buf = struct.pack("i"x12, *list(range(12)))
>>> x = memoryview(buf)

>>>y = x.cast('i', shape=[2,2,3])

>>> y.tolist()

(o, 1, 21, [3, 4, 511, [[6, 7, 81, [9, 10, 11]]1]
>>> y.format

g

(RDR—DIH<)
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(RIDR=I D5 DR E)

>>> y.itemsize

>>> len(y)

>>> y.nbytes

48

>>> z = y.cast('b"')
>>> z.format

b

>>> z.itemsize

>>> len(z)
48

>>> z.nbytes
48

1 XJC unsigned long %25 2 XJT unsigned long "D ¥ ¥ X b

>>> buf = struct.pack("L"*6, *list(range(6)))
>>> x = memoryview(buf)

>>> y = x.cast('L', shape=[2,3])

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist()

(o, 1, 21, [3, 4, 5]]

N—Ya ¥ 3.3 TENM.

N—Tay 3.5 TEH: B PO 2 —AF YA FT3HE. FYAMTDOT7 +—< v MOV
THIFNZEL D T L=,

AP LEHOBEED W OMFXE T

obj
memoryview 232 L TW5 477 b:
>>> b = bytearray(b'xyz')
>>> m = memoryview(b)
>>> m.obj is b
True
N—=a ¥ 3.3 TEm.
nbytes

nbytes == product(shape) * itemsize == len(m.tobytes()). Z DA HEHRIIZE WV
THRHT2AR=RATT, T len(m) E—HFT 5 LIFED FLA:

4.8. NA1F)>—4 >V XEB ___ bytes, bytearray, memoryview 103
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>>> import array

>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview(a)
>>> len(m)

5

>>> m.nbytes

20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

Z ot

>>> import struct
>>> buf = struct.pack("d"*12, *[1.5%x for x in range(12)])

>>> x = memoryview(buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist()

[[0.0, 1.5, 3.0, 4.5], [6.0, 7.5, 9.0, 10.5], [12.0, 13.5, 15.0, 16.5]]
>>> len(y)

8

>>> y.nbytes

96

N— a v 3.3 TEM.

readonly

A EV DA LEH»E S 2R T EMET T,

format
La—OHDOEERIINT S (struct EY 2=V ARXANLD) 74—~y bEFTLXFE,
memoryview (&, FED 7 4 —< v " XFHNEME o TZ I AR—R—DOERTH I M TEX
o L2l W22DAY v F (FlZR tolist)) &I AT 4 7OHE—FEET x—~< v Ml
RENET,

N—=Yav33TEHE: 7+—<v b 'B' i struct EY 2 — WX TRONDE LHWTRDE LT,
Z AU memoryview(b'abc') [0] == b'abc'[0] == 97 ¥ WS Z L EEKL 7,

itemsize

memoryview DFERDNA MHEMDOKE X!

>>> import array, struct

>>> m = memoryview(array.array('H', [32000, 32001, 32002]))
>>> m.itemsize

2

>>> m[0]
(RDR=V ki)
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(FiDR— 25 D %)
32000
>>> struct.calcsize('H') == m.itemsize

True

ndim
R E Y PRTZRICHANDAIRTTD Z R TEB T,

shape
AEYNREL TS N XThHDBREE£ T, RS ndin OBBOX TV TT,

N—Ya v 3.3 TEHE: ndim = 0 DAL None TR EDRXR TN D X H3BHEHXNE L,

strides

BLH D ZNZFHhDOXTTITH LT, ZREFNDBERICT 72 AT EDITHELRAL MEERT, EX
ndim DERD R TILTT,

N—Y g 3.3 TEHE: ndim = 0 DAL None TR EDX TV R ISEHINE LT,

suboffsets

PIL A X A L OEHOWETRIA L TWBE, ZDEEZZZOFEHRE LTI TVWE T,

c_contiguous

XEY =2 CEARDIEFTHEFEL TWE0E I 0ERT EBE (BE: contiguous )
N— =¥ 3.3 THEM.

f_contiguous

X E Y =2 Fortran IERDIEF T L TW A 0¥ 3 2R RTEME (B contiguous )o
N—ar 3.3 THEM.

contiguous

RAEY =PEB L TWE0E I 0ERTEBE (BF: contiguous o

N—a v 3.3 TEM.

4.9 set (£4) B! - set, frozenset

set X7 27 MiE. EED hashable X 7 =7 v DIEFZLaAL 7Y a »TY, BEOHRICE. RET X
b =T U206 OBEEREA. EES. MES. ZEE. E (PHERTERE) o X 5 REBEENEE O
HOEENET, (Da >y 7 HOWTIIHAAAD dict, list, tuple 7 T A% collections EY a2 —
NEZIRLTLEEN, )

EHZ, ioar s> a v e[k x in set, len(set), for x in set ¥ K—+bLET, aL s> a v
WRNEF 2720 DT, BEIFFADIEFRPEROMELZ IR LERA, o T, BEEIA VTPV I, RT
407, 2Dy —r v ANBRECEYR—FLERA,

4.9, set (]8F) B --- set, frozenset 105
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set BX U frozenset £S5, 2 DDMABRABLDEEGHNHD FF, set 13I2—KTNT, add() *®
remove() DEIRAY v RE[MoTHNEXEETEET, J2—XI7NVRD, Ny ¥ aflirHd. %
HEOF —PMOREDOERL LTHWS I TEERA, —H. frozenset TFA I 2 —X 7T,
Ny aFEE TY, fFRRICNEZHETER VD, HEOX —PMHOREOERL LTHWS ZEMNT
ERER N

ZETRR set (frozenset TIFRW) &, set IV R I 7 RITA, EREZ RGNS > < TRY]-TH
5 THERTEET, Bl {'jack', 'sjoerd'},

EHE56D77ADAVAN T 7 RSFERICEHE %3

class set([z’temble])

class frozenset( [itemble] )

iterable 22 HEFZZIDAATL, FTL W set B LI frozenset A7V =27 b2 RLET, £HOD
BHREIE Ny Db RO TRITERD FEA,. BEOEAZRIT 2701013, AHl0EER
frozenset A 7Y =7 M TR TERD £H A, iterable BHEEINBVEA, FILVEDOEEINRX
nEI,

EHRWL OO HETERTEET:
o BEEIMMICH < XYID THEREEINET 5: {'jack', 'sjoerd'}
o HEAENUKGEMS: {c for ¢ in 'abracadabra' if c not in 'abc'}
o Mav R+ 57 X%H5: set(), set('foobar'), set(['a', 'b', 'foo'l)
set BXU frozenset DA ¥ AR Y RIILIROBRIEERRML 5

len(s)
s DEF (s OBRE) BIRLFET,
X in s

T s DXYN—IZEENIDHELE T,

X not in s

T s DAYN—LZEENTVIRNWZ e ZHELF T,

isdisjoint (other)
H£ED other L HMOERZFFLI VL B, True ZIRL X3, AR ENOOBESHREES L
%5 EDH, HWIZHE (disjoint) &7 D F7,

issubset (other)

set <= other

set DETDOEED other CEENZPHEL £3,

set < other

set 7 other DEHDTEETHEI20Z2HELE T, DF D, set <= other and set != other
Y E#M T,
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issuperset (other)
set >= other

other DETDEEMN set ICEENZIHPHEL FT,

set > other

set 7 other DE FNBEETHL202HELE T, 2F D, set >= other and set != other
v E# T,

union( *others)
set | other | ...

set ¥ 2 TD other DEENSLLIZHMLVESERLE T,

intersection( *others)
set & other & ...

set ¥ 2T other IZHET 2 EERFFO, FILVWESEZRL ET,

difference( *others)

set - other - ...

set IZEFENT, 2D, BTOD other KHFNRWERZH O, FiLLWEEZIELFT,

symmetric_difference (other)

set other

set ¥ other DWINh—HEFICEFTNI2ERZEZRFOMLVWESEERIRLE T,

copy ()
HEDOEVaAVY—ERLET,

BB, HEFTERVRD union(), intersection(), difference(), symmetric_difference(),
issubset (), issuperset() XY v Fi, EEDA 77 7 V&5 LTZINFET, »LT, {#
HF 25 RTIE, IBUIRETRITIERD EHA, ZHIE. set('abc') & 'cbs' DK IKRIRD
DB Z T L. LDFHAP T set('abe') . intersection('cbs') ZXFFL £ 3,

set ¥ frozenset DXBHLDH, BEFATOHBREY R—FLET, ZODEEE. ZLZLOEED
HRETOHMITICHEFEN TS (AWM OETEETHZ) L& HDOEDEZRXMDFELNT
T —HOERENMTOREGEDEIITEETDH 2D (MAEATHEINFELLRWV) LE hDZOLE
WKIRD = ORERMADEE LD /NI VTS, —TOREBMGTOEEOE LEAETH S (LAth
BTHEINFELLRV) L&, HOZOLZIRY —HOEGIMATOEE LD KEVTT,

set DA Y AR YR, frozenset DA VARV A, BRIZEOSVWTHEREINE T, Hil 213,
set('abc') == frozenset('abc') X set('abc') in set([frozenset('abc')]) X True iR
L%,

GRr A & E it D LLEBIZ 2IEFAT T 2T A —BR(L3T 2 2213 TE R A, B AVICK
THB_DODIFEEEX, FLARL, MADOHAPEETIDHD EEALSH. LD §ART IZ False
IRL FF: a<b, a==b, ZL T a>b.

4.9.
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EEIHIET (FoEERER) LAERLRVOT, EEDVYRMIBIS list.sort() XY v FD
HAFREETT,

KEDOERIF, FHEOXF—D LT, Ny TRIFNUIRD FEA.

set A YARVRY frozenset £ Y ARV AW DIEETOIHEEIX, H—HEETOMEZRL £
9, BlZIX: frozenset('ab') | set('bc') I& frozenset £ VARV AZRLET,

DIFDRICET 2 THBEIL set IGHAXINETH, frozenset DA I 2 —RT)NRKA Y RAE YV RIZIHE
HahxtEA:
update (*others)

set |= other |

ETD other DEZEZRBIML., set TEHLET,

intersection_update ( *others)
set &= other & ...

JED set ¥ 2 TD other ICHBFT 2 EREL I EERL T set ZEHLE T,

difference_update ( *others)
set -= other |

other TEENDIHEELTIDIRE, set THEHLE T,

symmetric_difference_update (other)
set ~= other

EELPICDAEENT, HEICIEFLRVWERDAT set TEHLE I,
add (elem)

T elem % set \BMLE T,

remove (elem)

PR elem % set DOWMOIREF T, elem B set ITHFFENTORIFIUL KeyError ZEHL T,

discard(elem)

HE elem 2 set CEENTVWREX, BUDFREF T,

pop ()
s POEROBEREFMDERE, ZRERLET. BEDPEDOEHE, KeyError ZEHLET

clear()

set DETOERFTWMOREF T,

BB, HEFTHRWVIRD update(), intersection_update(), difference_update(), B X
symmetric_difference_update() XV v &, EEDA 77 7% 58 LTRIHIT £ T,

__contains__(Q), remove(), discard() XYV v RDFIE elem ZEE»D LA WI 2IZHFERL TK
72E WV, ZOHEEG L Efi frozenset DMBE Y R— T 27D, elem > & —F7R frozenset %
TERL £ 5
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410 TvE>JE _ dict

RwEIT AT7J27 ME, Ny amiE REZEEOA T 7 MIHIMT T 3T, v v EY I 2 —
RINIEF T 27 P TF, BE, HEDO~ v ¥ VRIEHRE (dictionary) 7213 T3, (fhoa >y 7F+izown
TIIHAHIABD List, set, BIU tuple 7T A&, collections EY a—LZBRLTLIZEW, )

HHOF —I12E, 1FIE CARMEBES ZeNTEET, F—L LTHIRVDIE, hashable (/v > 2 AHE)
THWE, $RODBEVAMPEHEDLIRI 2 -7 ARE (NET2ETIERLS ATV =7 t BEDF—
THEPIT Ko THEDMTDONS K518 TF, HRLABIZEFLWEAREINSE BlZIF1 1.0t
True) i&. ENEfFoTHRELCTY MY —CEEMN T LN E T,

class dict(**kwargs)

class dict(mapping, **kwargs)

class dict (iterable, **kwargs)

AT a v OMESIRE DAL H 25X — 7 — FEROEF L DL N L WEEEZIR L
£75,

HEIIWL OO FETERTEET:

o BHEIMANC A > = XYID T key: value MZFZET 5: {'jack': 4098, 'sjoerd': 4127} &
5W0E {4098: 'jack', 4127: 'sjoerd'}

o WENTLRLZMS: {3, {x: x *»* 2 for x in range(10)}

o MaYR+F 7 X%MMS5: dict(), dict([('foo', 100), ('bar', 200)1), dict(foo=100,
bar=200)

If no positional argument is given, an empty dictionary is created. If a positional argument is
given and it is a mapping object, a dictionary is created with the same key-value pairs as the
mapping object. Otherwise, the positional argument must be an iterable object. Each item in the
iterable must itself be an iterable with exactly two objects. The first object of each item becomes
a key in the new dictionary, and the second object the corresponding value. If a key occurs more

than once, the last value for that key becomes the corresponding value in the new dictionary.

F—U— N5lHEGZoNTHGE. ¥ -7 — FEIE ZDEPMES B ofFoh F IS g
T BICHFEL TV F—MBMEn5E, ¥— 7V — FEIROMIMET BOELE SRR £T,

To illustrate, the following examples all return a dictionary equal to {"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, 3]1))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)])
>>> e = dict({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> a ==Db ==c ==d == e ==

True

410. IvEYJE __ dict 109
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BAIOHID X 512F%F—v— R5|18%E 5 2 2 5L T, F—13E%7% Python OB FTHRIFNUIED F
A, FNLANOFETIE, HEOXF - LTEMIRYARF—THMHEZIEI,
DIREEERPY R— b T 2ETT (ZDX, HRX LDy TR NS DBEEZ Y R—+F 5
”ﬁ%"ﬁ??)

list(d)

BHE JTHELATVWALTOF—DY X MEERLET,

len(d)
HE Jd oHBREZRLETD,

d[key]
d D¥— key DIEEHZRLET, ¥ v 7T key DEELRITIUR, KeyError ZiEHLE T,

HEDY T 75 AW __missing__ () XYV v FEEZRL TOVT, key PEELRZWVES, dlkey]
HEZZDOXY v RE2X— key 58 LT LE T, dlkey] #HEIX, __missing__(key)
DIFFHLIC X o TRENAEZ ZDF FIRT A, EHEINbDZ 20T HRML L FT, o
HPXY v Fid __missing__ () ZMUH L EFH A, __missing__ () DERINTVRWVWEE,
KeyError DEHENE T, __missing _ ) E XYy RTRINUIRLT. £ VARV AEKT
HoTIERDFERA:

>>> class Counter(dict):
def __missing__(self, key):
return 0O
>>> ¢ = Counter()
>>> c['red']

>>> c['red'] += 1
>>> c['red']

ZZTBRELZANE collections. Counter EED—HTT, ZNLiTE->7 __missing__
M collections.defaultdict TEHLNTVET,

d[key]l = value
dlkeyl IC value ZFHEL E3,

del dlkeyl]
d 75 dlkey]l ZHIBRL 3, v T key BEELRIFIUE, KeyError ZEHLET,

key in d
d 3% — key R o TWIUL True . Z 5 THRIFIUL, False ZiRL ¥F,

key not in d

not key in d X #FffiT3,

iter(d)
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clear()

HEDOETOHHZHEALE T,

copy O
E¥%®?§L\:{ to‘—‘%igbij_o

classmethod fromkeys(itemble[7 value])
iterable 2»5F¥F — MWD . H% value ITRE LTz, FILWEEEERL T,
fromkeys O I LOVWEHEFEZIRST 7 I XX Y v FTT, value 1377 4L+ T None 72D ¥75,
ELN2THHEND TN TOMEDFE—D A Y AR AZHET 2L I2R 57D, value IZI 2—X T )L
BRATZI2 7 b (BIZRXEDOY X)) RIEELTHEEERIID D A, L 0EEZIET I
L7zWHaE. b D FFENTERE 2HHL TS W,

get(key[, default])
key DFEEIZHNUL key WTHT 2MH%Z, Z 5 TRIFAUL default IR U EF, default D52 5h
BholGE, 774N Tl None R DET, D7D, ZDRAY v Fid KeyError ZiEHT
5Z3HYEEA

items ()
HEDIHEHE ((key, value) Xf) ODHF LWL 2—%BLET, Ea—FATIT I rORFaXTE
PSR TLIEE N,

keys ()
HEOXF—DH LWL 2—%RLET, Ea—FTPzIFDORFaXT b ZBRLTIEZWN,

pop(key[, default])
key PEHFWXFE T NI ZOMEZEHZF»HHEEL TGEL, £ 5 TRIFNUL defoult ZIRL E73,
default 352 H5NT. DD key HEFFIIEIE LRI IUL KeyError kM L ET,

popitem()
FED (key, value) MEFHENLHEL TGRL T, Md LIFO (AN, JEHL) DIEFTER
MENFET,

LEDTNIYVALTHEONEZDOLFEL & 512, popitem() IFFHFF DR LEHA L THET S
DIZMEFTT, FFENZETHIUR, popitem() DFEULH LIX KeyError ZiEH L E 3,

N—a ¥y 3.7 TZHE: LIFO HFPRIAES NS X512 D T Lk, MATON—Y 3 VTl
popitem() WHMEED key/value X %R L TWE L7z,

reversed(d)

HEOXF—ICHEIHA TV —XZIRLET, Z4Ud reversed(d.keys()) "D a—+H v b
T3,

N— g > 3.8 TEM.
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setdefault(key[, default])
b L. key BPEFFIFETUX, ZOHEZELET, €5 TRINI H% default £ LT key %
AL, default 2B L %3, default DF 7 # )V bi& None T,

update ( [other])
HHDONAEZ other DX —HTEHLET, BFOF -3 LHEZ SN F T, B DEIZ None TF,
update () accepts either another dictionary object or an iterable of key/value pairs (as tuples

or other iterables of length two). If keyword arguments are specified, the dictionary is then

updated with those key/value pairs: d.update(red=1, blue=2).

values ()

HHOEOFH LWL 2—2BLET, Ea—F TP FDRFaXTE 2BRLTIEI W,

dict.values() TELN/Z20D Y 2 —DFEL I ZHET 2 2. 4T False 23R D F3, dict.
values() ¥5 LZHE L= ZHFEIBETT:

>>d = {'a': 1}

>>> d.values() == d.values()
False
d | other
d ¥ other DF —HEZMAE L7 LOWHEZIER L E T, d & other DX —ICEE LD 255
1. other O DIENEBIEINE T,
N—ar 3.9 TE.
d |= other

WE JdOX—Y{H% other THEIHLET, other 13 I vEYY . £RIEIF—LHEORTD 1
TSI TF, d ¥ other DF —ICEEDLD B35EX. other DFTDEIMELINE T,

N—a v 3.9 TEM.

Dictionaries compare equal if and only if they have the same (key, value) pairs (regardless of

ordering). Order comparisons ('<’, '<=’, ’>=", '>’) raise TypeError.

FFE AT ZRE T2 K218 D E L, F—DEMIEFICIEENPBNZ LICHERELTIEE
Vo Vo ZZAHIBREA TR S HEEME N —IETREBIFAZINET, -

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> 1list(d)

['one', 'two', 'three', 'four']
>>> list(d.values())

[1, 2, 3, 4]

>>> d["one"] = 42

>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
(RDR=V1ZHiEL)
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BE.

(RIDR=I D5 DR E)
>>> del d["two"]
>>> d["two"] = None
>>> d

{'one': 42, 'three': 3, 'four': 4, 'two': None}

N—Ta v 3.7 TEHR: HEOEELIFAERETHE e BHHEXNE XS5V ELE, ZOIRSHE
Wi CPython 3.6 OFEEEFEMIT L 7=,

HELHEDOL 2—1% reversed() TIHFEZWICT 2 I B TEZ I

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list(reversed(d))

["four', 'three', 'two', 'one'l]

>>> list(reversed(d.values()))

[4, 3, 2, 1]

>>> list(reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

N— gy 3.8 TEH: HENYNN—RA[REICRD F LT,

dict DHAH LEHEY 2 —%2E57-012 types. MappingProzyType Zf5 Z e B TEF T,

4.10.1 H#EEa—FAT>z I+

dict.keys(), dict.values(), dict.items() WX X»>TiBEINDZ ATV 22 M, Ea—FTPzI b+ T
T, Thoid, HEDHHOBNAY 2 — 2L, HENILHEINLK, La—RBZ0EHEEZKRML £7,

HEE2—d AT7L—1F228THIOT ST —&% yield TEET, £k WEHEZYR—-FLET:

len(dictview)

HEOHHMZERL £,

iter(dictview)

HEOF— i, £7213 ((key, value) DX F AL LTRENS) HEICHEZ A 7L —XEELET,

FoCEHEHAHEFTRESNLET, ZHITED. (value, key) OXfDF|% pairs = zip(d.
values(), d.keys()) DX ST zip() TEWRTEE T, ML VR MEERT ZMDFEIE. pairs
= [(v, k) for (k, v) in d.items()] T,

HEOHEHOBIMPHIBRFIZY 2 —%2 4 T L — 35 2, RuntimeError ZEH L7, TXTDIEH
IKES>TATL— b TERLoZDLET,

N=Pay 37 TLE: HEOIEFPHEAEFTH L ERIEEND X5IHRD E L,
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X in dictview

T DIEOFED X —, fl. F3HEE (HHOBHE. 21X (key, value) X FNVTT) IZH 5 L X True
ZIRLET,

reversed(dictview)

FEOXF—b LIRE HHOEFZEI LA TL—&—%2BLET, RVEOL 2 -3, fiAEh
FIEE 3HONETA T L —FLE T,

N—U a3y 3.8 TLEH: HEDL 2 —2Y N—XAJBEIZR D F L7,

dictview.mapping

Y2 —DOBRIEOFEYRL 7 v 7§ 5 types.MappingProzyType 7 7Y =7 + BRLE T,

N— a3 ¥ 3.10 TEM.
Keys views are set-like since their entries are unique and hashable. If all values are hashable, so that
(key, value) pairs are unique and hashable, then the items view is also set-like. (Values views are not

treated as set-like since the entries are generally not unique.) For set-like views, all of the operations

defined for the abstract base class collections.abc.Set are available (for example, ==, <, or 7).

&L 2 — DAL DHI:

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.keys()
>>> values = dishes.values()

>>> # dteration

>>>n =0

>>> for val in values:
n += val

>>> print(n)

504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list(values)

(2, 1, 1, 500]

>>> # wiew objects are dynamic and reflect dict changes
>>> del dishes['eggs']

>>> del dishes['sausage']

>>> list(keys)

['bacon', 'spam']

>>> # set operations

>>> keys & {'eggs', 'bacon', 'salad'}

{'bacon'}

>>> keys ~ {'sausage', 'juice'} == {'juice', 'sausage', 'bacon', 'spam'}
True

>>> keys | ['juice', 'juice', 'juice'] == {'bacon', 'spam', 'juice'}

(RDOR=V1Fil)
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(FiDR— 25 D %)
True

>>> # get back a read-only proxzy for the original dictionary
>>> values.mapping

mappingproxy({'bacon': 1, 'spam': 500})

>>> values.mapping['spam']

500

411 AVTHFAIR—T v H

Python @ with X, Y7 FRA IR =T v Lo TERINZETRaI Y TF A MOMEESF K- L
9, U XOKREPEITSINLZANTHEA L X DD D TS 2 F TRy 7F A b e, 21— ERY
TAVERTEL IO TE2—XDAY v RTHREINFT:

contextmanager.__enter__(Q)

EfTRFaYTFRAMIAD, 2OF TV 27 P ERBMOETR Y TFAMNIEELEA TS 27 b
PIRLET, ZOXYVy FRRIMEIEZZDOAYTFA X =V % 25 with XD as HiOFHANTFIC
HExhET,

HOEHBZERTAYTFA M= x0Ble LT I7AINF TSI BV ET, 774047
Pz ME_ enter () AOHSTHEZEERL, open() 2 with XDaY7FA MR LTHEDLNS
X5 LET,

BEF 727 P RIRTAVTFA IR =T vy D2 LTIE decimal. localcontext () 7R T D

DBBHHVET, ZOXF=I Y7774 7R I0ERI Y TFA M2V I FLDary7xX+Da

P—iZty FLTZOab—%BLET, 293528 T, with XORKDONE T, with XDHID

a— NICHEEEZ T 10 ERa T XA M 2AEBETEET,
contextmanager.__exit__(exc_ type, exc_wval, exc tb)

EARa 73R 2o FEELTOWREGSE) IS 2Hfl T 20E 502 R T - EY 7 72K

L9, with XORKDOEFTHIHANDBFELE L GE. 518200 e fliy L —2 Ny 7
TBHREZELE T, 25 THRWES., 518IILT None 22D (7,

DXy FRLEMEMNRIND L with IFINDOFEEMZ, with XOBERDIZETEHIT
FTo ZOTRIFINUE, TOXAY Y FOETERZZ LHNOEEIHREET, 20X Yy FOFETHIC
EE7HIANE with XORBEOETHICEZ o 725 2B XHZ TLEVET,

EXNEHNZIHRCELEEITARETIEDD I RA, 2ORDDIC. ZOXY vy RBBOEEERTZ
YTXYy FOIEERKRT EEEEINEFANEZINH LW E BEABIRETT, 2OLSTHEar
TEFRAMTF =TI %IE __exit__ () XYy NEEBRBL 72O I 02 HBICRD 28N TE
%9,

Python 1. BLWRAL vy REH, 77 A AREDF TV =27 FORIRZ u—X, 7277 1 7R/NEE M a >~
TEZ N DOHMBEET R—FT 22012, WOHhDary7TFA A=Yy ZHABELTVET, #8Z
AVFFAMNERE T P aLEEEL TS VWS EORHOWM YN EZIF 2D TIEH D A, filic
DWW contextlib EY a— N Z2HHE L TLFEX W\,
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Python ® TRl —% & contextlib.conteztmanager 7 AL —& 1ZZ D7 b 2 )L OfEE R SEEESTE
ERMLET, V=2 A L — X% contextlib. contextmanager 7 AL —XTFaAlL—bT 38, TaL—
FENBOWI 2 AL —ZBEBBMERT 24 7L —2DRb iz, &R __enter _ () BIU __exit__ () X
Vy FERELLIAYTFAIIA—I X ZIBT ISR %I,

INHDRY v RDF=HIZ Python/C APT ®H® Python A 72 = 7 b OBIFGERIZRRIZ R0 v FDES
NZHBY TR RV 2IERELTLEIN, ZThsDRA Yy FEERLZWILERIZ ZH S %i@E O Python
MOETI7RRATESLXY y R LTIRELRFERD FR A, FTRa Y TF A MREHT 54— "=~V
FIZlR7 6, —HO 7 5 AFEFEOHEBED A — =~y FIFEHTE X T,

412 B7 /) 57—2a 8 - Ox XUy IIA(IYTFR AT >

B7/)57—23> ofbeRHAAAORNE D)y I TA)FRA ¢ AZF Y TS,

4121 oz xUyIITAUT7RE

GenericAlias A7 ¥ =7 MI—RANCZ, 7 7RI FFRIL 2T 5 I TELNET, list ® dict D&
572 AV TFHROIZ IR ML THONS ZEHBIFLALTT, HlZE 1ist[int] & 1list 7 7 R int
LWOB RS ZI-IRTERILEE TS TESN S GenericAlias 7Y =2 FTJ, GenericAlias 47
Pzl MIFR BT/ T3y ofRTHEDbDIhET,

AR RIS, 7 IANDOIREREIE. 2D TADPFRFHEAY v ¥ __class_getitem__() ZFEEL TS
L =R HAIRET T,

GenericAlias A7V 7 NI NFAXA—FRSIT RV Y OB 2FELLY =2V v 7B (generic type) O
KA LTIRS BV E T,

AVTFIIRIHLTY 7RAD BRFERL KGN E—FR3EBO5 8L, 20+ 7Y =7 P HEE
TE2BEZDHZDHLDLET, 72t 2L setlbytes] WS EFIFX, ETDERD bytes THDXIK set
EHobIMT ) 7= are LTHES e TEET,

__class_getitem__() XYV v FEZEZLTWVWAINED AV TF TRV ZRIIN LTI 77 ADBRFER
FLICEHZ OB —F BB O518E. LIZLIEA TV 227 PCEBRINTH—F3EBDORAY v FOR
DEOIZH b LET, b ZIE, [ERRITVIEE X str & bytes DMADT —XENIH LTS Z e
TZXET:

e x = re.search('foo', 'foo') & LZGA. x & re.Match A 7Y =27 bk b, x.group(0) &
x[0] ORVEIZEE LD str ERDET, ZOKIRI TV =7 M GenericAlias Z oM 7
/7 —YaY re.Matchlstr] TEHT LI LD TEET,

e y = re.search(b'bar', b'bar') (ZZT b i bytes WEHOLDOLET) LA, vy bEL
re.Match DA Y AR YR D ETD, y.group(0) & y[0] DEDEIFESE LD bytes BTz h
¥9, M7/ 7—2arTiE. ZOX57% re.Malch 7Y =27 M re.Match[bytes] ¥ RHT 2 Z
LA TLES,
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GenericAlias 4 7Y = 7 MX types.GenericAlias 7 FADA VARV ATS, ZD7 7 AITEH
GenericAlias A 7V =7 P2ERT2DITMS 2 HTEX T,

TX, ¥, ...]
BPX? Y TR X BIZEL DFIBTR IR —REINZH T 2K T % GenericAlias ZAEL

T3, 5IBOBE T OFONHICE-oTIRED F T, 2 2R, float BIOBEREEL 1ist B51HK
W BBy ) T—2a YIERD LI £

def average(values: list[float]) -> float:

return sum(values) / len(values)

50206l LT mapping A 73 =7 POFAEEZRLET, TITEF—HEHD 2 00FI% T
X=X T30z 3 Vw28 THS dict ZffoTVET, ZOHITIE. BEIBIEF—25 str B {HH
int BCH B K57 dict Z5lEuce b 3

‘def send_post_request(url: str, body: dict[str, int]) -> None:

M AIABBEE isinstance() ¥ dissubclass () 1B 518 ¥ LT GenericAlias B {EETZ L IXTE
FHA:

>>> isinstance([1, 2], list[str])
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: isinstance() argument 2 cannot be a parameterized generic

Python FEfTRAICIE B 7/ F—> a3y @3RGS ERA. ZOMHEES =X v 7B ZDRRT X=X
HBLUET, GenericAlias 226 aAVTF AT bV EER LGS, a7 FHNOERIMOF 2 v 7
PZITERA, 722 2 UTOa— FI3HERINEBTADN, 27— 1CRB2 I RETTEET:

>>> t = list[str]
>>> t([1, 2, 3])
(1, 2, 3]

Lodb, NIRX=ZNET 22y Z7HIE, A7V 27 MR T X =2 OBERZHIFRL 3

>>> t = list[str]
>>> type(t)
<class 'types.GenericAlias'>

>>>1 =10
>>> type(1)
<class 'list'>

repr() X str() OY =2V v ZENTHT ZIFNH LIE, ST X —XBI2FRRLET:

>>> repr(list[int])
'list[int]"

(RDR=V1FiL)
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(IO~ — 5 O E)
>>> str(list[int])
'list[int]"'

Pz Vwr7arviFBo __getitem__() XYV v R, dictlstr]lstr] DXIRIREHFIRVEIIT,
FIAEEH L E5:

>>> dict[str] [str]

Traceback (most recent call last):

TypeError: dict[str] is not a generic class

— T, Ao BEH 2MEDNT5ETEN TS, T DT “GenericAlias* A 7Y =27 bD __args__
BB 2REKOREF U TRIFIUIRD $8A:

>>> from typing import TypeVar
>>> Y = TypeVar('Y')

>>> dict[str, Y][int]
dict[str, int]

BESIXVYIISR

DITNOEHES A TV 757 201F, NI RXA—ZFED 22V v 7RESR—-—FLET, 2DV R MIZELITHEE
ENTOVERWATRENEL D D F3,

o tuple

e list

e dict

e set

e frozenset

» type

e collections.deque

e collections.defaultdict
e collections.OrderedDict
e collections.Counter

e collections.ChainMap

e '’ collections.abc.Awaitable

e collections.abc.Coroutine

e collections.abc.AsyncIteradble
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e collections.abc.AsyncIterator

e collections.abc.AsyncGenerator
e collections.abc.Iterable

e collections.abc.Iterator

e collections.abc.Generator

e collections.abc.Reversible

e collections.abc.Container

e collections.abc.Collection

e collections.abc.Callable

e collections.abc.Set

e collections.abc.MutableSet

e collections.abc.Mapping

e collections.abc.MutableMapping
e collections.abc.Sequence

e collections.abc.MutableSequence
e collections.abc.ByteString

e collections.abc.MappingView

e collections.abc.KeysView

e collections.abc.ItemsView

e collections.abc.ValuesView

e contextlib.AbstractContextManager
e conteztlib.AbstractdsyncContextManager
e dataclasses.Field

e functools.cached_property

e functools.partialmethod

e 0s.PathLike

e queue.LifoQueue

e queue.ueue

e queue.Prioritylueue

4.12. B7/5F—2aV® - xRy IIAUFTR . AFY
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e queue.SimpleQueue

o re.Pattern

e re.Match

e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProzyType

e weakref.WeakKeyDictionary
e weakref.WeakMethod

e weakref.WeakSet

e weakref.WeakValueDictionary

GenericAlias A7 7 FOYRILREMY
ETORIA=XFED 22 v 7INE, FRRICRTHAHLEHOBESEEZEEL TVET,

genericalias.__origin__

ZOBEMIE. WETBARIA—RMNETHEVWS 22V 775 A% LET:

>>> list[int].

<class 'list'>

origin__

genericalias.__args

CORMIE. Y2 AV v 27T ADITLD __class_getitem__ () WKIEX Nz tuple TT (BXD 1D
BabHD )

>>> dict[str, list[int]].__

args__
(<class 'str'>, list[int])

genericalias.__parameters__

ZORMEE. __args__ 1 HZEEOMERD X FAT, BEIS U TREE SN T (ol
LHHIT):

>>> from typing import TypeVar

>>> T = TypeVar('T')
>>> 1ist[T].__parameters__

(~T,)
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AM:  typing.ParamSpec /8T X — X% &{ GenericAlias A 7Y =7 Mk, RARKRICIEL W
__parameters__ ZHRi/IRWVWATEEMEDS D D £, ZHUX typing. ParamSpec DEICHEHNILIF = v ¥
ZHMNE LTW3720TT,

genericalias.__unpacked__

ZHUR, BT A VT RAD + HETF 2o T HENGEEICEL R 2 EBETS (TypeVarTuple %
ZRLTLZEWV),

N—a v 3.11 TEM.

B
PEP 484 - Rl b ul
7T —=>avyDiH®d Python D7 L— LTV =7 ANDEATT,
PEP 585 - fZ2#OL 2> a3 B0 E Y MIHITBHIFE (generics) DER ¥t
iz 2 ARXY v K __class_getitem__() ZFEELTVWREHEEI. BES A T75VD7 7 RITHL
THA T 4 78T X =XKL R AREIC T SHRARENDEATT,
SRV OR, A—HY—FEDD Vv VB LUV typing.Generic *E

TR I A = RBGEDFRETH D, h ORI F = v H—DHETZ 2V =22 v 7 7 5 X% F4E
THHEDRF a2 X T,

N—a ¥ 3.9 TEM.

4.12.2 Union B¢

A union object holds the value of the | (bitwise or) operation on multiple type objects. These types are
intended primarily for type annotations. The union type expression enables cleaner type hinting syntax

compared to typing.Union.

X1Y|

X YZREOBERRSTZ2 Union #7327 F2ERTLET . X | YIEX &Y DwIFhhrzEK
L%, ZHUd typing.Union[X, Y] LEMTY, 728 2I1E UTOREIG e LT int ME7ld
float MEMELTVWET, :

def square(number: int | float) -> int | float:

return number ** 2

AR | OART Y PR ETRIC 1O EORITATZREX U AN— LTEL LI R = V2 ER
TBDIMED ZIFTEETA, 722 X213, "Foo" DWEXLERINTVWARWVWT FANDODERTH 24
A, int | "Foo" IFFEITHRHCKML £ 3, AIASREZEL =4 V&, "int | Foo" D XS, 1=
F U BREXFHE LTHLEDOLTLEEW,
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union_object == other

Union 7Y =2 MEMD Union A7 =27 b OFEMEZE T A M TEF T, UNEEFEMTT:

o Z=FVEIDa=F AT EEILEINET:

[(int | str) | float == int | str | float }

o ROEENZHIRE M E T

[int | str | int == int | str }

o A=A UMBHET 5 IEFIIEHINES:

[int | str == str | int ]

o It is compatible with typing.Union:

[int | str == typing.Union[int, str] }

o Optional #{Z None ¥ @ Union B CidiRTcE %3

[str | None == typing.Optional[str]

isinstance(obj, union_object)

issubclass(obj, union_object)

isinstance() ¥ issubclass() OFEFHLIEEH S D Union A 7322 b2 R—FLTVET,

>>> isinstance("", int | str)

True

L2 L. Union A7 =7 bDHD parameterized generics 1 &F = v 7 TEFHA:

>>> isinstance(l, int | list[int]) # short-circuit evaluation
True
>>> isinstance([1], int | list[int])

Traceback (most recent call last):

TypeError: isinstance() argument 2 cannot be a parameterized generic

The user-exposed type for the union object can be accessed from types.UnionType and used for

isinstance () checks. An object cannot be instantiated from the type:

>>> import types
>>> isinstance(int | str, types.UnionType)
True
>>> types.UnionType ()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: cannot create 'types.UnionType' instances
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AR: X | YWXEYR—=PbFT272012, BA T2 M __or__ ) AV FPBMENE L, XX
FAT __or__() 2T 2L Union 24— N—=54 FI25501HD %3

>>> class M(type):
def __or__(self, other):
return "Hello"

>>> class C(metaclass=M):

pass

>>> C | int
'Hello'
>>> int | C
int | C

BE:
PEP 604 -- X | Y #3X ¥ Union B! 2R L T35 PEP

N— a3 ¥ 3.10 TEH.

4.13 ZDbDIEAAHE

AR TYREFE ZOMN ODOEEDOA 7Y =27 b2 R—PLTVWET, TNHDEFLALIZ 1 DFE
2 DOEFELZTZYAR—FLTVET,

4.13.1 Ea—-I

EY 2 =T BME—ORBEREEIZEE 7 72 X m.name TT, 22T m IEEY 2 —LT, name i m
DY YRNVT =T N ECEREINLFNCT 7 ALET, EY2—VEHICRATZZEHTEET, (&
B, import X, BEEICWZIE, EY 2 —AF 7V 27 MIHTZHEETIEH D FHA; import foo I foo
CEHDFONTEY 2N A TI 27 VOREERELIZE T, foo LEDFOLNTZEY 2 -1 D (HHTED)
ER 2HEELET, )

ETDEY 2a—NVIZHIFHRBEMED __dict__ TF, ZNEEI 2 — DYV RAT—TINEELHETT,
COMELEZMZI L HIBICEY 2 - VDY YRV T—TINEEETLZIeNTEE TN, __dict__ J@tk
PEHERATSZCETEERA (m.__dict__['a'] =1 EFEVTn.a%® 1 ICERT DI IETETETH.
m.__dict__ = {} tEL LW TEERA), __dict__ ZEEZHZIMHMI 2 I3HRINEEA,

A VRSV RAHAAENTZEY 2 — I, <module 'sys' (built-in)> D XS5 KXEINET, 774
Ao BEAH IS, <module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> &EHrNhF I,
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413.2 V5ABLVISFRAIVRAAVR

ZARHIZDWTIX objects BXU class #BRLTLZE W,

4.13.3 A%

BRA 7Y =7 MZBBERIC L o TAERSNE T, B 7Y =7 NS 2ME—DRIEIX. 2R 2O
$Z 2 TY: func(argument-list) ,

BEcA 7Y =27 MR ZEED D £5: HAAAERE 2P ERBKTT, £H50 bR UHME (B
BOMOHL) 29 R—bLEIH, FEIERZOT, A7V OB ELD £,

FEANZ. function ZZR L TL & W,

4.13.4 XY K

XYy N3BEERLZHo TP TS, XYy FIZBZREEH D F3: (VA MDD append() O
& 972) built-in methods &. class instance method T3, #HARAAXY v Fid, ZhE P R—-bFT 28
—HICELIRE N TVE T,

A VARV AZBELTAY v F (77 RADHLHEMANTERI N 77 xF 5L, Rkt 7
Pz RN ET, TREHRERX Y v K (bound method) A 7Y 27 T, A VARV AXY v K
(instance method) & dIFINF T, MR SR, 518V R M self sl BIMSNE T, HifX
Yy RiCid 2 205 AN LERBEERD D 3. m.__self__ EZDXY v RPHETE24 7Y 22 b
T, m.__func__3ZDXY v FEEELTVWIEMTT, n(arg-1, arg-2, ..., arg-n) OMEH LI,
m.__func__(m.__self__, arg-1, arg-2, ..., arg-n) OMUHL ¥ 5ER2IZEM T,

function objects LRIFRIZ, XV v FATY 27 MIEROBHEOBGZY R—FLTWVWES, LLrL, X
Vo FEMEEERCETEOMBA 7Y =2 b (method. __func__) WKRIEEINTWVWEDT, NAf Y RX
NEXY Y FIZXYy FEEEZRET L2 ZEHINTVERA, XV Yy FZEEEZREL LS T DL
AttributeError DEMENE T, XY v FORMEZHRE T 27-DIF KDL CZDO NEOMBA 7Y =
7 MCHRINCRET 20BN DD 5

>>> class C:
def method(self):
pass
>>> ¢ = C(O)
>>> 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'

FEMINE instance-methods ZZIR L TL 2 & W,
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4.13.5 A—F#4T>xo b+

I—-FATY=r ME, BEARED L5 7 Fla v o v Eie” Python OFTAIREa — R 2R T4HIT
FEZICESTHEDNET, I—FA TPV x27 NI —NARFETRIEANOSEEZE R WETHEEA 7
Dzl PeERRDET, a-FAT I 27 MIMBALBEE compile ) WX o TRI N, FRBKAT
Dz D __code__ B LTHWMDHEEET, code EZ 2 —LdSHWMLTLIIEX N,

__code__ "D7 7€ RZ object.__getattr__ I obj ¥ "__code__" FEL TTVWE T, BEEARNY
b ZEHLUET,

T KA Tz ME ARSI ezec) R eval ) IC (Y —AXFHIOMHD D) FF = LT, Efi%
AT E T T,

FE, types ZZH L TL 20,

4136 BAT Uk

ATz VEARBRA T2 7 VR LET, A7V 27 ORI AL type() T7 7L RE
NET, WATI 27 MEFHEOREEDH D F8 A, HHEEY 2 - types IR TOMAABLIELIE
FEINTVET,

BNIZDEHICEETRINET: <class 'int'>,

4.13.7 AINAT> I+

ZOFTY 7 MEAHTIICERZRE R VEBICE o TRENET, 2047V =2 MAIEEORFEEH D
FHA, XAFA T 22 MF—D7 13T, None (lAAA%) LHDTHNTVE T, type(None) () 1F[FL
SN UEERLET,

None ¥ HEEFKINF T,

4.13.8 Ellipsis 77>V k

CDFATI 27 MERICATIA S VI Ko TEDNE T (slicings 2B L TSV, FFRZERER
B P R—bLTOERA, Ellipsis A 7327 MI—D272F T, ZO%HINE Ellipsis (flAAARH) TI,
type(Ellipsis) ) 1ZH—®D Ellipsis ZIEM L £7,

Ellipsis 721 ... L HFERINE T,
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4.13.9 Notlmplemented #7727 +

DX T =7 ME MG L TWARWEITH U THERERES “IHERELI RO bt & 2o DA
HIRENET, #FMllE comparisons ZZMR UL TLZE W, NotImplemented 7Y =27 MI—27/21F T,
type (NotImplemented) O IZZDHE—D A Y ARV AZELE T,

NotImplemented L HERINF T,

4.13.10 Boolean Values

Boolean values are the two constant objects False and True. They are used to represent truth values
(although other values can also be considered false or true). In numeric contexts (for example when used
as the argument to an arithmetic operator), they behave like the integers 0 and 1, respectively. The
built-in function bool () can be used to convert any value to a Boolean, if the value can be interpreted

as a truth value (see section EIREH|E above).

They are written as False and True, respectively.

4.13.11 RPF T2z k

Z DIEHIE types IR L TL 22 &\, stack frame objects, traceback objects, AT 4 XA TP =7 MIC
DVWTEHARENTVET,

4.14 55BN
FEEF, WOpDFTY =7 MITH LT, @RS a 3R emAal LEHOBEZEMLE S, 20
BV ORI dir() MHIAABBTHRE SN EE Ao

object.__dict__

A dictionary or other mapping object used to store an object’s (writable) attributes.

instance.__class__

The class to which a class instance belongs.

class.__bases__

The tuple of base classes of a class object.

definition.__name__

TR, BB XYY R, TRAZV TR, Px2Fx L —RA VARV ADHEITTT,

definition.__qualname__

T2, BB XYY R, FTRAZVTR, V2L —XA VARV AD B8 T,

N— a v 3.3 Tl
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class.__mro

This attribute is a tuple of classes that are considered when looking for base classes during method
resolution.
class.mro()
This method can be overridden by a metaclass to customize the method resolution order for its
instances. It is called at class instantiation, and its result is stored in __mro__
class.__subclasses__()

Each class keeps a list of weak references to its immediate subclasses. This method returns a list

of all those references still alive. The list is in definition order. Example:

O
[<class 'bool'>, <enum 'IntEnum'>, <flag 'IntFlag'>, <class 're._constants._

—NamedIntConstant'>]

>>> int.__subclasses

4.15 BEREXFHDOEHRTORTHIR

CPython & DoS(#— B AHERE) Z2BWHT 272D int ¥ str ORI OEHFIT AR HIRZRITE L
720 ZOMIBRIE 10 #ER 2 DREFLUOELNC OH BHINE T, 16 EE 8 R L 2 EBIIHIRL D
DEEA, LIRMEEIRETEXT,

CPython @ int BZ, EEORSOHEANA F VB TRELZZBDTY (—fRIC "bignum” 7232 EE
B LTHIONTOVET), BB 2 DRNZFETRVIED, EORRTXFAHE A4 F VLRI, HD0
W3NS F VB CFINCAEITZ 2703 AAEFELEE A 10 #ERITHT 2703 X LTI &b
FLHILENTVWEHDTX R, 2RIV (sub-quadratic) BHEXIZHR D £3, =i#% CPU TH. int('1"
* 500_000) D &5 BKEZRMOLEIUNI 1 UL EDH 5 AIHEMAH D 7,

Limiting conversion size offers a practical way to avoid CVE-2020-10735.

HIBRIE, JERE R T VTV XL SN BHET. AN E G ONRISH L TER 2k
T 7YX —RAT7RIEEDOHBRE AV Y FESRERA,

HEDOERIHIRZEZ % £, ValueError SR INE T

>>> import sys
>>> sys.set_int_max_str_digits(4300) # Illustrative, this is the default.
>>> _ = int('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300 digits) for integer string conversion: value has 5432
—digits; use sys.set_int_max_str_digits() to increase the limit

>>> i = int('2' * 4300)

>>> len(str(i))

4300

>>> i_squared = i*i

>>> len(str(i_squared))

(KDR=V1ZHiEL)
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(RIDR=I D5 DR E)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300 digits) for integer string conversion; use sys.set_int_max_
—str_digits() to increase the limit

>>> len(hex(i_squared))

7144

>>> assert int(hex(i_squared), base=16) == ixi # Hezadecimal ts unlimited.

77 4L b @ _ERRMEX 4,300 #7 T, sys.int_info.default_maz_str_digits TERINTVWET, &ZEA
e /N D _EFRfELX 640 MTT. sys.int_info.str_digits_check_threshold TERINTWVWET,

ifER3:

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int('578966293710682886880994035146873798396722250538762761564"
'9252925514383915483333812743580549779436104706260696366600 '
'571186405732"') .to_bytes(53, 'big')

N— a3 r 3.11 TBEH.

4.15.1 LEDH 3 API

HIBRIX int & str £72103 bytes DI TOLEIRTIRE DD D 2 AIREMNED D 2 LA XN ET:
o int(string) TT 7 4V F OEH 10,
o int(string, base) T 2 DNXFELND TN TDOHEEL
o str(integer)
o repr(integer)

o D 10 EH TOXFIHNER, 72 21F £"{integer}". "{}".format (integer) =X b"%d" %

integer,
HIRIE, #7112 X2 BB TCIERA I EE A,
o int(string, base) THEEAT 2, 4. 8, 16 £7=1d 32,
o int.from_bytes() ¥ int.to_bytes() .
e hex(), oct(), bin().
o EXIBE S ZEFEMIFE T 16 EE 8 MR 2 EHTORI,
o str b float,

o str 5 decimal.Decimal,
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4.15.2 LIRfEZRET S

Python ZEH ¥ 2 AICERBEAR E /234 VX —TVXDav >y 534007 7 7T LEREZRETE XS,

o PYTHONINTMAXSTRDIGITS. 7z¥ XX PYTHONINTMAXSTRDIGITS=640 python3 ¥ LRR{E% 640 123%
%€ L. PYTHONINTMAXSTRDIGITS=0 python3 IIlfR %ML 3,

e -X int_max_str_digits. 7= & 2! python3 -X int_max_str_digits=640

o sys.flags.int_maz_str_digits {ZX PYTHONINTMAXSTRDIGITS % 721X -X int_max_str_digits
DENBRESINE T, BREABE X A7 aYOlAPEEINLHBEE X £ 7> a vy
BERINET, -1 LVIHIEIEELLRBETHE2I 2R, ZOHEIE sys.int_info.
default_maz_str_digits OMEPFIIALRICHEH I N E T,

a—FTid. UPD sys APT 2 L THAED EREZFANX, FrLWMEZRETE XTI,

o sys.get_int_maz_str_digits() ¥ sys.set_int_maz_str_digits() &4 ¥ X =TV XEKTD
ERREZES, RETEE T, V74 VX -V XEFhZhD LREEZFES 3,

77 4V ME L R/MEICEE 3 2B sys. int_info THBRTEE !
o sys.int_info.default_maz_str_digits 132 Y A VDT 7 # L + FERIETS,

e sys.int_info.str_digits_check_threshold X LIREY L TIHEETZ 2 REDMETT (0 DHAEIT
AN D £5)

N— a3 v 3.11 TEH.

AR PR EREEZFRET ST, MENEE 2 AREMRHDET . ThTEDHDEITH, Y—R
a— FNTRIEZEZ 2T 10 EBOBHMY LTHEET 23— RPFEELE T, HICHREZDST 2 Z
L OIEREE. 10 RO 7 I THIREBZ 2 EI 2 FHOERE G a— ROR—ZK, Thbb
WEEITEERE, TP 2—1D4 Y R— MR, FEA VR N—URRYE, ZOa—RKDRHD .pyc 7 7
ANPMESENZETOL IHORKTOLS —TF, REREMEZELY —Ra— FITH$ 2 [EHEFRIE,
ZOERE, 0x 2o THEHOHIRZ R 72720 16 EBOEICERT 2 22 T,

N EREZESHE. 77V —2a YEBMEIICT A P LT EZ W, BEEARS 7 7 7 %2fE-
T, HIRDEEFFER, S HITEA YA F— LV OERFET Python 23 .py 7 7 A AV EZHENTa XA L LT
.pyc 7 7 ANVEAER T DB HHEHIND XS LIIREET, EEICT A MFEITEINDE X511 TKL
72EW,

4.15. BEHRCXFIOEHLTORIHIR 129



The Python Library Reference, V) —X 3.11.14

4.15.3 HEHTE

The default sys.int_info.default_maz_str_digits is expected to be reasonable for most applications.
If your application requires a different limit, set it from your main entry point using Python version

agnostic code as these APIs were added in security patch releases in versions before 3.11.

URE a7 AT 3:

>>> import sys
>>> if hasattr(sys, "set_int_max_str_digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits()
if current_limit == O or current_limit > upper_bound:
sys.set_int_max_str_digits(upper_bound)
elif current_limit < lower_bound:

sys.set_int_max_str_digits(lower_bound)

SERIZIEINC T A12iE. 0 WERELF 9,

D=3
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#H A A HI5t

Python iZBWT, $XRTOHSMNI BaseEzception B OIRELZY FADA Y AR Y ATRIFIUIRD £8
Ao FFEDZ 7 A% EMT 5 except HixfEd try XITBWT, ZOHIUIZD T I A SIRE LGNS Z
ABHMHELUETH, 2077 XDIRE 7T OHIN I 5 RFNWH L £ A, V77 7 Z{LOBERIZZ W 2 DD
o FRE. ENODECARITTZoTIBGAETHEHELIRD ZERA

CDETHEIT BHAAALBIINE, A > 2TV ZPHARAAEBIC L o TEREINE T, FICERLLEWAE
D, Thoidz o —DFFLWERKZ R 7 BiEfE (associated value)” ZHib 3, ZOHIZ. HEOHER (=
Z—a— R, Z20a— Fzalld 2708 Y) OXXFHN2 TATT, BEEREE., Pt 7 20ay
A L7725 e LTEIRET,

I—HIZXk2a— FHHHAAAHINEEHTEZ S, ek T, FINANVFZERTAMNLED, AV &T
VEPEUHNEERTZ2RNE "B x5 R LR 57 —%(HTHE2IERELZDTEES, Ly
L. 2—VFDa— NPEYTHRVWZ I —%2EHT20E0F 2 HFEEZVOTHERL T XN,

M AABGIIN T Z ZEHF T BN EERT 2D T 7 72T 22 e B TEE T, HLWLHEISII,
Ezception 7 7 AMEDY T FAD—DO06IRET 5 I 2 BEID L X T, BaseEzception H HIFIRAE
LBEWTREW, fisteEHRT 2 ETOFLWERIZ. Python 72—+ VY 7L O tut-userexceptions DIHH
ZHHx7,

51 A>T+

BistA 7Y 27 b D 3 oDEME. BB ER XN EICE T 2 EReRMAL $5:

BaseException.__context__
BaseException.__cause__
BaseException.__suppress_context__

When raising a new exception while another exception is already being handled, the new excep-
tion’s __context__ attribute is automatically set to the handled exception. An exception may be

handled when an except or finally clause, or a with statement, is used.

This implicit exception context can be supplemented with an explicit cause by using from with

raise:
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[raise new_exc from original_exc }

from 12/t < IEHIH D None TH L TER D FH A, RITEHIN BB D __cause_ ¥ LTHKE
XINFET, __cause__ EiET S Z 2L, __suppress_context__ BHUEFEERMNIC True IKFHET 3
ZXIZb# B DT, raise new_exc from None %25 Z & THRINTHWHINEZH LW D TE=
iz TRRT 2 (WA KeyError % AttributeError ICHE EHZ), dHWHIMNIT Ny R ORE
Tz 3X5 __context_ WZHRIZLATEET,

7 7 4L b D traceback R — NI, FISBEAD traceback 122, 246 DEEHX N5 2 R
L¥73, __cause__ CTHIRINCHBH X B7-HI5ME. BFHET 2R LIEFEICRREINET, __context__
THEBNHEE X B 7-64M3. __cause__ A% None 7> __suppress_context__ 7’ false DEFEITD A
FRENZFET,

Wiz E &, #EHE X W FMSRE N T, ZOFINERIIEICRRINE T, 2D/, traceback D
BT, BICEH IR RBOBIALREREINE T,

5.2 HHAHFISND SMET D

User code can create subclasses that inherit from an exception type. It’s recommended to only subclass
one exception type at a time to avoid any possible conflicts between how the bases handle the args

attribute, as well as due to possible memory layout incompatibilities.

CPython E&EOF##: Most built-in exceptions are implemented in C for efficiency, see: Objects/excep-
tions.c. Some have custom memory layouts which makes it impossible to create a subclass that inherits
from multiple exception types. The memory layout of a type is an implementation detail and might
change between Python versions, leading to new conflicts in the future. Therefore, it’s recommended to

avoid subclassing multiple exception types altogether.

53 BEEJSX

T ofistid, FicthofistoriKs 7 2 e LTEbIh T,

exception BaseException

ETOHABAABNDEIES 5 ATT, T—VFEROHFISCEZPRRKINE ZLEFERIEATVERA
(HEHRIZIE Ezception o TLZE W), DI FADA Y ARV RIT str() BHINIHE. 4~
ARV ANDFDRH D, 5P NG E I TFHINRINE T,
args
B a2 52 RICEZ 6N DOEXTILTY, HAAARINIEE, =5 —Xvk—U%5
A B DD FANT 218 E L THEINE T2, HITIE (0SError 72¥) WL DD 5 |8z b
El. ZORTNVOERIFINGERZADZ DD H N ET,
with_traceback (tb)

This method sets tb as the new traceback for the exception and returns the exception object.
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It was more commonly used before the exception chaining features of PEP 3134 became
available. The following example shows how we can convert an instance of SomeException
into an instance of OtherException while preserving the traceback. Once raised, the current
frame is pushed onto the traceback of the OtherException, as would have happened to the

traceback of the original SomeException had we allowed it to propagate to the caller.

try:

except SomeException:

tb = sys.exception().__traceback__

raise OtherException(...).with_traceback(tb)

__traceback__

A writable field that holds the traceback object associated with this exception. See also: raise.

add_note (note)

s D 7 — b+ ¥ LTXFF note ZBMULET, / — MIFEED b L —28y 7 THIHNSLFEF D%
WWFRRSNE T, note BWXFHNLNDIHE TypeError DIREEINF T,

N—a v 3.11 Tl

__notes__

add_note() TEIMENZHIND ) — DY R+, ZOEMIE add_note() ZMUIHET AKX
NE7J,

N—Ya ¥ 3.11 TE.

exception Exception

AT LIETUNDETOMAAAFINEIZ D7 5 2L BIRELTVWE ST, £ ThO—FER[IND Z
DY TANBIREZIRHZNETT,

exception ArithmeticError

Hiff oA R I =12k L TEBENEHAHRAABIN OverflowError, ZeroDivisionError,
FloatingPointError DK 7 AT,

exception BufferError

Ny 77 ICBET 2 REMTRA R o T L BRI NE T,

exception LookupError

YV TERIIY =T Y RATHEDNF A VT ADPERNIBRG AN EN B HS IndezError
B LU KeyError DRJES 5 ATF, codecs. lookup () WX o TEEEHINEZZ b DD FT,
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5.4 BRHN

LUNofsh, aFE 2 s B4 T 9,
exception AssertionError

assert XWVERM LG IEN I E T,
exception AttributeError

JEMEZIR (attribute-references ZZ M) LAV KB L GE XL ENET (A7 =7 I ENED
SRPBEORAZ o7 R — P LTOWARWEEIZIE TypeError 25EMENET),

ARSI RZDF—v— FEHEHS$ %M > T name 3L obj BHEZRETE XY, HESNS
&, 77 xApRAELNLEBEOLR. FOBEICT 7R LEF TV Ve, FRAENERLET,

N—a ¥ 3.10 TEHE: name BLU obj EIEIEMINE Lz,

exception EOFError

input () MMAld 7 — X EFH E T1C end-of-file (EOF) IEL2HAICEHINE T, (EE: io.
I0Base.read() & 4o.I0Base.readline() X v Kk, EOF IZ# T 3 L HEXFHZRLET, )

exception FloatingPointError

BREEREDI TR R A,

exception GeneratorExit

Jrxl—% % J—F2 P LN FITEHEINE T, generator.close() ¥ coroutine.
close() ZZML T EZI WV, ZORSMIEHEICE ZXL I —TRRWVWD T, Ezception TIE L
BaseEzception ZEHMAL TWE T,

exception ImportError

import X TEY a—l%u0—FL XS LTHBEIRET S AN ENE T, from ... import D
o from list” (FREE @ ... D7) AR ROP SRV I EH IR E T,

AT arDOx—v— REHTIE name & path F. MIGT 2 EECHESNET
name
4 VR—= b EilABEY 2 LD,
path
BlAEBIERI Lz7 7 £ LDRZ,
N—=Yav 3.3 TEHE: name BX U path BEIBIMINE L,

exception ModuleNotFoundError

ImportError DY 72 5 AT, import X TEY 2 —IBROLLRWEE KB INE T, Fi
sys.modules |2 None D’ZF ENBLEICH AL INF T,

N—a v 3.6 Tl
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exception IndexError
= Y ADWFHHEHIN DG EELINE T, (RTA4RADA VT 7 RE>—F Y ADH I E
XD BITTEINET; 4 V7 7 ADNBBMTRWIGEA. TypeError BEHINET, )
exception KeyError

Ry EYT (BE) oF =0, BFEOXF—DORENIIAORSLp o GEIEH SN E T,

exception KeyboardInterrupt
Z—HEDAKZF — (X Control-C ¥721% Delete) I L7HEIEN I E 3, Ei7h,
DIAAITEHNCER SN E T, Exception ZHIET 23— FIZRE-> THIIES N TA ¥ X 7Y XD
THOHEFENRVE ST, ZOBISNE BaseEzception AL TWE T,

AMR: Catching a KeyboardInterrupt requires special consideration. Because it can be raised at
unpredictable points, it may, in some circumstances, leave the running program in an inconsistent
state. It is generally best to allow KeyboardInterrupt to end the program as quickly as possible

or avoid raising it entirely. (See Note on Signal Handlers and Exceptions.)

exception MemoryError

HEBEPICAEVDPRRLED, ZORKNE (XA T7P 27 b0l O0HEET 22 T) £/218IHA]
e d LR WEEIEN SN E T, 2o oMEEIZ, X'V REICR -7 (M) fEoEEY
TRIXFHTT, FEOAEVERT?—%72F v (C ® malloc() BIEK) D7z, 4 > &SV &
B HEBECEIHTE 2 L3 E LR VOTHERELTALE W, ZRTH, 0l I L0FENFEK
DEEHATEITAZR Y 7D ML —2ANy 22PN TE 2 X512, sk shxd,

exception NameError

0— L E7E 7 a— NV OARIRROP SR o GEICER I E T, ZUIIEBHIO GERIE::
spam.egg TIFR S HIZ egg DL O R) ZHTOAITHEAINE T, BIEMEIZROH» 5700 o 50T %2 &
UI“?“—){ ‘742—“/‘\"6"3_0

AVRA IS RDF—T— FEHSHZH > T nane BEZRETCEXET, RESINLEES. 778X
WA SN EROLHIZRL T,
N—T g 3.10 TZEH: name EMEBMEINE L=,

exception NotImplementedError

Z OHIE RuntimeError 2 HIRELTVWE T, T—HPFERDHEEL S 7 AIZBWT, HIRXY v BH
IKEZ FRTA=NTA FENDZEZERTIGHICZOFNEEH LR TR D EHA, £
75 R IEEFTH O ARRDELELBINT20ELDHZZE2RLET,

AR HETFRXY Y PR R—FEATOVAREVWI B RTEHWNTZORINZHEHTAREZTIEHD
FHA, ZOEIRT—ATREARL—ZXRXY v RERERDEZ L T20, 777 2AD5EEIX
None ZFE L TL 7ZE W,
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AFR: NotImplementedError and NotImplemented are not interchangeable, even though they

have similar names and purposes. See NotImplemented for details on when to use it.

exception OSError( [arg] )

exception OSError (errno, strerror[, ﬁlename[, winerror[, ﬁlename?] ] ])

ZDBIINE S R T 2B AT ABEO L Z — 2R LG E Ik S E T, #Hl 213 file not found”
% 7disk full” D K57 I/O DRMAFEALE ETT FIBROMBPRELRGER. MOBMFENZT
7 —3FREET),

AR+ 27202 FKBOHBRIEFRLOMNLT 2EEERTE L 3, EEIRr o LGS EETZT
7 4V T None TT, B HINMEDI=DIZ, 51503 3 DIESINHE. args BIHEERIIO 2 DDE
HDBPOIRDBATNVERBLET,

VR LT REFEBIE. OS exceptions TR SNTWS 0SError DY 77 I A%RT ek
K HYET, FEDY 77 7 RIEMIIR errno HIZ XD £F, ZDEEX 0SError ZEHEE /21T
IAVTRATHEL, 775 Z{URFICHR IR D o BB ICDAFREEL T,

errno

C Z# errno ICHRT2HEL S —a— F T,

winerror

Windows I28WT, %4 7 4 7 Windows =5 —a— K252 %3, ZL T errno EHIX POSIX
TWHIRA T 4 TLF7—a— R NOB X ZDOBERTT,

Windows Tl&. winerror 2> X b 7 7 X5 BB DG E errno BHIX Windows =5 —a—
R SE XN, errno SIEIZERINE T, DT T v b7 5 — L TIX winerror 51EIIEHR X
. winerror BHIXEEL XA,

strerror

OS it 2 X5k, MET 27 —RX vt —I T3, POSIX Tl perror () T, Windows T
¥ FormatMessage () THEILZNE T,

filename

filename2

77 AN AT LNAH 1 OB T 2654 (B2 open() R os.unlink()) DHA. filename 1
BRICTE XN 7 7 AN TT, 7 7 A LT AT L8AH 2 DB5 T 2B (H1 213 0s. rename ()
DFE. filename2 IR SN 2 DHO 7 » A VKT,

N—aYy 3.3 TEH: EnvironmentError, IOError, WindowsError, socket.error, select.
error, mmap.error A OSError MG EINE L, AVA NI 7RIV T 7 I AZRTIr S LIE
Ao

N—=Ta Yy 3.4 TEHE: filename BYED filesystem encoding and error handler DT> A —TF 4 ¥
JTIya—Fe7ra— RFENL4 2o, BBICEINLTAD 7 7 A VAR D L, Fik.
filename2 A Y A+ 7 7 XE|IEDEMENE L,
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exception OverflowError

Raised when the result of an arithmetic operation is too large to be represented. This cannot occur
for integers (which would rather raise MemoryError than give up). However, for historical reasons,
OverflowError is sometimes raised for integers that are outside a required range. Because of the
lack of standardization of floating point exception handling in C, most floating point operations

are not checked.

exception RecursionError

DB HIE RuntimeError ZMEAR L TWE T, 4 X =TV X2 HKBWEE (sys.
getrecursionlimit () ZZMR) OB ZHMHT 2 LiEHENE T,

N— g v 3.5 TEM: VENE RuntimeError ZZFDFEEFEHLTWEL,

exception ReferenceError

weakref.prozy () 12 &k o> THEMI NS (weak reference) 7R F %o T, H—NYaL >
Y a il o THINENBOSINRA 7Y = 7 VOBHIC T 72 A LG ICER ST E T, 3§55
FRIZOWTIX weakref Y 2 — L BB L TLEE W,

exception RuntimeError
oA T ITVIHETELRNL T =PRI S NGRS 3, BEEE, (IR - 7z h
Z X DEECR T XTFAHITY,

exception StopIlteration
HLABBIE next O & iterator @ __next__ () XY v FIZ&> T, ZDATL—XHPERTE7 47
LB LR N e RIER B DR ENE T,

value

COFSA T 27 MIZiEF—oDEMN value DD, FIANEERTIRICFEE LTEZ SN,
77 4L M& None T3,

generator R coroutine BEANR S & Z, #H L\ StopIteration 4 Y ARV AMEM I ET, B
DEDEZFIND ALY AN T 7 XD value 5IEE LTHONLE T,

Pz —RDa— FHPEHEND 5 VIXEHEINC StopTteration ZEMT 25E1E. RuntimeError
CEMENE T (StopIteration BEMBOFINDFERKE LTHRESNET),

N—=Ya Yy 3.3 TEHE: value B O =3 L — XBERDMEZRIR T /2D N2 5 BEEEDEMX L E
L7

N—=Yar 3.5 TEH: from __future__ import generator_stop IZ & % RuntimeError ~NDZ%
DEAXNE L7z, PEP 479 22 L TL ZX W,

N—=Yay 3.7 TEHE: PEP 479 "2 TOa— R TTF 74V N THEMLEINE L Y=L —&h
BiEH &7z StopTteration I& RuntimeError WCEHII N E T,
exception StopAsyncIteration

ATV =y ayEEIET 272D, asynchronous iterator 7 7Y =27 @ __anext__() AV v FIZ
o TREINZDVEDHD F3,
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N—a v 3.5 Tl

exception SyntaxError(message, details)

NP LT — 1B L HEIEE SN E T, ZOMFNI import S, FHAIAZBIE compile O\
ezec() % eval() . FIEULR 27V 7+ DFAAARIEREA ST (MEENRFEITRICS) & Z 2 ATREM:
BHHET,

B A AR ZAD str() FTT7—RXvt—IDAERLET, #FHllZZ LT, HrOEMEL LT
HHETEET,
filename

WY LS—pHELET 7 4 LDLHI,

lineno
T7ANDIE T —RHELTES, 1 2OBIAELDZED, 77 A VORADITD lineno i
1 T3,

offset

TOZT —DRELE S, 1 o6 ZIETD 2720, [TORIDLFED offset X1 T,

text

I —%RFLY—RA—FDTFR T,

end_lineno

T2 ANDLS —BRELEZREDITES, 1 2oBIEILDE20, 774 LORIDITD
lineno ¥ 1 T7J,

end_offset

TOZLT —BRELZREBEDOIES, 1 26 ZIELDE2720, [TORIDLFD offset & 1
T3,

7

For errors in f-string fields, the message is prefixed by "f-string: ” and the offsets are offsets in

a text constructed from the replacement expression. For example, compiling {'Bad {a b} field’

results in this args attribute: ("f-string: ..”, (7, 1, 2, ’(a b)n’, 1, 5)).
N—=Ta v 3.10 TEH: end_lineno BLU end_offset BIEMEMENE LTz,

exception IndentationError

ELSBWA VT Y MEBET MY —DEIES 5 ATY, 24U SyntazError DY 727 7 A TT,

exception TabError

RTEAR—R 2 —BLBRVWHETA VY FrrifioTtwa e 2zt d, 2hiZ
IndentationError QY77 7 AT,

exception SystemError

Raised when the interpreter finds an internal error, but the situation does not look so serious to
cause it to abandon all hope. The associated value is a string indicating what went wrong (in

low-level terms)
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You should report this to the author or maintainer of your Python interpreter. Be sure to report
the version of the Python interpreter (sys.version; it is also printed at the start of an interactive
Python session), the exact error message (the exception’s associated value) and if possible the

source of the program that triggered the error.

exception SystemExit

ZOFIANE sys.exit () BB OEHINE T, Ezception Xy v FT5a—FITHE->THF v v T
NN ESIZ, Exception TIE7 { BaseEzception ZMAL TWE T, ZHUT X HHIFMNEZ LD
JESHEYNED D 4 Y R=T VXK TEEET, ZOPINPUEEINLDP>THERZAZy 7D b
L—ZANy 7 ZRRETIZ Python A Y =TV XIEKTLET, 2V RA T 7 XIE sys.ezit () 1T
EINd2F 7> arygEFUSDERITMD £, HEIBEHRDBE. AT DR TRAT—2Z (C
FED exit() BBUCE T B D) ZHEL £ 9, {H2 None DA, T AT —XRIF 0 TF, #hld
NOBOYE (BIZIX str), 7Y =27 POENFERSIN, BTRAT—XRE 1 TT,

sys.ezitD E. 7V =7 v 7DD (try XD finally fi) BFETEINDE L HIXT 2740,
FT Ny TOHIMARBEIC R D VR B EFTIKAZ Y S M ERITTES LHICT 2 7-DIHIIM A
XNFT, BB T T2 I PEICHIDETHE & (HlZIF, os. fork() ZMALKRDOT Tt
AMN) 1ZiE os._ezit () BB S 2 TEX T,

code

AVAL T 7 RICESNIRT AT —ZAXIF LI — X vy —, (77 4/ M3 None)

exception TypeError

FHAIA LA F 72 ZBBDEY TR VWO A 7Y = 7 Mg L CEA S ARk S h E 3, BEE
3RO AEEG T U CREMl 2 bR 723078 T 9

oI, ZDA T2 PTEITLED & LERENRT RSN TELT. ZOTEDRVES
L —Y—a— 2ok ENE20d LNLERA, A7V 27 N TEDHREZTR—1+F25D0b D7
B, ERFELERRBEL TORVOTHIUL, ENT 2EYIREISNE NotImplementedError T,

Mo BMDGIEPEINTGEIT (BRI, int PRI N2 DT, list BEXNT2) TypeError
ERBNRNETT, LoL, #ofd (B MfFT 28PN O 2518 e LTHEEIALEGEIR.
ValueError L7125 NETT,

exception UnboundLocalError

B XY v RHOR =D VRERICR L TSRET 720, ZOEBIZIFEPRAZINTWRP -7
LAalEHENE S, NameError DY 727 5 A TT,

exception UnicodeError

Unicode IZBF 22> a—FERZETa—FOZT —DRBELZBRICERINE T, ValueError @
Y7 ITATT,

UnicodeError 3> a—RERE7a— ROz —DFHZEEL LTR-TWET, HlZIE.
err.object[err.start:err.end] &, R ANIDS B a—7 v 7 UKL &2 &R L
%3,
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encoding
IRy a—F 4 Y IOARTT,
reason
ZDa—F v L7 —%2HMHT 2 XFIITT,
object
A—F v IPLrA—-FELETIa—-FLISLAT7Y =7 FTT,
start
object DEHIDINIZT —XDA VT AT,
end
object DEBZDIEN LT —XDRDA VT2 ATT,

exception UnicodeEncodeError

Unicode B DT I — x> a— FHIZRELZBIGEHZINE T, UnicodeError DY 77 5 R
T3,

exception UnicodeDecodeError

Unicode D T 5 —2357 a— NHZHFHAE LBRICEH SN E T, UnicodeError DY 77 5 AT,

exception UnicodeTranslateError

Unicode B D T 5 —WEHHNCRHE LBRICEH ENE T, UnicodeError ¥ 727 5 XA TT,

exception ValueError

HE TP, ELWRERHEYI TR WEEZ OS5 8%E R /28 &, IndexError DX 7 &
D AIAN IR T E R WIRIL TE SN E 5,

exception ZeroDivisionError

PRESRIARER DS 5[ 8H 0 THo 75 EIA SN E 3. BIEEISCFYIT, 2 DEBEICET 5
HET L HETOREZRLET,

DIFofIsE, #BEDNN=Ya e DBFABEDZDICERINTWVWETS; Python 3.3 X b, Zh ok
OSError DL A V7 ATY,

exception EnvironmentError
exception IOError

exception WindowsError

Windows TOAFHTE F3,
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5.4.1 OS H4#

YIRoEISNE 0SError DY 727 5 AT, Y RATF AL —a— RFIZREFELTERIAET,

exception BlockingIOError

HLEED, 7 vT7ay R TBECHREINLAF TV 27 b (BIZEY vy M) 270y LZESI
o TG EIER XN E T, errno EAGAIN, EALREADY, EWOULDBLOCK ¥ & X EINPROGRESS XXt
LEd,

BlockingIOError \&. 0SError DJEMICIMA T—oDEEZFH %3

characters_written

APY— AN TRy 7 ENBETREERATNELTRESDERTT., ZOEEE 10 250
Ny 7710 25 2% [HoTWVS L 2 HATEET,

exception ChildProcessError

Fruat ZDBIEBKM L G EEHEINE T, errno ECHILD MG L F3,

exception ConnectionError

axrya YEROMEOREIESY I X,

¥ 7 7 5 XX BrokenPipeError, ConnectionAbortedError, ConnectionRefusedError,
ConnectionResetError T3,

exception BrokenPipeError
ConnectionError DY 77 5 AT, dI—HDWMHHL SN FICEXAZDH T Eh, EE
AABDI=DIZT vy "R VENTY Ty MZEZRAZDH S L LBEICHEL £3, errno EPIPE
¥ ESHUTDOWN WZXG L F3

exception ConnectionAbortedError
ConnectionError D% 77 5 AT, HBDFATHEGHFICL > THHI XN EEICHEEL T T,
errno ECONNABORTED 3B L %3,

exception ConnectionRefusedError
ConnectionError DY 727 5 AT, EHOFHTHEGHTFICX o TEGINEGACHELET,
errno ECONNREFUSED WZXHIiG U 3,

exception ConnectionResetError
ConnectionError DY 77 5 AT, B BEMFICE -T2y NEINTGEEITHEELET, errno
ECONNRESET WZXIG L %3,

exception FileExistsError
TTCRAFET D7 7 ANRT 4 L7 MY ZMERL &5 & LEGEITEHENE T, errno EEXIST (Hf
IELET,

exception FileNotFoundError

BREINT2T7 74T 4 L7 MUDBFE LR WEEIEHINE T, errno ENOENT IZXEL F 35
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exception InterruptedError

AT LA=IBATIEBIZ L o THlTE Nz

N—=Tav

WEH XN E T, errno EINTR XIS L E 35
¥ 3.5 TEH: XTIV I eERET, AT 63— VR ESTHTENLY
& Python 1& InterruptedError X T 2ROV AT La—VEZHRTT 2 LRV ELL
GOV TIE PEP 475 2L T 230,
exception IsADirectoryError

T4 L2 PUIZ (0s.remove () IR ED) 7 7 A MEEHER S LTz
WHRIEL E575

exception NotADirectoryError

ICEH XN % 3§, errno EISDIR

T4 LT FUANDOBRIE (28 21X o0s. listdir()) &7 4 L 27 UL L TER S I

5 R ATk
ENEY, ZLDPOSIX 779 b 74 —LTETA4 L7 MITEARVWIZ 740274 L7 FYEe LT
exception PermissionError

BIWDRBEIT 2 2 2D FHETIHELRH D £, errno ENOTDIR IZHIGL E T,

Yo7 7R 2, BIZIET 7 AN AT AHERO R WERED
EACCES. EPERM 3 XU\ ENOTCAPABLE WZXIH L 3,

HONTEGEICERENE T, errno

N— a v 3.11.1 TEH: WASI @ ENOTCAPABLE % PermissionError
exception ProcessLookupError

vy FENE LT,
5z o7 at A5 EELEWES

exception TimeoutError

ICEHENE T, errno ESRCH WXL %%
SRTF AR ZATFALANNLTRA LTS LGS
%9,

N—Ta v

ICEHENF T, errno ETIMEDOUT WZ¥HiS L
BE.:

> 3.3 TEM: EEDOTRTD 0SError 727 5 AEMENFE L,

PEP 3151 - OS BX U 10 4 kg o F

5.5

g

==}
[=]

ROGIMIESEH 7Y e LTEDNE T, FHlicoOWTIE
W,

ES(

exception Warning

dJU OFFaXY bESRLTLE
AT TV DIEIKT T AT,

exception UserWarning

I—HFa— FZXo TERINZEHORE S 5 2T,
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main

fid Python BARE NI TELHZHT 2 2D, EILTEDREBICOVWTOELTDHRIEKS 7 AT,
L __EYVa—ERWT (PEP 565),
Python Development Mode ZHIMTT 5 &

FI7 4N bOBEET 4 VX —TENMLINTVET,
DEEPRRINET,
The deprecation policy is described in PEP 387

exception PendingDeprecationWarning

B 7R TRERAINICEIL SN D TERED, 5D ZARBFEIESHTVIRWE
AT,

WTOESDRIEKS
A Z 2 AJREMED H BIERERILICOVWTELZHT 2 EENRDT, TDF 7 REBD - IZfEb
N3, BHCRE 5 TV B FEIEICDOWTIX Deprecationlarning R E LWTT,

F7 4 b DBET 4 VX —TEMLINTWE S, Python Development Mode 2B T3 ZD
BEPEREINET,

The deprecation policy is described in PEP 387

exception SyntaxWarning

BEIR 7 SIS0 S 2 B DRK Y 7 A TT,

exception RuntimeWarning

HWFENVRT VR A LBHNINTRBEEDHREKS 5 AT,

exception FutureWarning

Python CHANET 7Y r—> a Y DLy Fa—PF— I THEELRT 2L 20, FILTFEOH
IZDOWTHOELEDRIKS 9 X TF,

exception ImportWarning

EYa—A VR

FOFRD LD DL DI T 2 EHDEEKS 7 A TT,

T 4NV bDEET 4 NE—THEILENTVE T, Python Development Mode ZBIMIT 2L ZD
BTENRTRSNET,
exception UnicodeWarning

Unicode IZBE L 722 H0HIE S 5 AT,

exception EncodingWarning

Tra—74 Y HELEEEORIKS 7 AT,
FME Opt-in EncodingWarning %

ZHR

Z iR

LTLEEW,
N— =g » 3.10 TEM

exception BytesWarning

bytes X bytearray WKHHELEEDHES 7 A TT,
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exception ResourceWarning

VY —2DERICE#E L - EEDHRES 7 2T,

F7 4 b DEET 4 VX —TESLINTWE S, Python Development Mode 2N T3 L ZD
BEPERREINET,

N—a v 3.2 Tl

5.6 AIATIL—T

DUREBEBRB R WEB ORI EEE T2 0ERH 2 & EIEH L E3, BIF27 L — A3 65t o i ERE o—a8
D7z, MDFIS & FIEE except TUHTE E T, T/, exceptx Ik » THHITE, HlIHIL—FICEE
ATV BFHNDEN ST TN —F I~y F LET,

exception ExceptionGroup(msg, excs)

exception BaseExceptionGroup(msg, excs)

202 DDOFANENI—HEDFIN excs xEELE T, msg 5B XTFINOBENHYET, 22007
Z ADRI % gilE. BaseEzception I& BaseExceptionGroup RILRL THEEDHINEEDHOLNET
B, EzceptionGroup & Ezception RYLERL T Ezception DY TV 7 ADAEEDLNET, D
AT X D except Exception I& EzceptionGroup ¥ ¥ v F L ¥ T, BaseErceptionGroup &
FrvFLEEA

BaseEzceptionGroup DAY A+ 7 7 X=X BZENZHIHNDFTXT Ezception DFEH X
BaseEzceptionGroup T2 { EzceptionGroup #iRFT X O HEMICEREINE S, —F
EzceptionGroup 2 ¥ A b T 7 X%, Exception %727 7 ALANDHII % &5 E X TypeError
ZREHELE T,

message

VAT RD msg 518, ZDOBHIEFHAAAEHTT,

exceptions

AVRAMNT T RIZEZINT2—HD excs KHEENZHIHDEXTNVTT, ZDBEBEEXTHAAAER
T3,

subgroup (condition)

HEDIN—TT &Y T~y FT2LBOAEELHN TNV —TEIRLF T, MRENPEDEEIX
None iR L ¥,

The condition can be either a function that accepts an exception and returns true for those
that should be in the subgroup, or it can be an exception type or a tuple of exception types,

which is used to check for a match using the same check that is used in an except clause.

The nesting structure of the current exception is preserved in the result, as are the values of
its message, __traceback__, __cause__, __contezt__ and __notes__ fields. Empty nested

groups are omitted from the result.
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The condition is checked for all exceptions in the nested exception group, including the
top-level and any nested exception groups. If the condition is true for such an exception

group, it is included in the result in full.

split (condition)
subgroup () LU TETH (match, rest) D7 %KL %3, match IF subgroup(condition)
T rest IV D~ v FLEVEDTT,

derive (excs)

AU message DFIIN 7L —T2IBEL £ FH, excs DHISNEEZATVET,

This method is used by subgroup () and split(). A subclass needs to override it in order to

make subgroup () and split () return instances of the subclass rather than EzceptionGroup.

subgroup () & split() & __traceback__. __cause__. __context__ & __notes__ 7 4 —
N RETLOPIN N — T2 8 derive () DRTHININ—F1ca—F 3570, derive() TIEZ
NOEDT 4 =V RZEHTIHENDD FH A

>>> class MyGroup(ExceptionGroup) :
def derive(self, excs):

return MyGroup(self .message, excs)

>>> e = MyGroup("eg", [ValueError(1l), TypeError(2)])
>>> e.add_note("a note")
>>> e.__context__ = Exception('"context")
>>> e.__cause__ = Exception("cause")
>>> try:
raise e

. except Exception as e:

exc = e

>>> match, rest = exc.split(ValueError)

>>> exc, exc.__context__, exc.__cause__, excC.__notes__

(MyGroup('eg', [ValueError(1l), TypeError(2)]), Exception('context'), Exception('cause
'), ['a note'])

>>> match, match.__context__, match.__cause__, match.__notes__

(MyGroup('eg', [ValueError(1)]), Exception('context'), Exception('cause'), ['a note'l])
>>> rest, rest.__context__, rest.__cause__, rest.__notes__

(MyGroup('eg', [TypeError(2)]), Exception('context'), Exception('cause'), ['a note'])
>>> exc.__traceback__ is match.__traceback__ is rest.__traceback__

True

Note that BaseEzceptionGroup defines __new__ (), so subclasses that need a different constructor
signature need to override that rather than __init__(). For example, the following defines an
exception group subclass which accepts an exit_ code and and constructs the group’s message from

it.

class Errors(ExceptionGroup) :
def __new__(cls, errors, exit_code):
self = super().__new__(Errors, f'"exit code: {exit_code/", errors)
(RDR=V1FiL)
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self.exit_code = exit_code

return self

def derive(self, excs):

return Errors(excs, self.exit_code)

(FiDR— 25 D %)

Like EzceptionGroup, any subclass of BaseEzceptionGroup which is also a subclass of Ezception

can only wrap instances of Ezception.

N—a ¥ 3.11 TEN.

5.7 fINND Y S XFERE

HAAABIND 27 5 ZFEREIILA T D BD TS

BaseException

—— BaseExceptionGroup
I— GeneratorExit
—— KeyboardInterrupt

—— SystemExit
—— Exception

—— ArithmeticError

—— FloatingPointError
Ii OverflowError
L—— ZeroDivisionError

—— AssertionError

—— AttributeError

Ii BufferError

—— EOFError

—— ExceptionGroup [BaseExceptionGroup]
Ii ImportError

—— ModuleNotFoundError

Ii LookupError

Ii IndexError

— KeyError

I

MemoryError

NameError

—— UnboundLocalError
OSError

I— BlockingIOError
I— ChildProcessError
I— ConnectionError

I— BrokenPipeError
I— ConnectionAbortedError
I— ConnectionRefusedError

L—— ConnectionResetError

I— FileExistsError
—— FileNotFoundError
I— InterruptedError

(RDR=V 1K)
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(FiDR— 25 D %)
| B IsADirectoryError
| — NotADirectoryError
| Ii PermissionError
| Ii ProcessLookupError
| L—— TimeoutError
Ii ReferenceError
Ii RuntimeError
| |7 NotImplementedError
| L—— RecursionError
—— StopAsyncIteration
—— StopIteration
—— SyntaxError
| L—— IndentationError
| L—— TabError
—— SystemError
—— TypeError
I— ValueError
| L—— UnicodeError
| I— UnicodeDecodeError
| I— UnicodeEncodeError
| L—— UnicodeTranslateError
L—— Warning
I— BytesWarning
—— DeprecationWarning
—— EncodingWarning
—— FutureWarning
—— ImportWarning
— PendingDeprecationWarning
Ii ResourceWarning
Ii RuntimeWarning
—— SyntaxWarning
Ii UnicodeWarning
b UserWarning
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SIX

TEXMLEY—-EX

COFETHWAY 2 EY 2 — VRN FIIBRERR 4 72 7 % 2 MLEY — v 227 L ThE T,

codecs B a— VT F A MLE Y SVBEML 2R -7 NAFUT—20I2 O THEINTVWET,
Iz T Python OMAAALXFHIIHD THFASS =TV RB —str DRFa X FBZLTRFEW,

6.1 string --- Common string operations

Y —23d—R: Lib/string.py

BE:
TERAN—=TOREB st

XFFRAY Y R

6.1.1 XFHEH

CTDEY 22— ATEHRINTVWAERIILLTDO®ED T3

string.ascii_letters

%IRD ascii_lowercase ¥ ascii_uppercase T HHLED D, ZODEIZE 7 —IVIKIFEL £8 A

string.ascii_lowercase

/NXF 'abedefghijklmnopgrstuvwxyz' o ZOfHIER 7 —LIKEFEE S, EETT,

string.ascii_uppercase

KF ' ABCDEFGHIJKLMNOPQRSTUVWXYZ' , ZDfHIZm s — M IkiEE T, EETT,
string.digits

XFH| 10123456789 T,

string.hexdigits

A 10123456789abecdef ABCDEF' T,
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string.octdigits

FH] 101234567 T,

string.punctuation

Cur—LZBWT, XYY XF (punctuation characters) & L THbiL2 ASCIH XFDLFHITT:
PSUE O+, =/ ;<=>70[\]"_"{I}~.

string.printable

String of ASCII characters which are considered printable. This is a combination of digits,

ascii_letters, punctuation, and whitespace.

string.whitespace

Z2H (whitespace) & L T#HbiLd ASCH XFR2TEZEFUXFHTT, FLALDI AT LTI, Th
lFRAR—=2Z (space). %7 (tab). BT (linefeed). 18N (return). HH (formfeed). HEE X 7 (vertical
tab) T3,

6.1.2 h A2 LOXFFERIL

HAIABDFH| (string) 7 Z Z12iE, PEP 3101 TERENTW3 format () XY v FIT X o THEHELRE
BEMCEO 7 +—~< v PEITHOWEED DD T, string £Y 2 —)VD Formatter 77 ATiE, HAAA
D format() XYV v FERIUEEZMFHL T, MEOXFHN 7 4+ —~<v PDIRIZFF\OEER L THRE <A
AFTBIENTEETD,

class string.Formatter

Formatter 77 Rk, IFDOX Yy NEHiL E T

format (format_string, /, *args, **kwargs)

FERL API XY v R TF, EXXFF e, FEOMBELFIRB L UF—v— 5oty b EED
¥9, T vformat O ZMUOHTHER S5 v =TT,

N—=Pay 37 TEHE: EXFINE UEFH 058 Lab fL7,

vformat (format_ string, args, kwargs)

ZOBBIET + —~< v POEBOMEFEELET, 20K, *args BX U **kwargs >V X v 7
2EMHL T, §EE2EL D58 LT unpack LT 5FE pack $2DTid# <, 5l LT
HoPUODHABLAHELELLLWVIEEDDIIZ, ML LEBE LTRMAEINE T, vformat )
X, BTN XTFTFT R BT 4 -V RICORT 2 FEE L ET, 2. URCRERT %
BRATZAY v FERIFCH L X T,

X BT, Formatter TRV TV 7 Ao TEEMAOND ZLEZERLERD LS80 L D00 X
Vv FPEEINTVWET,

parse (format_ string)

format_ string ZE&E L. & 7v. (literal text, field _name, format_ spec, conversion) D4 7
TNEBRLET, ZHUT vformat ) DIFHNEXF L LTONFT — KRBT 4+ —)L FIZEM
TADIFHINET,
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The values in the tuple conceptually represent a span of literal text followed by a single
replacement field. If there is no literal text (which can happen if two replacement fields occur
consecutively), then literal text will be a zero-length string. If there is no replacement field,

then the values of field name, format_spec and conversion will be None.

get_field(field name, args, kwargs)

Given field_name as returned by parse () (see above), convert it to an object to be formatted.
Returns a tuple (obj, used_key). The default version takes strings of the form defined in PEP
3101, such as "0O[name]” or "label.title”. args and kwargs are as passed in to vformat (). The

return value used key has the same meaning as the key parameter to get_value().

get_value (key, args, kwargs)

HEzohle7 4 =V ROMEEIRD L E T, key 5IBEBBTH XFHTHMOEEA. BHODY
Elx WEBLIE args DA VT v VAB/EEZRLET . XFHNOHER, BEITE D518 kwargs %
BERLET,

args FIBUE. vformat () NORLEGIED Y R MIHRE SN, kwargs 518UE. F—7 — F5IBOF
WCRESNE T,

74— FED (BV A FTREISN) vl Oﬁ)@?i#%iﬁo“@\é ZE=N oL E SOV
INHDREICEINE T, RO OERICHL T @FEOBEHERLEA YTy /A7 7R
L5 0 52 R p g S

DF D, FlZIE, 74—V FH 0name’ ERIFINZ L Z, get_value() &, key 51830 & L
THEHEXNE T, B name &, HARABD getattr() BEPFEIH XN, get_value() D3R
ENTZDBITHRINE T,

AT I REREFF—T = FBFELBVT A T 22B RS E. IndezError 7213
KeyError DA SN E T,

check_unused_args (used__args, args, kwargs)

FEWIS U TREA DGR O HEFE T 2PRET ELE L T, ZOBB~051%IE. FXF65E
XEHTEBICSREINE TRXTOF D F—D set (METIEOER. AFifT =518 F5)
&, viormat IZE XN args & kwargs NOZBIRTT, HHINROVGIED set 13, Zh b D8
TR=EPOFHEINET, check_unused_args () &, MERDOMRIETD 2 5E1HIA 2% H
TE5HDEAREINET,

format_field(wvalue, format spec)

format_field O \FHAUTHAAALD 70— VB format () ZMOHLE T, ZDAXY v K
W, BTG RAEF—N=F4 R EDIRMEEhET,

convert_field(value, conversion)

(get field() 23R % (parse() XY v FRT XTI NOEKT) Ao LEHx4 T
TEHLET, 774N I N=T 3 &8 (str), 't’ (repr), ’a’ (ascil) B2 4 T2 HEL £ 3,
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6.1.3 ERNIEEXFINDIE

str.format () XY v R ¥ Formatter 75 R, XFHDOEREECHR U XEEZEXALET (XL,
Formatter ¥727 2 AT, MBDERIGEEZERT 2 I ENARETT ), TOXKIX 74—~ v MA
AXFHN T 70 OGEEBRLTIWETHA, PLERSATES S, FIEROXMA Y K-t EhTwn
FH A,

HRIEECTFINIPAEIN {3 g " BT 4 — LV 8 2EAE T, BEEINCH LS NI R TH
MiexFe LTibh, ZEHEZMA S Zeix{Hihnav—shfd, BEREXrFe LTIROBEDRD 28
Bl THIETLRIETIRS—TF22eHTEXRT: ({ BXU 1,

BT 4 — L FOXIRIFZLLRTY:

replacement_field = "{" [field_name]l ["!" conversion] [":" format_spec] "1}"
field_name = arg_name ("." attribute_name | "[" element_index "]1")*
arg_name = [identifier | digit+]

attribute_name = identifier

element_index n=  digit+ | indez_string

index_string n= <any source character except "]"> +

conversion n= "r" | "s" | "a"

format_spec n= format-spec: format_spec

b o LEHEICWS ¥, BT 4 —L N field_name THDOLNET, CHICK->THRELEA TV =27 D
fED, BT 4 — Fofb D icEMLEIEINTHAINE T, field name DRIT, EEEFF 1" AT
conversion 7 4 —)VRERII BN TEET, HRICauey "' AT, format_spec ZEFEL W T
TEF, Zhd. BRI ZEDOIET 7+ 1 FOFLZIEEL $9,

ENEEI-SHEMAK B SHELTT W,

The field _name itself begins with an arg_name that is either a number or a keyword. If it’s a number,
it refers to a positional argument, and if it’s a keyword, it refers to a named keyword argument. An
arg_name is treated as a number if a call to str.isdecimal () on the string would return true. If the
numerical arg_names in a format string are 0, 1, 2, ... in sequence, they can all be omitted (not just
some) and the numbers 0, 1, 2, ... will be automatically inserted in that order. Because arg name is not
quote-delimited, it is not possible to specify arbitrary dictionary keys (e.g., the strings '10" or ':-1")
within a format string. The arg_name can be followed by any number of index or attribute expressions.
An expression of the form '.name' selects the named attribute using getattr (), while an expression of

the form ' [index] ' does an index lookup using __getitem__().

N—a v 31 TEH: str.format() Zfiv, MEFIBIHEEZEAB T2 e TEET, {3 {3
format(a, b) & '{0} {1}'.format(a, b) EFLCIZKD FT,

N—=a ¥ 34 CTLHE: Formatter 2w, MEFIBIHEZERT 2B TEET,

i E 2 ERXIEE LTI O 22T £ 9
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"First, thou shalt count to {0}" # References first positional argument

"Bring me a {}" # Implicitly references the first positional argument
"From {} to {}" # Same as "From {0} to {1}"

"My quest is {name}" # References keyword argument 'name'’

"Weight in tons {0.weight}" # 'weight' attribute of first positional arg

"Units destroyed: {players[0]}" # First element of keyword argument 'players'.

The conversion field causes a type coercion before formatting. Normally, the job of formatting a value
is done by the __format__() method of the value itself. However, in some cases it is desirable to force
a type to be formatted as a string, overriding its own definition of formatting. By converting the value

to a string before calling __format__(), the normal formatting logic is bypassed.

B 3DODEMY 7 7B K- P ENTVET: HIHLT str) ZER '1s' | repr() ZMEXR "' |
ascii () ZWESR 'lal,

WL OhofTd:

"Harold's a clever {0/s}" # Calls str() on the argument first
"Bring out the holy {name!/r}" # Calls repr() on the argument first
"More {!a}" # Calls ascii() on the argument first

format_spec 7 4 — FliX, 74—V FIR, XFEWMZ, #HOG, BELRED, HE2RETIAHEEEAE T,
ZNZNOMEDOTNL, "formatting mini-language” . F72iE. format_spec DEIETERINE T,

1Fe A DAAAAINE, KDL > a VIZi#@E @D formatting mini-language 3% +R— b+ L E 3,

format_spec 7 4 —V FIICIEI AN TR o BIT7 4 — L FEEDBZ I D TEE T, ARNTICHR - B
T4—=IVRIZE 74—V, BT 57 HIEEZED2 e TEF TN, SHLRANTOMEZZD
23 TEEHA, format_spec HFOBEELT 4+ —L FiX format_spec LFHNIPERMINZBNCE =X S
NEd, KD, [HOEXZHHNCIEET 2 Z e TEET,

EHIETEH OV O2DHI BB L TRV,

EFaE

frit
17
I
il
ﬁ!ﬂll
=
Sk

FHHXIEE ("Format specifications”) 13FRIGE L FHIOME 4 DIEZ RIS 2 TEEZIRET 2720, B
74—V FTHHAEINET (ERNEEXFINDE BLU fstrings 2B L TLZ2V) . 2063, A
ABBEED format () BABICEHEINE T, ZhZhoEBERIEEREZEICO VT, ERIEES LD XS
fERE N ES TS,

Z OfBAARENZ, EXEECEL TUTOA Ty a v 2EELET, L2LESS, WO 0HEXEE
F Ty a VIZHERTOAY R—FEE T,

—fRAIZE D RO & LT, HZOFRIER, HIIH LT str() ZHUEH L ZLRAUHEREGZET, @
W, BTRVWERIGEERZZOMREEEL£T,

— 7 ERIEET (standard format specifier) DZERIFATTT:
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format_spec

[[filllalign] [sign] ["2"]1["#"]["0"] [width] [grouping_option] ["." precision] [t

£i1l <any character>

align e ngn | nsn | n=n I n~n

Slgn = II+II | n_n | non

width n= digit+

grouping_option = L I

precision n= digit+

type e np" | nen | ngqn I gt | ngn | nfn | ngn I llgll | ng" | " | "ot I ngn I Nyt

A7 align BZIEET 2%E. ZOHNS fill X72MT2 e TEET, TOXFIIMERDO X TEIEE
TE, AINGEIET 74V POEAXF LD £3, formatted string literal DHIX° str. format ()
XYy RS HERY 77 VOHEEN ({7 & 7)) & fill XFE L THERABRWI EITHERL TS W,
72720, M Z ANTFIZR o BT 4 — L FNHAST 2 23 TEE3, ZOHIRRIE format () BIEIC
BHELEE A

B4 72 align 47 a YOEKREII RO B DT

F Bk
7
>
3
>

<t FIHATREIR AR —RIZBWT, EiidZHBHlLET (1FLALDATI =27 PZBVWTDT 7 #
)

>t FIHATREIR AR —RRZBVWT, A ZHHILET (W D2PDATI =27 PZBVWTDT 7 +

W )o

Forces the padding to be placed after the sign (if any) but before the digits. This is used for

printing fields in the form ’4+-000000120°. This alignment option is only valid for numeric types.

It becomes the default for numbers when ’0’ immediately precedes the field width.

o FIHATREZR AR —RIZB VT, PREEREH L £9,

BNDT 4 =)V FIEDPERSINLZWVIRD ., 74 =V FIRET -2 2RRT 2D ERIBERICICRS Z
WKHEELTREWV, 20720, ZOHEEITE, align 7> a VIZEWEFRL A,

sign * 7> a VIFEHERNIH L TOAFEMTH Y, LTDS5500 D7D £73:

F73 Bk

>

4! indicates that a sign should be used for both positive as well as negative numbers.

I=6 indicates that a sign should be used only for negative numbers (this is the default behavior).
gEd=| indicates that a leading space should be used on positive numbers, and a minus sign on

negative numbers.
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'Z2' I a FTAF RO DFENEEEE T =~y FORIETHLDH L I2 S5 X 0 IZHREIRNIC L
LET, TOF 7Y a VIXEE/ NG ETNIH L TOAER T,

N—=Ta ¥y 311 TEH: 'z' A7 aryBMEhE L (PEP 682 %

173
1)

W

ATy a vid A gy 2EHLES, AERE. BRI L GBI ERSINE T,
ZOF Ty a E, BEL R INBREL HERTOAREMNTT, BRI LT 2 Ik, 8 A, 721X 16
EOMABEREINZIGAE. 20X Ty avidihansEicEzhzh '0b', 00", '0x', '0X' HEEHEEE M
ZFT, FEVMNEEEL WEBICOWTIE, BIER T, IMNUSXF ORI T2 L THEBRERICITHE I
INEESLFEDREENRE T, HEL. BFERHLGEICOANEXLTFR NS OEERICELhES, X5
12y 'g' kG OEHUZ OV TR, BRED 0 IFEELSE D BRLANER A

The ', ' option signals the use of a comma for a thousands separator. For a locale aware separator, use

the 'n' integer presentation type instead.

N—Yary 31 TEHE: ', A7 aryBEmEhnELi (PEP 378 3 ZR),
The '_' option signals the use of an underscore for a thousands separator for floating point presentation

types and for integer presentation type 'd'. For integer presentation types 'b', 'o', 'x', and 'X',
underscores will be inserted every 4 digits. For other presentation types, specifying this option is an

€ITor.
N—=Pay 3.6 TEHE: ' I arPBEiMEhELi (PEP 515 35H),

width is a decimal integer defining the minimum total field width, including any prefixes, separators, and

other formatting characters. If not specified, then the field width will be determined by the content.

When no explicit alignment is given, preceding the width field by a zero ('0') character enables sign-aware

zero-padding for numeric types. This is equivalent to a fill character of '0' with an alignment type of

N—=Ta >y 3.10 TEHE: width 7 4 —I/L FIZ '0" ZEIET 5 Z &, XFINIHNT 277 50 b DB
BESZ2bELL,

precision &, KRB £ F703 'Fr OGE/INMIGRLIT. REA 'g' $7203 16 OGE MR EE LR
M CERRENZRE DT 10 #EEKTT, XFHORBBOLAIZRAT 4 =L FiE, SWZ 5L
7 4 =V EORNBED LML FEPEREINEDERLUET, precision I $BHORIBNIIMFEHTEE A,

RIRIZ, type 3. T—RHBEDXIXCRBEINLE0ZREL £,

FIH AR S FHN DR IRI LT TS

B =

g XFEH, THHBT 7 +)L FDET. ZL DEEEKRINE T,
None 's' 2[FUT9,

FIH AR 7 BB DR BRI LT T
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BOEK

b 2R, KNI IEEIZ 2 2R LET,

c' XF. BlEZNIEF 2 Unicode SCFITEHL 75,

'd' 10 E8, IS EMEIZ 10 ZEBE LE T,

o' S8R, M hRUEIZ8 2R LT,

'x' 16 R, KT 16 ZHEBE LET, 10 ET 9 2R 2 HFIE/NFofEbNR
9,

'XU16 R, M EUEIE 16 ZEEE LEF, 10T 9 2R 2 HFIEIKRCFHEDNR

9, '# PMEESNIGE, KR 0x' RT 10X ITRDET

Number. This is the same as 'd', except that it uses the current locale setting to insert

the appropriate number separator characters.
None 'd' &R T TT,

In addition to the above presentation types, integers can be formatted with the floating point presentation
types listed below (except 'n' and None). When doing so, float () is used to convert the integer to a

floating point number before formatting.

FIFHFEEZR float ¥ Decimal ORIAFENILIFTT:
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=K

IEI
lfl

l%l

None

Scientific notation. For a given precision p, formats the number in scientific notation with
the letter ’e’ separating the coefficient from the exponent. The coefficient has one digit
before and p digits after the decimal point, for a total of p + 1 significant digits. With no
precision given, uses a precision of 6 digits after the decimal point for float, and shows
all coefficient digits for Decimal. If no digits follow the decimal point, the decimal point
is also removed unless the # option is used.

FEREREE T, KFO E 25 2 20T, 'e' ERILTT,

Fixed-point notation. For a given precision p, formats the number as a decimal number
with exactly p digits following the decimal point. With no precision given, uses a precision
of 6 digits after the decimal point for float, and uses a precision large enough to show
all coefficient digits for Decimal. If no digits follow the decimal point, the decimal point
is also removed unless the # option is used.

B/ NI EERFL TS, nan 2% NAN 12, inf 2% INF KX N3 Z L 2FRE £ LFL
T,

NHEELTY, GRAONLKE p >= 1 1ML T, TORLTRIBIEZ AT p 1IThod 7
BT BEDO R ZF 26 U CHEENMURREL - BRENRGEE TR L £9, FE 0 13FE 1
LHELDBDEWMDFLDLNET,

IEMERA—VERXD@ED TT: FX 'e' BBIOIEE p-1 HiTHEZ 7+ —~ v b LK
B, RIS exp ICHoTZEIRELE T, ZDOL Em <= exp < p AHIX. BEEFER £
BBXUIEE p-1-exp fiT7 4 —~v bINET, 272U n FFEH/NMNUSETIE 4 TH
D. Decimals I LTk -6 T, 2NUNDEHE. BUEIZTEN 'e' BB IUREE p-1 i
T74—<v FENET, EELDHETH. REEHOAENTHROVARRBOY 2T D R E
T F/MIEMTICERRT 2B WG S, '#' AT a VMO EE2DZE . MR
REBBRESE T,

FEEDEE I N VG, float IR L TXARME L LT 6 #i2#H L £3, Decimal T
F. 7 =<y MEROBREFRIIERDEOHBIC L o TRE D £ 37 #HED 1e-6 K D/)
SWER, £ MIHTOMED 1 & D RKREWETIIRENREEOEDNE F, ZhUNDBHERIE
BN RREEBMEDNE T,

ErBOHERAY 0 BXY NaN 1ZFEEICEfRZ K 2N inf, -inf, 0, -0 B L nan ¥
“hET,

NHAZ7+ =<y P TF, BEPKRELRoLLE 'E' TYIDEDLEZ L 2RE, 'g' AL
T3, ERERKE NaN OFRD KLFICRD 3,

Number. This is the same as 'g', except that it uses the current locale setting to insert
the appropriate number separator characters.

N—ty 7 =TT, BHEIZ 100 S h, FEENMNFET r—<v b ("£') TH—k Y D
S ETRREINZT T,

For float this is the same as 'g', except that when fixed-point notation is used to format
the result, it always includes at least one digit past the decimal point. The precision used
is as large as needed to represent the given value faithfully.

Decimal WX LTIX, BIED decimal 22> 7 F X MZEBIJ 5 context.capitals DEITIE
UT. 'g" 2 'G ODELELNERIUTIZRD T,
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EXEEH
ZDHEITIE. str. format () BEXDHIEFEN L. T HIMERD §-FHA L 3,

Z L DEFE, FLT {3 2INZ. % ofRb Yz . 2> 22T, Hv 4-FRCELLZER R 5, 4
ZIE. '%03.2f ' 1F '{:03.2f} LT EET,

DTROFITRT KD, FUIE HITHACHRA A TS a v R—1r L TVE T,

MES 277 7k X!

>>> '"{0}, {1}, {2}'.format('a', 'b', 'c')

'a, b, c'

>>> '{}, {}, {} .format('a', 'b', 'c') # 3.1+ only

'a, b, c'

>>> '"{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'

HHEiz o7 7k A:

>>> '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'

SIBDEEADT 71 X:

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0.real} '
'and the imaginary part {0.imagt.').format(c)

'The complex number (3-5j) 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, y
def __str__(self):

return 'Point({self.z}, {self.y})'.format(self=self)

>>> str(Point (4, 2))
'"Point (4, 2)'

G DEFEADT 7 £ R:

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {0[1]}'.format(coord)
'X: 3; Y: 5!

% & %r OEEIZ.
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>>> "repr() shows quotes: {/7}; str() doesn't: {/s}".format('testl', 'test2')

"repr() shows quotes: 'testl'; str() doesn't: test2"

7 ¥ R+ DIRZAEE L 7255

>>> ' {:<30}' .format('left aligned')

'left aligned !

>>> ' {:>30}"' .format('right aligned')

! right aligned'

>>> '{:730}"' .format('centered')

! centered !

>>> '{:#730}' .format('centered') # use '¥' as a fill char

Uskokkkkokokokokkokcenteredkkkkkkkkkkk |

%+t ¥ %-f, % £ OB, ZF L TRHEOIEE:

>>> ' {:+f}; {:+f}' .format(3.14, -3.14) # show it always

'+3.140000; -3.140000'

>>> '{: f}; {: f}' .format(3.14, -3.14) # show a space for positive numbers

' 3.140000; -3.140000'

>>> '"{:~f}F; {:-f} .format(3.14, -3.14) # show only the minus -- same as '{:fF; {:f}'
'3.140000; -3.140000'

hx & %o DEM, Z U THEICHT 5 58k 2 RDAHR:

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:xz}; oct: {0:0}; bin: {0:b}".format(42)
'int: 42; hex: 2a; oct: 52; bin: 101010'

>>> # with Oz, 0o, or 0b as prefixz:

>>> "int: {0:d}; hex: {0:#z}; oct: {0:#0}; Dbin: {0:#b}".format(42)
'int: 42; hex: 0x2a; oct: 0052; bin: 0b101010'

Using the comma as a thousands separator:

>>> '{:, }' format(1234567890)
'1,234,567,890'

N—t Y N ERRT S:

>>> points = 19
>>> total = 22
>>> 'Correct answers: {:.2J}'.format(points/total)

'Correct answers: 86.36Y%"'

AR OEXIGEZ/H S

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> '{:%Y-Ym-%d %H:%M:%S}'.format(d)

'2010-07-04 12:15:58'
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BB NT B, X HITHEMERG:

>>> for align, text in zip('<™>', ['left', 'center', 'right']):
'{0: 16}'.format(text, fill=align, align=align)

'1ef << KL!

'>>>>>>>>>>>right!
>>>
>>> octets = [192, 168, 0, 1]
>>> ! ' . format (*octets)
'COA80001"'
>>> int(_, 16)
3232235521
>>>
>>> width = 5
>>> for num in range(5,12):
for base in 'dXob':
print('{0: }' . format (num, base=base, width=width), end=' ')
print ()

101
110
111
10 1000
11 1001
12 1010
13 1011

© 00 N o o
W = © 0 N o O»o

11

6.1.4 7> 7L — FXF7

77— FXFHITIE PEP 292 TS XA TV 3 B XA ERNPTEET, 7V 7L — FXFFD
FRMEVEFERL (118n) T3, W DIE, ZOEBMLOXIRIZENT, X b ERLGELKEEZ RO T
YTV — bXFEHNRHES &, Python (2H 2O AABLDLFS| 7 + —~< v MEREL D EERD L3 W
5TT, 7Y 7L — FFEHD LRI ZELD 7DD T 4 77 ) ofile LT, flufl.il8n ZFHTHAH
TLEEW,

T 7L — FXFEFNZ $ 1IFEHEDSWEBEERE Y R— N L TWT, ROKRIELATWET:
o $$ TR —TFTE; $§ —DIXEBINET,

o $identifier |X "identifier" OV v PV /¥ —IZAMT BT —AFNVX—2HELE T, 7
7 4V M Tld, "identifier" IFAXF &/ MNXFZRXAI LRV ASCIL H#HF (70X —RX a7 2 &)
PR FINCHIBERTVET, XFINET VX —R2a7h ASCII XFh6hE % D TRITH
B2 A, $ DRICHATFIMERLROFARHBT 2. ZITTL—RARNVXLOIREIKEDD
£9,

e ${identifier} i& $identifier LU TT, FL—RXFNLXHLDEAIEHAF L L THZ 2 XFF]
DPHNTWT, ZN%E T —AKRIAXZO—EHE LTV W&, BlZE "${noun}ification"
DEDBGETREREEZFTT,
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EEbAMOEEFHTXFIHFIC $ 25 & ValueError #EH L E3,

string BY 2 — L TlX, RO XS BRI FEE L7z Template 7 7 AZRBEL TVWE T, Template DX
Yy FEMIRLETS:

class string.Template (template)

AVANI I RET VL — W XFHNTI B 5 —DO R £,

substitute (mapping={}, /, **kwds)
TV — FEBREITO, Fi XTI RER L TGRLE S, mapping 37> L — DT L —
AFNZIZHIET 2 F =20 L5 REBOHEHLA 7Y =7 b TF, FHEREET2HDD
2. F—V—FE|HBIBETE, ZOHBBAREF—TV—FZ2 7L - ARV XZHIIWHIEEEET,
mapping & kwds OWFHHEE SN, NWEPEE LG EITE. kuds ITHEELL T L —AFLK
2EELET,

safe_substitute (mapping={}, /, **kwds)

substitute() ERAICTTH, L —RARALEIIHRIET 2D D% mapping R kwds 225125
NIRD o 725 E . KeyError PN ZAE T 2RODIZHBED TV —RRVEDBZDEEAD ¥
T F7z. substitute() EIFEVL, RANDODEEST $ 2F 7255 Td. ValueError ZEH
BFHIC$ ZIRLET,

ZOMDBII S FAE LB —HT. SORY v FA T542 (safe) | LIHZNTV 2O, BEHdRlE
FHIZ, B EEH S 2D DICHHATRER T ZIRZE S £ 3206 T, AORTZ TR
safe_substitute() XY EEWZ X 255 A D (dangling delimiter) SREAHIRND IELTE,
Python OFAIF & LTEMNR L —ARNEHEEO LI BRAERT YT L — b2 EEET
WSS 2720, BELIFVARZVDTT,
is_valid()

Returns false if the template has invalid placeholders that will cause substitute() to raise
ValueError.

N—a ¥ 3.11 Tl

get_identifiers()

7Y 7L — PNOBEMNZHENTFDOV X M. ZOHAFORRIICBENZIEETEREL $§, FERH®
BFIIER SN E T,

N— ar 3.11 TEM.
Template DA Y AR Y Aid, XD K572 public REHEZRMHEL THES:

template

aAVANT I EXDEIH template \CIEINT2A T I 27 VT, BH. ZOEEEEITNETIED
DEVBAD, HRAHLERA7 72X EEHI L TWEDIITESD A,

Template DFNTTDFIZ L TIR LU E S
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>>> from string import Template

>>> s = Template('$who likes $what')

>>> s.substitute(who='tim', what='kung pao')
'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('$who likes $what').substitute(d)

Traceback (most recent call last):

KeyError: 'what'
>>> Template('$who likes $what').safe_substitute(d)
'tim likes $what'

X HITHEATE NS Template DY T2 7 ARTREL T, TL—RAFNVEXDER, KUIHhXF, 771 —
F FHNDFRFRIEDN T VWA IEHER SR Z AR XA XTEET, 25 LEEIZ. UT0r 5 2@
EA—NTARLET:

o delimiter - 7L — ARV ZDRHREZRTV T IAXFHTE, T 741 FDHIZ $ TT, EERIZ
ZOXFHINII L TRHREIIS U T re.escape() ZMFUHTOT, IEHRINTZR->TLED KHRX
FHNZL T BDOFEA . 25T 7 ARER LRI delimiter ZEBETERW (DFED, 5O
delimiter ZFE L2 WD THIUL, 77 7 RDELHTEMBTTORITUIZRSRV) ZLIFERELT
{72&E W,

e iddpattern - ZAUIEIEMBR LD T L — A RN KX =%k T 2 IEMRHA TS, 77 40 MEZIEHRA
(7a: [_a-z] [_a-z0-9]1%) TT, idpattern D352 5N TEB D, 5D braceidpattern 55 None DIGH.
TDRE—VIIPHEMT ZE D L — RARAX =D HEHEINE T,

AMR: flags DF 7 # L ME re.IGNORECASE DT, [a-z] W H 8K =YWL 250 DIE ASCII
XFRXHEETEE T, ZOkD, ZITER—HLD a 777 FHoTVWET,

N— a ¥ 3.7 TEE: braceidpattern 23S 2 . PHEIRO AR & AMIITHER 3 2514 D& — >
ZERTEET,

o braceidpattern - Z3UX idpattern WZTWE T, FHEHMIE L — X RNV E—DRX—VFFab L
3, 77 4L M None T, idpattern DEASINET (bbb, FEEMOAME  SMIOM T IZFE T

NE—=VHEONET) o braceidpattern 25 &, PAFIMT E L EAENZ L O T L — ARV E—I1T%Z
NENRZDZRE—VEERTDHIEDTEET,

N— a ¥ 3.7 TENM.

o flags - RADEBDT-DICHHINZERKRHEZ A RA VT IBICHA SN ZERRRE7 57, 7
7 %V MHIX re.IGNORECASE T, re.VERBOSE WHIZ 7 7 ZWZBMENS WS Z 2 IZEFERLTHK
72EW, LEdoT, HAXLR idpattern & verbose IEMBIHOMIIEDL R ITIUI D FXH A,
N— 3 v 3.2 TEM.
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fuc s, 7 7 2@ pattern 24— 4 F LT, EREBRARZ -V 2ER2IEETEET, A —NF A N2IT
S%A. pattern DEIZ 4 DOHHTDO E X ¥ 7' F v 7V — 7 (capturing group) ZFo ZZIEREHR A 7Y =~
FTRINIRD FHA, ThoDF v 7F ¥ 70— 7d, ETHHLLRA L EH72 T L — 2R ZIh
T HRANSRISE L TV S

o escaped - ZDIN—TE IR =TS —=r VR, TROLT 74N MREX=2ZBF 5% $$ 1L L
iTO

o named - ZDZN—FIFWFEMTL K RV T L —ZARAEZITHGLES; F¥ FF v 70 —F1
XU XFEEDTITRD THA,

o braced - TDIZN—TFIFPHEIMTL K o2 FL —RAFRARXZITHIGELET:; F v FF v ZL— FITXKY]
DXFEEDTIRD THA,

o dnvalid - 2O N—FZZEDIFPDORY)D XFD AKX -2 (EEERY)D F—2) At L. EHE
HoRRBICHBELRFERD FHA,

DT IADAY vy RliZ, TNHDHEFMMTEIT N -1 Db v FTEI R RE—UBT T —bIZ
< v F LSS, ValueError ZEH L £ 5,

6.1.5 ~NJL/N—FEBEK

string.capwords (s, sep=None)

str.split() o THEEZHEBICHTEI L., str.capitalize() ZHio TZNENDHFED LD
FRRIXFIZEHL., str.join() 2o TOREGDOEET, A 7> a VOE 258 sep B5Z bh
720 h None DE, Z DEHILHIISIFIIF DS 5 2HAXL T2 AR—ZA—DITEE]Z, oL
REOZEAZHIBRL E3. 2SN DIGEITIX sep 1X split & join iDL E T,

6.2 re --- Regular expression operations

Y —2X—F: Lib/re/

ZDEY 2—U3E Perl TR LNZIERKBI~ Y F >V FJHELFRRO S D 2RHEL $ 7,

NE—YBLOBRREIN L FHNX, Unicode KFF (str) 2 8 ¥y PXFH (bytes) ZENE T, 772
L. Unicode X5t 8 ¥y b XFFNDREFITEEEA, 2F D, Unicode LFHNINA FFIDRKR— >
TYyF 7LD, ZOHIITEREA, AT, BfRREOBHSIEINE A Z — 2B X BRSSO
CRIUBITRL TR ¥R A,

Regular expressions use the backslash character ('\") to indicate special forms or to allow special char-
acters to be used without invoking their special meaning. This collides with Python’s usage of the same
character for the same purpose in string literals; for example, to match a literal backslash, one might have
to write '\\\\' as the pattern string, because the regular expression must be \\, and each backslash
must be expressed as \\ inside a regular Python string literal. Also, please note that any invalid escape

sequences in Python’s usage of the backslash in string literals now generate a Deprecationlarning and
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in the future this will become a SyntazError. This behaviour will happen even if it is a valid escape

sequence for a regular expression.

INERMRIT 212iE, ERBRH (X — 212 Python @ raw XFFFEEERFCE T, 'v' ZRIE L XXFHY
TINATENY 72T v apFiilfinEnEE A, [EoT "\n" HBUTXFPHRELFITHZDIT
MLUT, r"\n" 1 '\' & 'n' ODZXEP SR DZXFHNITT, @, Python 2— FHTIX, KX —-r%2Z0D
raw SCFHELER M o TR L 9,

HERIrr LT, KIEOFHBREEIL, P21~ LOBKE LT, OYNTILEAERERRT O
XYy R LTHHAHATEET, BBIBERRREA 7Y 27 FRETID o Tar A T 3RERLRWVTETT
. B D OEBHBED £7,

BE:

The third-party regex module, which has an API compatible with the standard library re module, but

offers additional functionality and a more thorough Unicode support.

6.2.1 ERRFD> 2y IR

IEHRE (£7213 RE) &, 2ORIUT~ v F (match) TEAXFHNOEEXIHELET, ZOEY 2—LDH
BreliziX, 3 XFINEZONERRBIC~Y Yy F 350 (713, 5RONLIERERN D 2 FFC
Xy FFTE EEVHATHRLIEIIRDFT) ZMETE XTI,

IERRBZEET 2 2 THLWEBRKRHZENE T, A ¥ BALDRKIEHRHETHIUL AB b IEHRHT
T, —MRANC, BEIXFEH p S AW~y F L. BIOXFH] g 25 BIZ~vvyF 3575, XFF pgld AB i
<~y FLET, LU, A FE B REBEEORWHAESEENSE. A & B L OBICHERENELDH 2
BaR. FEENIEINLIV-TSRELTWI5E, 2REET, 250U T, 22ThR3 X5 2R
HAKRB NS, EHARREAED I THETE LT, IEHRIUCE T 2 85 & HEDOFEMIC OV T Friedl &
[Fric09] 22, 2 Y84 S ORI T 27 F A F2ZL TSN,

YT TCIERRAEOHEAZHEICHAL 3, 32 EHRPe X LW, regex-howto ZZML T2 &E W,

IERRBUICIE, FRXFLEEXFOMA 28060 E T, 'A' . 'a' . $2F '0' DXS5RIFLAL DM
WX FIE, ROBEMREHRERRTY, JHUIHEMIZ, ZOoXXFARKICYYy FLE T, @EXFIIERKTEZD
T, last IXFH] 'last' Kv v FLET, (ZOHTIELRE, EREHE BRI A -t 2lEbT 0N
BAZAILT R L. vy FHROXFINE, ' DTN I F—FTHELT RiLLET, )

R 8V WL DRDXTFIERIRT Y, AR FIEFE T O ER LD FLIAOEE XTI
I3 2 RHUTEICEL X5,

BDRL OEET EMEMT (%, + 70 {n,n} RY) BEZANTFIETEELA, ZHUd JFERLIEH
TR » PhoRETOMDEHIF L OBEKRS ZEE L £3, NRITHEDELLEDDZ S HITHD KT
Wid. AFEIEZ £ 9, Bl IERRB (7:a{6})* & 6 OEFBED 'a' XFITTyFLET,

R T2 IR L %5

(Dot.) In the default mode, this matches any character except a newline. If the DOTALL flag has
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been specified, this matches any character including a newline.

(Fx L v b)) XFHNOHRFEIC~ v F L, MULTILINE £&— R CIEEEITOBERICD~Yy FLET,

X
FHOKRE. &2 VIEXFHORBOEATOBERIC~ v F L, MULTILINE €— R TEEITORIIC D
~vFLET, foo I& foo’ & foobar’ DM~y F L E T, [EHKRH foo$ X foo’ Tz~ y
FLET, BEBRENC 212, 'fool\nfoo2\n' # foo.$ TRELHE, BEIX foo2’ FHiz~vyF
L ¥ 325, MULTILINE E— RFTIE fool’ IZb< v FLET, $ 2T '"foo\n' ZMKRLGE., 2D
D (D) vy FrHOTFT: 1 DBBUTOERT, 35 1 D@3 FIDORETT,

=R
BIDOERFHRZ OB E, TEARITZLBYBELEZ DIy FXELEROEHREHRICL T, H#
ZIX abx & ’a’, ’ab’. F2E a WWEEMAKD b 2RIy FLET,

=R
BIDIEHRERZ 1 ELEEDIRLZDDICYy FEBA/BROFEREBHRICLE T, HlZiE ab+ X ’a’
1212 ED D b Dic~wy F L, B a2’ IZid~vyFLERA,

[I=8
BIOIEREEZ 0 2 1 FEDRELDDICYy FSELIFMROIEFERIICL £5, fIZIE ab? &
' BT ab’ IKv vy FLE T,

*?7, +7, 77

kL BXU 7 BRI TFIERT B (greedy) ¥ v FT, TEBREFZLDTFAMIVYFL
F5, COEFHRLELLARVID DD T3, FIZIXIERKI <.+> 2 '<a> b <c>' 1L Tw v F
ENd e, '<a>' B TRIXFHNIRERICy FLTLEVE T, BHiFORIC ? ZEBMT 2L, FE
;K (non-greedy) & 2 WIE &N (minimal) D= v FHTOI, TE SR PRV LFIIvyFLE
Fo IEHRB <. x> 25 L '<a>' BIIvyFLETD,

*+, ++, P+

{m}

Like the 'x', '+' and '?' quantifiers, those where '+' is appended also match as many times as
possible. However, unlike the true greedy quantifiers, these do not allow back-tracking when the
expression following it fails to match. These are known as possessive quantifiers. For example, axa
will match 'aaaa' because the ax will match all 4 'a's, but, when the final 'a' is encountered,
the expression is backtracked so that in the end the a* ends up matching 3 'a's total, and the
fourth 'a' is matched by the final 'a'. However, when a*+a is used to match 'aaaa', the a*+
will match all 4 'a', but when the final 'a' fails to find any more characters to match, the
expression cannot be backtracked and will thus fail to match. x*+, x++ and x7+ are equivalent to

(?>x%), (7>x+) and (?7>x7?) correspondingly.
N— a3 » 3.11 TEH.

=8
HIOIERKBZH £58 m FFEDIRLEDDICYy FEELIIEELET., 2L Phv<yF
TRIEREHREER~y FLEEA. HIZIE, a{6} X 6B 258D 'a' XFIIIYyFLETH 5
fACciE~yFLEEA,
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{m,n}

{m,n}?

{m,n}+

(1

=0
AOIEHEZHZ m F22 5 n B, TER7XTZEDRLZDDICy FXEIMEROIEHARTICL £
T, BlZIE. a{3,5} & 325 5 D 'a' XFIIY Yy FLET, m AT 2 L FRIZ 0 ITHEE
SN, n BET S ERIZERICIEEXINE T, fle LT, a{4,}b IX 'aaaab' . 1,000 @D 'a’
T b Vb DTy FLE T, 'aaab' WKIET Yy FLERA, IUTIFABTE I EA,
BT 2 L BT L CEBRLERXCBERSATLE 26T,

A
ROEHERINL, AICHZIEHRERBEE, m 25 n BETHEDERELIZ DIy F L, TESET D
B DRLEDDIIS Yy FTEHEIICLET, ZhUd. FIOMEFOIEEMRK TS, HlZIX 6 X
FNFH| 'aaaaaa' T, a{3,5} &, 5 D 'a' XFIZ~v vy FLETH, a{3,5}7 I 3 HDOXFIZ
T FFTBREITT,

Causes the resulting RE to match from m to n repetitions of the preceding RE, attempting to
match as many repetitions as possible without establishing any backtracking points. This is the
possessive version of the quantifier above. For example, on the 6-character string 'aaaaaa',
a{3,5}+aa attempt to match 5 'a' characters, then, requiring 2 more 'a's, will need more
characters than available and thus fail, while a{3,5}aa will match with a{3,5} capturing 5, then
4 'a's by backtracking and then the final 2 'a's are matched by the final aa in the pattern.

x{m,n}+ is equivalent to (?>x{m,n}).
N—a > 3.11 TEM.

R
WXLFRIRAT—7 ('*' 2 '?7 BREDLFRIvFTELXICTS) L. FREIFHS -7 v 2
ZEMLES, Bk —r Y RARIBTHERLE T,

NRE—VBRET 2 DIC raw XFHNE > TORVWDOTHIUL, Python b E/, Ny 7 RXF7vTa
EXFHNVTINTIRT =T = Y2 LTS 2 2BV LTRE WV, ZOIZRF =T —7
¥ 2% Python O XX—=FDERBL B VRS, ZONY 72T v a2t ZRUTK L XFEPEROXFINC
EFENFET, LL. Python PEROY —F Y AEBHBT K0, ZONv 7 AT v 2ld 2 [E#ED
RERFIUIOT EE A, THUIEMTHER LIS VWOT, I BMiARBELAME, 2T raw XFY
2S5 e HERL $5,

3%
FOEAEBTETIOHVET, EG0FTIE:

o NFZEHNHAEETEE T, [amk] I 'a' . 'm' FRIF 'k K¥yFLET,

o HE LN TFOHIHE, - 2 DOXNFTHATIHETEE S, HlRIE [a-z] 3H5W 5/
XFD ASCII XFIZw vy FLET, [0-51[0-9] 1& 00 225 59 FTRTD 2 HIOBFIT~ v
FLEF, [0-9A-Fa-f] IIMEED 16 EBFICv vy FLET, - DTRFr =TI T30 (fi:
[a\-z]). ZEHEPKREOXFICEINTWVWS L (fl: [-a] ® [a-]1). VT I ' TvvFLED,

e Special characters lose their special meaning inside sets. For example, [(+*)] will match any

of the literal characters ' (', '+', "' or ')'.
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o Character classes such as \w or \S (defined below) are also accepted inside a set, although the

characters they match depend on the flags used.

o MHES BLoTHHNICARWFIIY Yy FTEET, EEORAIOXTED '~ 2o, £EC EF
NEW RTOXFRSyFLETS, HlZIE, [75] 13 '5" ZFRSBPHWBEILFIC~YyF L, [77]
F ' BB DOWANFIII Yy FLET, - BESORIOXFETRITINIENOE®K S
iﬁ/bo

. BOFTYTIN '] KRy FEEDLIE, ZORIIANY IR Ty azDddh BEDOK
BUCEZ RS, Ml [ONI{] & DO} BEs5 AN, B EAEIN, HiEil h
i~y FLET,

o Unicode Technical Standard #18 12% % & 5 READ ANTFRESIREFRBINX 2 ATREME
BHDET, ZUIBXEZLZIEZDDT, ZOEMERFICT S0, X LdHTz- TEKE
HENZIE FutureWarning DR EINE T, ZHFV T IV '[' THEIEER. VT 7LVXF
DHEfE —= L & L e BRI 2BUEREEEAT T, BEZEITZICEANYIRT Yy
YaTIRT =T LTSN,

N—=Tay 3.7 TEHE: XFty MIFEREHRINCEN T 2MEE F O Futurelarning 255
ENET,

A
¥ BEEBDERFHRL LT AIBIZ A Y BOWTALIKYy FITAEREREZERLET, 20
HETEROBOIEHKREEL | THECTEE3, I/ N—7 (Fadsli) hThizgd, MR
XFEHNEEET S E, | THEINLZERRRILE» BEANBICGREINE T, —D2DRE— 2235
BRIV F LI E, ZORX—VUEPZHEINET, 2D, 0P APy FLTLERIZ.
Bz BiZkoT2D~y FRE K2 LT, BREIBIPEEINEREA, BRI, |
HETFIRRLTERKERDEEA, VT 70 "' I3y F 523\ 2520, [11 k51T
Fr I AHCHAE T,

(.. AL
M CHENLERRBUCY v F T2 bic, JV—TOMBEETEZRLET, JL—TOHHIF
PURTIER 2 X512, =y FHREFTINLETEINL 2D, 2O FHFTLE \number Fifks — 7
YATRYFLEDTEZS, V771 '(" R ") Iy FT2IE \(R\) 25, X777
2z AES: [A. DI,

(7... Z
AFRFLETT (P 1ZHi ' BERULOERZFBLEEEA) o "7 IZH L RO XXFD
COMEDEKREFRAEOMYZREL £9, HHRE—MMTH LIV —T2ERLEEA. L
(?P<name>. ..) X I OEAIDOHE—DHIHN TS, BIEYK— P STV SHERIZLLT D@D T,

(7ailmsux)

(One or more letters from the set 'a', 'i', 'L', 'm', 's', 'u', 'x'.) The group matches the
empty string; the letters set the corresponding flags for the entire regular expression:
o re.A(ASCIIDAHIZZ v F)
.« re.I (KXFINLF %)
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o re.L (BT —HKTF)

o re.M (RILFTA V)

o re.S(Fy MITRTR=YF)
e re.U (Unicode ¥ v F)

o re.X (JIR)

(The flags are described in €2 2 —JL > 7 >"Y/.) This is useful if you wish to include the flags as
part of the regular expression, instead of passing a flag argument to the re.compile () function.
Flags should be used first in the expression string.

N—3 a ¥ 3.11 TZEH: This construction can only be used at the start of the expression.

Sz

(?Z “ e =
WOHIIEMD, F ¥ 7FF v LBEORTT, BN CTHEFNLZERRBFI Sy FLETH, 207V —F
M2y FLEESLTFING, ~vFEFETLEHLTHINTSZ22d, 20X —HTLESET 2
Zed TEFFEHA

(7ailmsux-imsx:...)

(Zero or more letters from the set 'a', 'i', 'L', 'm', 's', 'u', 'x', optionally followed by '-'
followed by one or more letters from the 'i', 'm', 's', 'x'.) The letters set or remove the

corresponding flags for the part of the expression:
o re. A (ASCII DAHIZZ v F)

o re. I (RITF/INCF % A

o re.L (BT —IURTF)

o re.M (RALFTAYV)

o re.S(Fy MITARTIZT vy F)

e re.U (Unicode ¥ v F)

o re.X (JLE)

(The flags are described in €2 a—JLa>T>Y.)

XF 'a' 'L BEY 'u BHAEHMbTH D, HAEbESZILD - KHTEILBTEEE
Ao ZOROD, TNHDHN—DWAL VI 4 Y I7N—=TFicEind e, SMllo 7 v—FTo~xy F
JE—FEEEEZLFE T, Unicode RZ =TI (7a:...) & ASCILRE~y F ¥ 7Y b X,
(?u:...) & Unicode ¥y F U7 (F7 4N M) KUIDFEZE T, NA MHREZ—HTIE, (PL:..0)
Bar—UkfFE~y F YD EZ, (Pa:. . ) B ASCILIRE~Y Y F V7 (F7 40 ) KU EZ
¥, TOLEFEZEINA VI VTN —TIROBEEL, TOY v F ¥ 7E— FIETL—FHTIIE
TLENET,

N—Ya ¥ 3.6 TENM.

N—=ary 3.7 TEH: XF 'a', 'L' B '"u' 370 —THTMHZ T T,

168

F6E TFIMNUEY—-ER



The Python Library Reference, J1)—X 3.11.14

(7>...

Attempts to match ... as if it was a separate regular expression, and if successful, continues to
match the rest of the pattern following it. If the subsequent pattern fails to match, the stack
can only be unwound to a point before the (7>...) because once exited, the expression, known
as an atomic group, has thrown away all stack points within itself. Thus, (?>.%*). would never
match anything because first the .* would match all characters possible, then, having nothing
left to match, the final . would fail to match. Since there are no stack points saved in the Atomic

Group, and there is no stack point before it, the entire expression would thus fail to match.

N—a ¥ 3.11 TEN.

(?P<name>...)

Similar to regular parentheses, but the substring matched by the group is accessible via the
symbolic group name name. Group names must be valid Python identifiers, and each group name
must be defined only once within a regular expression. A symbolic group is also a numbered

group, just as if the group were not named.

AU E N —=T1E 3 202y TFAITHRTEE T, & — D (7P<quote>['\"]).*7(?
P=quote) (¥ Y I NEREZIX TN 4 — s THENLIFINZ< v F) Kol

JIL—7 "quote” ZBHEITZAVTFA BT SHE
ZOR TR —

e (?P=quote) (L7 BH)
e \1

<XvFEATI T m ORI
e m.group('quote')

e m.end('quote') (/&Y

re.sub() @ repl 518ANE XN 5 LFF|H
e \g<quote>

o \g<1>
o \1

N— a ¥ 3.11 TIHH#ELE: Group name containing characters outside the ASCII range (b'\
x00'-b'\x7f") in bytes patterns.

(?P=name) 2

B & 2L — FADHBAESIRTY, 24U name WO ELHDOEHD 7L — Fhi~ v F LIS FHNC
<*vFLET,

(?#...) a
XY PTY, fFHROPHIIHEMImE I ET,
(7=...)
DR DDy FITNER v FLETH, XFHEFo L HBLERA, ZHUT Kk
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TH—2 32 (lookahead assertion) EWHINE T, HIZIE, Isaac (?=Asimov) (¥ 'Isaac ' T, &
DHRIC 'Asimov' DHKHEILDH, v v FLET,

o BREFLS DDy FLATNUIY Yy FLET, 2 BERHRA T —2 3> (negative
lookahead assertion) T, BIZIX, Isaac (?!Asimov) I 'Isaac ' IZ. ZODRIT 'Asimov' D3
»BWHECOAR, vy FLETD,

(7<=...) e
DXFHINI BT 2BEMEDRNIC, BREMBETHKDS ... tO~x v IR, v~ vFLET, 1
X EFRATH =23y IR E T, (?<=abc)def 1. AL 3 XFENv I 7y L, BN
TVBERR =Ny FTEPRETZDT 'abedef' IV v FERDITIET, GFEh 88—,
BEEEDOXFINCDAR v FLRITNERD ERA, TRDB, abc ® alb IFFEINETH, ax R
a{3,4} B INFHA, HEBHATH—> a Y THEBZ R —VIiF, BRI XFHOHEL X
RLTyFLEVWILIZHERLTRIEW, match() BETIZR L search() BIEEMF S AL EL
WTL &9

>>> import re

>>> m = re.search('(?<=abc)def', 'abcdef')
>>> m.group(0)

'def’

ZOBITIEANA 7 I BEEREL T

>>> m = re.search(r'(7<=-)\w+', 'spam-egg')
>>> m.group(0)
leggl

N=Ya 35 TEHE: AERDINV—-TBEEF K-+ FT2I5RD L .

(7<1..0) Z
DXFINCBI 2HEMBEORNIC ... LDy FRRIFNUL, vvFLET, Zhid BEERRAT
B —2 3> (negative lookbehind assertion) EWMHINF T, HERHAT I — a v e FRIC, &Fh
BN = VIFEERDODXFINCDAT v FLRTFIUIR D FR A, BERIKAT I — 3 Y TIHE 3%
R —VEMREINDILFINDHHE Ty FTEET,

(7 (id/name)yes-pattern|no-pattern) 5
Z BTz id R name DTN — T PEET UL yes-pattern & D, TEE LR IF{UL no-pattern &
D=y FriRAET, no-pattern 347> a vy THHEAMTEET, HIZIE. (OQ7(\w+e\w+(7:\.\
w+)+) (7(1)>1$) I3EFIR E-mail v v F > 7 8K — VT, '<userChost.com>' X 'user@host.com'
I~ vy F LETH, '<user@host.com' % 'user@host.com>' IZIZ¥ vy FLEEA,

N— a ¥ 3.11 TIEHELE: Group id containing anything except ASCII digits. Group name
containing characters outside the ASCII range (b'\x00'-b'\x7f"') in bytes replacement strings.

Bk — 7 o2 '\' LUUFOYV R DOXFEh O EINE T, @HXFED ASCII HFTd ASCII XFT
S, BROEHKRHIE 2 FEHOXFICyFLET, HIRIEX \$ B3IXF '$ vy FLET,

\number "
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LHEBZDIN—=TOHHII v FLET, IV —T13 1 oHE2HEEEOT6NET, HlzE (.+)
\1 {3, 'the the' H5WE '55 55' I&¥ v F LE T, 'thethe' KE~v v FLEEA (FV—TD
BOAR=RICFEE L TRV, ZORKS —7 Y RIEERAID 99 L —TD5ED—Dr DT v FIT
DAHEZFE T, number DEFIDNID 0 TH 5. number 25 3 HiD 8 EHTHIUI, 2hI I n—7
D<yFLTTIERZL, 8 #EEH number ZHOXFE LTHRENE T, XF7720 '[' & ']
OHTRETORELR Yy — B Fe LTRbh 3,

\A X
FHDFRETOAY Y FLET,

\b ZE
XFHNCw v FLETD, HEEOXEHEIREBETOATT, HIBEIHEXFONL I LTERINET,
FERANTIE. \b 1 \w & \W XF (FE20H) LD, H2WVIE \w & XFHOIHE - KE L DiE5t
ELTERSNET, HlZIE. r'\bat\b' IX 'at' . 'at.'. '(at)' ® 'as at ay' KIE~vvyFLE
IH. 'attempt' ¥ 'atlas' WZIEFv v FLEHA,

The default word characters in Unicode (str) patterns are Unicode alphanumerics and the under-
score, but this can be changed by using the ASCIT flag. Word boundaries are determined by the
current locale if the LOCALE flag is used.

FFMR:  Inside a character range, \b represents the backspace character, for compatibility with

Python’s string literals.

\B %
XFINZ< vy FLETH, ZANHEDORBENIRE THW LZDATT, 2FD r'at\B' &
'athens', 'atom', 'attorney' IZ~¥ v F L ETAH, 'at', 'at.' ® 'at!' KWE<vvyFLEEA,
\B & \b ®5 & 5 YT, Unicode & — B 5 HFELFIE Unicode #HFB LU 7 VX —X
AT T, TR ASCIT 75 V%o TEBETE LY, LOCALE 7 7 7D TV 5745 HEED
BREBED Oy — VI k> TIRESNE T,

\d

Unicode (str) /A2 —>Tld: £
E® Unicode 10 #EHF (Unicode XFA 7Y [Nd]) iIZvvyFLET, ZHid [0-9] & ZoDfh
ERO- T2 BAHET,

ASCIT 75 7% i3T5, [0-9] 2y FLET,

8 Ew k (bytes) /N2 —> Tl £
B ASCII ZFD 10 #EHFIC~y F LET, 24k [0-9] 2ZlTd,

\D
Matches any character which is not a decimal digit. This is the opposite of \d.

ASCIT 75 7 %EHT 2L [C0-9] X~y FLET,

\s
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Unicode (str) /N2 —> Tl
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).
ASCIT 77 7% MHT 2L [ \t\n\r\f\v] iZvvFLEJ,
8 Ew I (bytes) NZ—>TId:

ASCII Xty PTHAXFEAREINZLFITyFLET, ZHdE [ \t\n\r\£f\v] ¥ (i
‘/C“TO

\S

Matches any character which is not a whitespace character. This is the opposite of \s.
ASCIT 72 7% M3 2L [* \t\n\r\f\v] ¥y FL %7,
\w

Unicode (str) N&Z—>Tld:
Matches Unicode word characters; this includes all Unicode alphanumeric characters (as

defined by str.isalnum()), as well as the underscore (_).
ASCIT 77 7 %3 % & [a-2zA-20-9_1 ITX v F L ET,

8 Ew I (bytes) NZ—>TId:
ASCII XFty P THEEFERARINIXFIIYyFLET, Zhi [a-zA-20-9_] L F{fT
9o LOCALE 7 7 Wb TnER5, HEOO -V THREFLARINIXFEB LTV
H—=2a7ivvyFLET,

\W
Matches any character which is not a word character. This is the opposite of \w. By default,

matches non-underscore (_) characters for which str. ¢salnum() returns False.
ASCIT 77 7 %3 % ["a-zA-20-9_]1 IZ¥ v F LT,

If the LOCALE flag is used, matches characters which are neither alphanumeric in the current locale

nor the underscore.

\Z 4
FHDORETOAS Y FLET,

Most of the standard escapes supported by Python string literals are also accepted by the regular

expression parser:

\a \b \f \n
\N \r \t \u
\U \v \x A\

(\b IZHFEORRE R T Db, XF7 7 AFTDA " 1#%E (backspace)” XFEEEKT 2 Z L ITIERE L
TLEEW, )
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\u'. '"\U' BEXKX '\N' =25 —7>—4 »Ri&, Unicode (str) X —=YNTOAHRBHMENET, N1 b
FITIE 7= D %9, ASCII XFDITRAY — 7 TRID S DIFFERME S DI TS TVWT, =7 —
ELTbIE T,

SEIRTF—TEROENZTERTOAEENT T, ZORAIDHID 0 TH D0, TN 3 HD S ERTH 3
o, TR SR — e RARXhE T, 25 TRIFNE. ZREZL—FBBTYT, XFEHVF I
T, SEZR T —FXEIWL =0 3HETT,

N—Pay 33 TEHE: \u' & '"\U' TRF—F>—r  2MEMmEhE L,
N=Yay 3.6 TEHE: '\' ¥ ASCH XFDLRIZRMDIAYy —FELT7 -1k D 7,

N—Tay 3.8 TEH: '\N{name}' AT —F>—r Y APBBMENE Lz, XFHNV T I TIE. FELD
Unicode XFIZEM SN E T, ('\N{EM DASH}' %Y

6.2.2 EZa-—J)LaA>T>Y

ZDEY 2= IV OO0, EEL. HINEERLET, 20550V 2rDBKIE. 3 v 84 VB AIE
BN ZIRZD5EEIEEEDX Y v FEBZICLEDDTT, EliRdDERAUIILALED 7 SV r— =
EEICa YA VFEA R RN E T,

737
N—=Tar 3.6 TEHE: 77 7FBUE. enum. IntFlag DY 72 5 A TH 5 RegexFlag DA ¥ AR Y AT
DE L7

class re.RegexFlag

An enum. IntFlag class containing the regex options listed below.
N— a3 3.11 TEM: - added to __all__

re.A

re.ASCII
\w. \W. \b. \B. \d. \D. \s. BIU\S IZBWT, ASCII XFDATY v F VI EfTVWET, Zh
\& Unicode(str) XX — Y TDAREKRDNDH D, NA M AAZ— D TIIERINE T,

A4 757D (7a) ITHHYLET,

AM:  The U flag still exists for backward compatibility, but is redundant in Python 3 since
matches are Unicode by default for str patterns, and Unicode matching isn’t allowed for bytes

patterns. UNICODE and the inline flag (7u) are similarly redundant.

re.DEBUG
AV RA N LUREICET 27Ny ZEREHIILE S,

WINT AL > F7 4275 73HNEHAL

6.2. re --- Regular expression operations 173




The Python Library Reference, V) —X 3.11.14

re.l
re.IGNORECASE

Perform case-insensitive matching; expressions like [A-Z] will also match lowercase letters. Full
Unicode matching (such as U matching i) also works unless the ASCIT flag is used to disable
non-ASCII matches. The current locale does not change the effect of this flag unless the LOCALE

flag is also used.
A4 77 70 (?i) THYLET,

Unicode /8% — > [a-z] %7213 [A-Z] 2% IGNORECASE 7 7't Hb¥ Tfibhi-t &, 52 ® ASCII
XFITMAT 4 ®IE ASCIIL X2 °I' (U+0130, Latin capital letter I with dot above) . 1" (U+0131,
Latin small letter dotless i) . '’ (U+017F, Latin small letter long s) 3 & TF 'K’ (U+212A, Kelvin
sign) Iy F T2 IFERLTLZE N, ASCIT 7 7 7ML TWERE, XFa b 2 B
KA 20 DAYy FLET,

re.L

re.LOCALE

Make \w, \W, \b, \B and case-insensitive matching dependent on the current locale. This flag can

be used only with bytes patterns.

A4 757D (L) THHSLET,

E%&: This flag is discouraged; consider Unicode matching instead. The locale mechanism is

very unreliable as it only handles one ”culture” at a time and only works with 8-bit locales.
Unicode matching is enabled by default for Unicode (str) patterns and it is able to handle

different locales and languages.

N— g 3.6 TEH: LOCALE 1334 P RE—CDARH X, ASCIT ¥ H¥ETIZH D T8 A,

N— 3y 3.7 TEHE: LOCALE 7 7 7 DH 2V NRANVBAERBRA 7 27 MIa vy 4 LD
a7 —VIIRELRLABEDE L, v F Uy I7Bonr—L0ANRYy FU 7OMBIHEL T,

re.M

re .MULTILINE
HESIND 2, RE—=UXF '~ E XFFNOREE X OETORHE (FUTOER) e~y FLET;
ZLTRE=VXF '$" BXFINOREB L UKITORE (BATOEER) v FLET, 774 b
TiE, 'R, XFHNDREEF Iy F L, 'S 1. XFHOREB X O FEY DOREDSRLTDER]
(BbLdu) vy FLET,
AYIA4 757D (tm) WHY LI,

re.NOFLAG

Indicates no flag being applied, the value is 0. This flag may be used as a default value for a
function keyword argument or as a base value that will be conditionally ORed with other flags.
Example of use as a default value:
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re.S

def myfunc(text, flag=re.NOFLAG):

return re.match(text, flag)

N— a3 v 3.11 TEH.

re.DOTALL

re.U

KT ' k. BUTZBCEEOX T, 2Py FEIVET ; 207 7 7BRFUI, .
. 8UT A D (RO Fe~vy FLET,

A4 757D (78) WTHHLET,

re.UNICODE

re.X

In Python 3, Unicode characters are matched by default for str patterns. This flag is therefore

redundant with no effect and is only kept for backward compatibility.

See ASCIT to restrict matching to ASCII characters instead.

re.VERBOSE

k4

ZD7 5 ZRIERREZ, & OmBENREZ AR OE L, axXy bt eMzsZe T, BA-EH
IHAPITKFBEFZ LI ICLET, X —VHOEAR., XFI7T7RAFIIHDEL, ZRAFr—7X
NTOVRONY TRAT v aDRIZHB L EL, 7, (7: 2 (P<...>DEIR =T VHERNT
WHINET, 2R (7 @ and *x ? EEFEINERA. BITHXFEIIAPTH IR —TEh
TVWRVWNY TRAT 9 aDRTHRWV # 2EFURL, —BEDZEDLIR # DOITRETOETD
NFIEHENE T,

DFE D, 10 #HFICY v F T2 NlDIDODIEMEHRA 7Y = 7 ME. HEERNCEMTF:

re.compile(r"""\d + # the integral part

»
I

\. # the decimal point
\d * # some fractional digits""", re.X)

b = re.compile(r"\d+\.\d*")

A4 757D (?7x) WKHY LT,

re.compile (pattern, flags=0)

FHEBHAAZ V% FRRIB\A TS 12ar 3400, UTRIZARS match() . search() FD
DXV v REF-Ty FUrMHEZZE51CLET,

The expression’s behaviour can be modified by specifying a flags value. Values can be any of the

flags variables, combined using bitwise OR (the | operator).

=R
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prog = re.compile(pattern) J

result = prog.match(string)

. UM EeREFETY

[result = re.match(pattern, string)

M, re.compile() iV, MROEMHRHA 7O =27 bV 2REFELTEAHAT 250, —o0Fvr
7 LA TZORBRZMEBES & ZITHRNTT,

AR re.compile) REI 2L ARLDY v F ¥ VEBICEINEH DX —=VFar (L
BADDDODNF vy v 2aZN3DT, —BIREHSKRHALZD L L EbRwSar 7 ATIRIEHERY 2
VRANT EREIHD ER A

re.search(pattern, string, flags=0)
string 2% EE LT, IEHRHA pattern < v F2RETIRAOMEZHEL T, MIES 5 Match

ZRLET, & LXFHNC, 20X =2 ey F T EMEIRNESIE None ZIRLET ; Th
. XFHNDDH B KM TRELODy F2RT I L3RR D T EIERLTREW,

re.match (pattern, string, flags=0)
b L string DSEIET 0 B EOXFDWIERKRI pattern &~ v F 3L, WG T 5 Match ZRL %
T bLXFAPARR= =y F LRIFNUL, None ZIRLET ; ZhEREIErD~y FrIZER
52 EWHERELTREW,

MULTILINE €— RIZBWTH, re.match() \ZEATORETY v F T 5D TR, XFHNDEET
DAY FTAILWEELTLEX W,

string PO ZTTHRy FEERLVWEL, b DIT search() Zffio T ZE W (search() vs.
match() BBRLTLEZZ W),

re.fullmatch(pattern, string, flags=0)

string EEPIERHRERI pattern 1<y F 32156, MIGT 2 Match ZIBRLET, XFHNH &K — 12
XY FLAEWEDS None ZIRLE T, ZHERS 0Dy FLIEELD ZLITERLTREW,

N—a v 3.4 TE.

re.split (pattern, string, mazsplit=0, flags=0)
string %, ML U7 pattern THEIL £ 3, pattern FTF v 7F v DAIFMMB DA THIUR,
R=HDETDIN—=TDTFAMBEROY A MD—E L L TRENE T, maxsplit 3 0 TR
AR DENIRK mazsplit EHEEZ D, 58D OXFHNIV A M ORMERE L TREINE T,

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

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

(RDR=V1ZHiEL)

176 F6E TFIMNUEY—-ER



The Python Library Reference, J1)—X 3.11.14

(RIDR=I D5 DR E)
>>> re.split(r'\W+', 'Words, words, words.', 1)
['Words', 'words, words.']
>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
[r0', '3', '9']

ERL =R F Y TF v N —TDH D, TANRIFHIDRIAIC~ v F T 545, BHRIZEXTFHIT
BEDET, AL I eBALFIORRBICHDEZLET,

>>> re.split(r' (\W+)', '...words, words...')

v, '...', 'words', ', ', 'words', '...', '']

ZI9L T, BROVZAMZBWT, XL —XOMBERIECHCHEMRNA >F v 7 RICEohD
73,

Empty matches for the pattern split the string only when not adjacent to a previous empty match.

~N

>>> re.split(r'\b', 'Words, words, words.')

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

>>> re.split(r'\W*', '...words...')

[rv, ', 'w', ‘o', 'r', 'a', 's', "', ']

>>> re.split(r' (\Wx)', '...words...')

[rr, o, g, N o, gt g ]

N—Yar 31 TEHE: F7>a>D flags 5IBDBINEINE LT,

N—=ay 37 TEE: BXFINIIyF LI 28X —TOREIZYR— 25X %L,

re.findall (pattern, string, flags=0)

Return all non-overlapping matches of pattern in string, as a list of strings or tuples. The string is
scanned left-to-right, and matches are returned in the order found. Empty matches are included

in the result.

The result depends on the number of capturing groups in the pattern. If there are no groups,
return a list of strings matching the whole pattern. If there is exactly one group, return a list
of strings matching that group. If multiple groups are present, return a list of tuples of strings

matching the groups. Non-capturing groups do not affect the form of the result.

>>> re.findall(xr'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.findall(r' (\w+)=(\d+)', 'set width=20 and height=10')
[("width', '20'), ('height', '10')]

N—=ay 37 TEE: BTV Y FOFIOEY Yy FOERPOMOLNE X5ITRD E L%,

re.finditer (pattern, string, flags=0)

string FOERRIL pattern DER LBV v FETIKHES Match A 7P 27 M yield $5 147
L—% ZiRUET, string FEPOANEREIN, vy FIRIAOIDoRIETRENE T, Hv v Fid
MRICEENET,
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N—=Tay 3.7 TEHE: ZBTROI Yy FHHIDETy FOEENPOHRDOENE LIITRD F L,

re.sub(pattern, repl, string, count=0, flags=0)

string FICHIA T 2R B ADEE LR pattern ZEHE repl TEELT 3 Z & TH LN B XFF %R
LET, RE—=UDBROPLRWIES. string BDZDFEFRINET, repl 1E3CFHNFE 721X T,
repl WXFHIDGEE, ZOFDETONY VR Ty Y aT A5 =PI ENE T, \n X 1 2DH
AXFIEBEIN N\ BF vV v IV RV IZEBEINS, BETT, ASCII XF¥DILRF —F TR
HODDIFFERMES 7D THENTWT, T7—2 LTIRbNET, ZOLSD \& O k5 BRARHAD
IRT—=TERINET, \6 DL RBRABIRE. X—=CDIN—T 6 < v F LI FHT
B X N E T, Bl

>>> re.sub(r'def\s+([a-zA-Z_] [a-zA-Z_0-9]*)\s*\(\s*\):',
r'static PyObject*\npy_\1(void)\n{',

. 'def myfunc():')

'static PyObject*\npy_myfunc(void)\n{'

b L repl BBEFTHIVK, BEE LR pattern BFRET 272 DRI NE T, Z ORI
—D®D Match 5IZID ., BIFCFINZRLET, HIZE:

>>> def dashrepl(matchobj):
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'

RE—F, XFHITH Pattern THHONERA,

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 empty match, so sub('x*',

'-' 'abxd') returns '-a-b--d-"'.

XFHNE repl 51ETIE. ETHRRAENF IR T — FRBRASRITINZ T, \g<name> (& (?P<name>. .
) WESCTEFEENT: name W I KHTD 7V — T hi~ v F LB FH 2 v, \g<number> 134T
JEF 2 7N —TFEESEHECET, XoT \g<2> & \2 EFElTTH, \g<2>0 D k5 REHUTBVWTD
BERRICZ D EH A \20 1&, 70 —7 20 NOZB L LTHRE ., 71 —7 2 NDZIIZY 751
F0 BN b D LTIBRENER A, BHSR \g<0> JIERKB L v v F LA~ FH 4
RCTEZHDD 7,

N—Tar 31 TEE: X7 a>d flags 5D BMENE LTz,
N—=ay 3.5 TEH: xvF LN/ N —TIEELFINCEERLZONE T,

N—a v 3.6 TEE: pattern i '\' ¥ ASCILI XFE»PSRIZRHMDIAy —THNHsL, TI7—
W HE9,

N— a ¥ 3.7 TZH: Unknown escapes in repl consisting of '\' and an ASCII letter now are

EITors
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N— a ¥ 3.7 TEZHE: Empty matches for the pattern are replaced when adjacent to a previous

non-empty match.

N—Y a ¥ 3.11 TIEHLE: Group id containing anything except ASCII digits. Group name
containing characters outside the ASCII range (b'\x00'-b'\x7f"') in bytes replacement strings.

re.subn(pattern, repl, string, count=0, flags=0)

sub() LA CIHEZITVWETH, X7V (new_string. number_of_subs_made) ZiEL ¥73,
N—Pay 31 TEHE: + 7 a2 >0 flags FIEAEMEE L,

N=Tay 35 TEE: vy F LEIProklN—T3ELFINBERZoNET,

re.escape (pattern)

pattern HORRLFE T A7y — 7L E T, ZHIRERERAX ZXFEESLD ZEEDY T 7 VLT
2= v F L WRRSERT T,

>>> print(re.escape('https://www.python.org'))

https://www\.python\.org

>>> legal_chars = string.ascii_lowercase + string.digits + "!#$)&'*+-.7_"|~:"
>>> print (' [/s]+' ) re.escape(legal_chars))
[abcdefghijklmnopgrstuvwxyz0123456789 ! \#\$%\& ' \*x\+\-\.\"_"\|\~:]+

>>> operators = ['+', '=', 'x', '/'  ‘xx']
>>> print('|'.join(map(re.escape, sorted(operators, reverse=True))))

JIN= TN+ x|\ %

ZOBBE, NI AT v aDAREIAT —TFTENE sub() BXU subn() 1B 3 EHTFY
LTI R D FHA, il 2L

>>> digits_re = r'\d+'
>>> sample = '/usr/sbin/sendmail - O errors, 12 warnings'
>>> print(re.sub(digits_re, digits_re.replace('\\', r'\\'), sample))

/usr/sbin/sendmail - \d+ errors, \d+ warnings

N—=ay 33 TEH: ' ' XFWRIAFr—TENki k) E LI

N—=ay 3.7 TEHE: EHARETRIREREZR OXFLRIPZRr—7E3NET, MR LT,
I!I\ llll\ l%l\ lIIIl\ I,l\ I/l\ I:l‘ |;l‘ l<l‘ l=l\ l>|\ l@l\ t nsn bi%ci%lxb—‘_7oéhi
Ao

re.purge ()

ERER* Yy v 22207 0L%79,
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1k

exception re.error(msg, pattern=None, pos=None)

Exception raised when a string passed to one of the functions here is not a valid regular expression
(for example, it might contain unmatched parentheses) or when some other error occurs during
compilation or matching. It is never an error if a string contains no match for a pattern. The
error instance has the following additional attributes:

msg

T+—=<y FENTVWHEVWLT —X vt —ITT,

pattern

ERRBDAREZ =TT,

pos

pattern O3 2 XA WRBL 72 BFiD A > 7 v 7 AT (None DHBEDH D ET ),

lineno

pos WMIBF 51T TF (None DBFEDHD £7),

colno

pos I T 2HITT (None DIFEDHD 7).

N—=Pay 3.5 TERE: BMOEEBEMENE L.

6.2.3 IERRFAA Tz k

class re.Pattern

Compiled regular expression object returned by re.compile().

N—Ya ¥ 3.9 TEHE: re.Pattern supports [] to indicate a Unicode (str) or bytes pattern. See
xRy OITA) T RE,

Pattern.search(string[, pos[, endpos] ])

string @R ZEEL T, ZOIERKBEDN <y F2RAET2RAMDOMEZIEL T, MIGT 2 Match ZiK
LEd, LFHINIC, ZDRR—2 =y FTHMENLRNLSIE None ZIRL 9 ; ZHUE, X
FHNDOH 2 R TREIERDTy F 2T I LITRZ D I EICERLTRE W,

F 7Y a v DEF I pos 1&. XFHNDE ISR LIRD 20 EEET B4 VT Y I AT, 77441
TIE0TYo ZRELFIDATA R FERIZEFALTED D TR A RX—UF ' BAYOLF
FIDHEH BATOER Ty F LETH, MBEHBT A2 VT v 7 ATy FIT2LIERD A,

F 7> a D5 endpos IEXXFHNNE ZEFTHRRINZ20EHIBRLET, XFHNDEXD endpos X
FRoPDXSITKRBEDT, pos 5 endpos - 1 DXFIIHLTEI Yy FEHELE T, endpos
B pos EDH/NZNVe, Ty FEROND ERA, £ TRIFNUL rz 232 A VBEAERREA
7Y 227 b2 LT, rx.search(string, 0, 50) i& rx.search(string[:50], 0) &%EMTT,
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>>> pattern = re.compile("d")

>>> pattern.search("dog") # Match at indexz O

<re.Match object; span=(0, 1), match='d'>

>>> pattern.search("dog", 1) # No match; search doesn't include the "d"

Pattern.match(stm'ng[, pos[, endpos] ])
% LU string DFCHEET 0 AU LOXFR ZDEMRERHE < v F34UL, MIGT 2 Match ZIRLET, b
UXFHNMARE ==y F LRITIUR, None ZIRLET ; ZHIREEeDR v Frid& sz
WHEELTREW,

F 7T arD pos BLY endpos 5B search() XYV v RDOBDELRELEKRTT,

>>> pattern = re.compile("o")

>>> pattern.match("dog") # No match as "o" is mot at the start of "dog".
>>> pattern.match("dog", 1) # Match as "o" is the 2nd character of "dog".
<re.Match object; span=(1, 2), match='o'>

string PO I TTHRy FEELVWEL, b DIT search () 2o T ZE W (search() vs.
match() BBRLTLIZZ W),

Pattern.fullmatch(strz'ng[, pos[, endpos] ])

string BB ZOIERKRBUC v FF 2706, MET 5 Match ZIRL EF, XFHHR AR —IT<y
FLAEWAS None ZIRLET, ZHERI 0Dy FRIZE L ZLICHEELTRE W,

F T ardD pos BEU endpos 5IEUE search() XY v KDDD LR UEKTT,

>>> pattern = re.compile("o[gh]")

>>> pattern.fullmatch("dog") # No match as "o" is nmot 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.

<re.Match object; span=(1, 3), match='og'>

N—a v 3.4 Tl

Pattern.split (string, mazsplit=0)

split () BAEICZDa Y A NFEARR = Z2HS DR LT,

Pattern.findall(string[7 pos[, endpos] ])
findall () BABICZ DAY A NFEARZ =V ZESDEPTVETH, A 723D pos BLY
endpos GI¥T search() D &S ITHREHHZHIRTE 3,

Pattern.finditer(string[, pos[, endpos] ])
finditerO) BT Z DAY A NFEBEARZ =V ZFSOEPTVETH, £ 723 D pos BLY
endpos 5I1#T search() D LI ITHREHHZHIRTE 3,

Pattern.sub(repl, string, count=0)

sub() BABUCZDa v A NFEARR =V EFES DR LT T,
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Pattern.subn(repl, string, count=0)
subn () BBUCZ DA Y RANFEARZ =V 2S5 D LRI T,
Pattern.flags

RO~ F U775 7TF, ZUE compile) TEZBNZT7 57, REZ—=VHD (?7...) 4
V54757, BEUKE =P Unicode XFHNZ - 720D UNICODE D X 5 RIEERD 7 5 7D
AEDOETT,

Pattern.groups
NE—=HRDF v TF % 7N —TDHTT,

Pattern.groupindex

(7P<id>) TEZEINLEHLWB I YR v I TN —TLEIN—THEENEHT IHETT, YUK
Vo 7N —=TRRE =T b TR, ZOFERZETT,

Pattern.pattern

NRRE—=VF T2 bRV RANENTTCDONRE — 2 FHTE,

N—=Ya ¥ 3.7 TEHE: copy.copy() BXU copy.deepcopy() ZHR—1+FT2LI1CHDFELE, avs
ANFAERKRRA T2 7 VET7 MI v I THLIERARINET,

6.24 IRYFATIxU b

RYFFTI27 DT —NMEIZHFEIZ True T match() B search() 13~y FRRVWE & None &
BTDT, vy FNH LM if XTHETZET,

match = re.search(pattern, string)
if match:

process (match)

class re.Match
Match object returned by successful matches and searches.
N—a v 3.9 TEHE: re.Match supports [] to indicate a Unicode (str) or bytes match. See ' T
XUy oI T REL

Match.expand (template)

Return the string obtained by doing backslash substitution on the template string template, 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. The backreference \g<0> will be replaced by the entire

match.

N—Tay 35 TEH: v F Lozl — 3BT B EEI ONET,

182 F6E TFIMNUEY—-ER



The Python Library Reference, J1)—X 3.11.14

Match.group([group],.”])

ZORyFOD1DUEDH T IN—TRIELET, 518H 1 D2ROHRIZ 1 DOXFITT, HE
DB HIE, BREFFIBMI W 1 HEDX IV TT, 5IEIPRITIUEL. groupl 1T 7 1V FTO
(v FRIEMNREEND) T, groupN 5IAH 0 %6, MET 2R DG~ v F LISCFHEKTT,
1R 99 BURAR S, AEMC L 2B T 27— FIc~v v FT3XFHTT, ZLV—THEDATH
BN =V TERINLINN—TORE D RZITNR, IndezError BIAPEHNENETS, H2 T
N—=TWRE—= DRy FLEDP>LHFICEENTVE R, XWIET 25581 None TF, 27
N—=TPRE = OEHEI~ v F LTI EENTVERS, REDO~ Yy FIHRINET,

>>> m = re.match(r"(\w+) (\w+)", "Isaac Newton, physicist")
>>> m.group(0) # The entire match

'Isaac Newton'

>>> m.group(1) # The first parenthestzed subgroup.
'Isaac'

>>> m.group(2) # The second parenthesized subgroup.
'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.
('Isaac', 'Newton')

IEHIZREIDS (7P<name>...) HXX &M 572 5. groupN 51EIE TN — LTI N— T EHANT 3 75|
THHVER A, XFHFIEPARE =TI —THe LTHELNTORITIUR. IndexError 55+
PEHINE T,

R HHE 72 B

>>> m = re.match(r" (?P<first_name>\w+) (7P<last_name>\w+)", "Malcolm Reynolds")
>>> m.group('first_name')

'Malcolm'

>>> m.group('last_name')

'Reynolds'

PRI E N —TEA Ty 7 A THSRTEZ T

>>> m.group(1)
'Malcolm'
>>> m.group(2)
'Reynolds'

HLHIN—THERAI~ Yy F T2, ZOREBEDSY Y FICDAT 7L ATEET:

>>> m = re.match(r"(..)+", "alb2c3") # Matches 3 times.
>>> m.group(1) # Returns only the last match.
|C3’

Match.__getitem__(g)

ZHUE m.group(g) LHFTT, ZNTYy FOMBIOIN—FIBICT VXA TEET:

>>> m = re.match(r"(\w+) (\w+)", "Isaac Newton, physicist")
>>> m[0] # The entire match
(RDOR=VIFil)
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(RIDR=I D5 DR E)

'Isaac Newton'

>>> m[1] # The first parenthestized subgroup.
'Isaac'

>>> m[2] # The second parenthesized subgroup.
'Newton'

Named groups are supported as well:

>>> m = re.match(r" (?P<first_name>\w+) (?P<last_name>\w+)", "Isaac Newton")
>>> m['first_name']

'Isaac'

>>> m['last_name']

'Newton'

N—Ya ¥ 3.6 TEM.

Match.groups (default=None)
DXV FD, 1 HRR—VHDINVN—THET, BTOHTIN-T 2 BRI VERLET,
default 51T~ v FICBEBRLEP o7V —1fibNE T, 77 4L hTiX None TT,

31 Z 4

>>> m = re.match(r"(\d+)\.(\d+)", "24.1632")
>>> m.groups()
('24', '1632')

PBAUBLOZOROETEA T a T de. BTOIAL—T2<y FICHKRT L3R £
Ao IV N—T1F default 518D EZ HNRWERD 77 4L FT None 124D £5,

>>> m = re.match(r" (\d+)\.7(\d+)?", "24")

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups('0") # Now, the second group defaults to 'O'.
('24', '0")

Match.groupdict (default=None)
ZO%yFD, BTO BZEIFE 377V —T2E0, ¥ 77V —-THex - ToELZELET,
default 51803~ v FITBR LR 07N —TWfbIES, 77 4L MI None TY, Hl2I:

>>> m = re.match(r" (7P<first_name>\w+) (7P<last_name>\w+)", "Malcolm Reynolds")

>>> m.groupdict ()
{'first_name': 'Malcolm', 'last_name': 'Reynolds'}

Match.start( [gmup] )

Match.end( [gmup] )

group 3= v F LT X FHNDREHE RBEDA VT v 7 AR LET, group 37 74V +TO (v
F LT SCFANER L WS ER) T, group DIEEL THDOR Yy FIIEEFELTWRI o245 -1
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PRLET, v FA T2 bme, v v FREFGLEIVL=T g LT, JV—=F g~y F
L7285 (m.group(g) LT3 ) I FD@ED TY

[m.string[m.start(g):m.end(g)]

group MZELFHNT~< v F LTV 5 m.start (group) (X m.end(group) ¥ HEL K2 Z L IHEREL
TREW, flZIX. m = re.search('b(c?)', 'cba') ¥ 32 &, m.start(0) !X 1 T. m.end(0) X
2 T, m.start(1l) & m.end(1) 3 BT 2 THDH., m.start(2) & IndexError BN EZREL 3,

X—)L7 KL A0S remove_this ZHLY kR il

>>> email = "tonyQ@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start()] + email[m.end():]

'tonyQtiger.net'

Match.span( [group] )
~vF miZOWVWT, 2 X7 (m.start(group), m.end(group)) iR L EF, group < v FIZH
SlLTtuvhiud, Zhii (-1, -1) TS, group EF 74V TO0, vy FL2IKTT,

Match.pos
FERTVWA T LI b @ search() R match () WZHEEXNTz pos DETT, ZAUIEHRHKRHL PV
By FERLBD ZMEDLFEINDA VT v 7 ATT,

Match.endpos
ERRI/A T LI b @ search() % match () IZES Nz endpos DIETT, ZAUIEREHRT Y
YRIENL RITEF RO FEI DA Ty Z AT,

Match.lastindex
BRIy FLEXF Y T F 2 IN—TOEYA VT v 7 RATT, EDINV—Tbe 7y FLARFI
None TF, #HlZiX, FTH (a)b. ((@) (b)) % ((ab)) 2% 'ab' WHEH XN S L lastindex == 1 &
2D, FUXFHNT () (b) WA XN 3L lastindex == 2 R D ET,

Match.lastgroup
REC~YyFLEX ¥y T F 2 V=T DHEITT . ZDIN—FITHEDZND, EDITN—T 2L
~ v F LTWRIFNL None T,

Match.re
DV FA VAR ABRELZET match () £721F search() XY v KOBET 3 IERKRBFEA T
7k TY,

Match.string
match() R search() ~NEXN-FEHTT,

N—=Ta ¥ 3.7 TEHE: copy.copy() BXU copy.deepcopy() ZHRK—1F2L51ZKDELL, vvF
ATV PETPIv I THIERBREINET,
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6.2.5 [ERKRFDH

7T DHEER

COPITIE, Ry FF 7P 27 b2 X DRLIERT 27012, ZOMBBEREHHAL 7!

def displaymatch(match):
if match is None:
return None

return '<Match: /r, groups=/7r>' 7} (match.group(), match.groups())

BRIEDR—I =TT 0BTV DELET, FLAY—DFHIE 5 XFOXFINC X > TR, #
NEFNDXFDR 1 KRDOI—FEZRLET, 7a” I —X, "k” XF V7, "q” G274 =2, " 3%y v 7,
"7 0% 100 FLT 27 26 "9 ZFDOBEDHI—FERLET,

G2 oM FHNBAMBZFILTH 202121 LFDOXSICTEXT:

>>> valid = re.compile(r"~[a2-9tjqk] {5/$")

>>> displaymatch(valid.match("akt5q")) # Valid.
"<Match: 'aktbq', groups=()>"

>>> displaymatch(valid.match("akt5e")) # Invalid.
>>> displaymatch(valid.match("akt")) # Invalid.
>>> displaymatch(valid.match("727ak")) # Valid.
"<Match: '727ak', groups=()>"

BHBOFAL, "727ak" . EZRT7. TROBFEICMED 2 ROI—F2EAET, EREHR TRy FT 3
W, o X3S EE#Z T

>>> 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',)>"

RZRZCBESTVWEDREDH— RPFARNBZIZIE, DXy FATI2T bD group() XV v REMFZ
S

>>> pair = re.compile(r".x(.).*\1")
>>> pair.match("717ak") .group(1)
I7|

# 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".x(.).x\1", "718ak") .group(1)
AttributeError: 'NoneType' object has no attribute 'group'

>>> pair.match("354aa") .group(1)

'a!
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scanf() Z>Xal—+9%

Python IZIZRED L Z A, scanf() IKHYET 200D D T A, EREFIT KA, scanf () D7 +—
<~y FXFHEDEATITD, WRTHHHET, UTDRIZ, scanf () D7+ —~ v b b =27 Y IEHFRHA

DEBLZOMISTZRLET,

scanf() k—2 > 1EHFRIEA

%he .

%5c .{5}

%d [-+]7\d+

he, hE, %t %g [-+17(\d+(\.\d*) 7|\ .\d+) ([eE] [-+]7?\d+) 7
hi [-+17(0[xX] [\dA-Fa-£]1+|0[0-7]*|\d+)

ho [-+17[0-7]+

%s \S+

%u \d+

hx, hX [-+17(0[xX])?[\dA-Fa-f]+

PURD & 5737805 7 7 A V4 e B il 5 512

[/usr/sbin/sendmail - 0 errors, 4 warnings

LIFRD X512 scanf() 74—~y bEHEIET

[%s - %d errors, d warnings

FfMiZ2 ERRIUEZ S5 TT

[(\S+) - (\d+) errors, (\d+) warnings

search() vs. match()
Python offers different primitive operations based on regular expressions:
e re.match() checks for a match only at the beginning of the string
o re.search() checks for a match anywhere in the string (this is what Perl does by default)

o re. fullmatch() checks for entire string to be a match

I Z 4
>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match

<re.Match object; span=(2, 3), match='c'>
>>> re.fullmatch("p.*n", "python") # Match
<re.Match object; span=(0, 6), match='python'>
>>> re.fullmatch("r.*n", "python") # No match
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'UTHRE BIEREREE search () THio T, vy FEXFHNDHLETOAICHIBTE 3!

>>> re.match("c", "abcdef") # No match
>>> re.search(""c", "abcdef") # No match
>>> re.search(""a", "abcdef") # Match

<re.Match object; span=(0, 1), match='a'>

7272 L. MULTILINE €— RIZBWT match() EXFFHNDEHETDOA~Y Yy F L, '~ THEDIEHRRHET
search() 25 L FATOHLETY v FTIEZEIKERELTLEE N,

>>> re.match("X", "A\nB\nX", re.MULTILINE) # No match
>>> re.search(""X", "A\nB\nX", re.MULTILINE) # Match
<re.Match object; span=(4, 5), match='X'>

BEERZ(ES

split () FEINZARX -V TXFHINEZELTYIRAMILES, ZOXYVy FiZ, 7TFANTF—R%EF—
AMEEICZEHA L T, @A T LD, UTORITHEET 2 EARIEMOD X 512 Python THRELZD LT
{FT2DI12, IFFITHRITILBET,

BANZ. ANERLET, BH. CRE 77 ALDLSDANCHRAETLEDS, 22TE. 3HEIHAFTFOER
LEJ,

>>> 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"""

FHEBEWE 1 oD EOBUTTRYIS N TVWE T, FTWEXFHNEEHL T, T TRVWEITEHBL T 5 R b
IZLET:

>>> 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'l

ZLTRHEEZ, 77 —A MR —L4, JAMR—2L4, Ea#ks, FMCOEILTY R MILET, pEl&—
VTHEIEAXFIIFEIMCDEENZDT, split() D maxsplit 518 EHNE T

>>> [re.split(":7 ", entry, 3) for entry in entries]
[['Ross', 'McFluff',6 '834.345.1254', '155 Elm Street'],
['Ronald', 'Heathmore', '892.345.3428', '436 Finley Avenue'l],
['Frank', 'Burger', '925.541.7625', '662 South Dogwood Way'l,
['Heather', 'Albrecht', '548.326.4584', '919 Park Place']]
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2D :? RR=VWEFTAMX=LDRDAB VI Yy F LT, FEFEROV A MIHTZIRVWESICLET,
maxsplit % 4 T HX. REFS LA MY — M2 oEITE%T:

>>> [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'l],
['Heather', 'Albrecht', '548.326.4584', '919', 'Park Place']]

T+ X ~OME

sub() EHBT 282 - 2XFHT, $LEBHEBOBRVETEZRZIET, ZofTETFA M2
Bl SoMBEEDET sub() 25 & ZH2FEEL T, BANICIZ, XTHOFKHEICOWT, R L&k
BROXTFEIRS ZETOXTE T VX LAZHLIER LT

>>> def repl(m):
inner_word = list(m.group(2))
random.shuffle (inner_word)
return m.group(1l) + "".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.'

2TOEIFAZR2ITS

search() EERPIDNRE =2IZDAHY Y F LETH, findall () EHHETZ 2TOD X —ViZvvFLE
T FIZIE, 94 X—2D257FArDETORGEAZAOIT-WaES, LTFDXSC findall () 2R F3:

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall(r"\w+ly\b", text)
['carefully', 'quickly']

LTOEFALEDUEZRDITS

RE—=YDETDI Yy FIZONWC, ¥y FLETFRMULEOERIDER S, XFH|I TR L Mateh #iK
T finditer() PMERTT, LOBNHNT, 74 X—=2H 27 F A MOLTOHEE ELUVZDMUE = Ho
F7ewizs, URD & S1IC finditer() BEXFT:

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer(r"\w+ly\b", text):

print('/02d-/02d: /s' % (m.start(), m.end(), m.group(0)))
07-16: carefully
40-47: quickly
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Raw XF3s0i%

Raw XFFIGETE (r"text") CTIEMERBEZ F L IR TE T, TR FE EHRBFONY 7 X T v
a2 ('\") BNy 725y aBHBELTIRAy—FLARTIRD $EA, fIZIE. UTFD 2170
a— NIIHEERNICEM T3

>>> re.match(z"\W(.)\1\w", " £ff ")

<re.Match object; span=(0, 4), match=' ff '>
>>> re.match("\\W(C.)\\1\\w", " £f£f ")
<re.Match object; span=(0, 4), match=' ff '>

VTFINDNYy 7 A7y alleyFEELVEL, ERKBEPTRIRA -7 0E A HD £F, Raw
XFHFEETIE, o"\\" 127D £9, Raw XFHELEZH VRV E, "\\\\" 2 LA TE4%563, UTD
I — FIIBRBERICE A T 3

>>> re.match(r"\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>
>>> re.match("\\\\", r"\\")
<re.Match object; span=(0, 1), match='\\'>

=0 F1H5%EL

b =2 FAFRRAF v F BXFINREN L. XFOTNA—=TZHTIV I LET, ZhFa 4 594
VR XEEL S ATHRIALOH—KRIETT,

TEZAFOATIVIFERBHETIEEINT T, TOHETIE., 2oz —2oDv R X —EHREBHICHES
<2 v FOHEBIZOWTAL— T LET:

from typing import NamedTuple

import re

class Token(NamedTuple) :
type: str
value: str
line: int

column: int

def tokenize(code):
keywords = {'IF', 'THEN', 'ENDIF', 'FOR', 'NEXT', 'GOSUB', 'RETURN'}

token_specification = [

('NUMBER', r'\d+(\.\dx)?'), # Integer or decimal number
('ASSIGN', r':="'), # Assignment operator
('END', TR I # Statement terminator
('ID', r'[A-Za-z]+'), # Identifiers
(rop', r' [+\-%/1"), # Arithmetic operators
('NEWLINE', r'\n'), # Line endings
('SKIP', r'[ \tl+"), # Skip over spaces and tabs
('MISMATCH', r'."'), # Any other character
]
tok_regex = '|'.join(' (7P</s>/s)' J, pair for pair in token_specification)

(RDOR=V1Fil)
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(RIDR=I D5 DR E)
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'{value unexpected on line {line_num}')

yield Token(kind, value, line_num, column)

statements = '''
IF quantity THEN
total := total + price * quantity;

tax := price * 0.05;
ENDIF;

for token in tokenize(statements):

print (token)

D=2 FAFIEATOMNZERL £5:

Token(type='IF', value='IF', line=2, column=4)
Token(type='ID', value='quantity', line=2, column=7)
Token(type='THEN', value='THEN', line=2, column=16)
Token(type='ID', value='total', line=3, column=8)
Token(type='ASSIGN', value=':=', line=3, column=14)
Token(type='ID', value='total', line=3, column=17)
Token(type='0P', value='+', line=3, column=23)
Token(type='ID', value='price', line=3, column=25)
Token(type='0P', value='*', line=3, column=31)
Token(type='ID', value='quantity', line=3, column=33)
Token(type='END', value=';', line=3, column=41)
Token(type='ID', value='tax', line=4, column=8)
Token(type='ASSIGN', value=':=', line=4, column=12)
Token(type='ID', value='price', line=4, column=15)
Token(type='0P', value='%', line=4, column=21)
Token(type='NUMBER', value=0.05, line=4, column=23)
Token(type='END', value=';', line=4, column=27)
Token(type='ENDIF', value='ENDIF', line=5, column=4)
Token(type='END', value=';', line=5, column=9)
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6.3 difflib --- Helpers for computing deltas

Y —Xd—FK: Lib/difflib.py

CDEY 2=, =T YREHKT 270007 7 APEBERELTVE T, FIZIE 774 10%ESE
FTE LT, 2112 HTML % context diff, unified diff ZZ ¥ WA WA T 3 —~< v b THATE=D12, 2D
EY2—NEMHATEET, T4V 27 MIRT7 7 ANVHEHT 27201213, fileecmp EY 2 — BB LT
{7ZE W,

class difflib.SequenceMatcher

FEODH 27 7 AT, ZOoDY—r YADEED Ny adit RAETHIIZE YOROEREE
L —r Y ABHATEET T, EAMNR 7 L2 ) X al%, 1980 FROBPLICHEEK SN Rateliff &
Obershelp IT& 27 FY a2 Z NV I RE=V= v F V77 L RIFZRZEDF o7 TV X LLHTID S
HohTwd, RRE-727 VTV XLTT, £2OE X, "junk” BREEZSEHLVRIBEVAWVIC
B L7~y FHIRBET Z LT3, T 2T, "junk” EREIE, ZITPEARYE D, BRERRVER
DL TT, (junk I T 2 DX, Ratcliff ¥ Obershelp @ 7 L3V X 2TEME NIRRT, )
CDEZFZ. <y FHOERICEHET 2> — 4 2ROMA IS L THRMICHATIZD 5N E T, 20
TETEREERMNCT RS =7 Y RZEFRFEAD, ANHOE»SAT NMELWEL ) ITvyFF
LMY D H FF,

FKITEFR: FAM 7 Ratcliff-Obershelp 713V X A%, REDGE 3 E, HIFET2E LD T,
SequenceMatcher A 7Y =7 b Tk, REDF —XT 2 3F, HFFEILEBINSZ > —F v Azt
WKWHAZBEZPCIEFICRR I LAMKELTVE T, REOHEIXREREICZ D £3,

B# junk Ea—Y) X7+ w2 SequenceMatcher &, ¥—7 ¥ ZADFREDEZZ HEIMIZ junk &
LTHEI Sba2—VRT 4 v 7P R—-—PLTVET, 2Obka2—-VRAT 4 v 7id BMEERI>—F
YANIZAMEHRN S 02 BA T, H2ERDEEBD (BRAID D DEFFRVWT) GitT—r 20D
1% DL Rk, 20> —7 v 25 200 BREL B s, ZOEZEX "popular” THEHDE LTV —
7EN, =T VADY v FYIOEHMI S junk ¥ LTIRDONET, ZDka—VURT 1 v 7,
SequenceMatcher DTERIRFIZ autojunk /X T X X% False ICRET 5 Z & T TE £ 3,

N—a v 3.2 TEH: Added the autojunk parameter.

class difflib.Differ

TEXRAMIDORZS = Y AZWMET 27 7 RXTT, AD#rZ e DTELENZIEH L £, Differ
27 7 A& SequenceMatcher 72 AZFMMAL T, 1106425 —r Y AU LD, (1FX) FA—D
TR P LD LT,

Differ 77 A K2 EDTDEATIE. 2 XFDA— FTHED FT

d—F Ei

I= ¢ TS —r VR 1 IZOAFET S
0 0 T —Fr VR 2ICDAEET S
o T T DS — 7 v A TR—

i@ @ TEAHNS =V Z2DEL HIZHIFELRWL
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Lines beginning with '?’ attempt to guide the eye to intraline differences, and were not present in

either input sequence. These lines can be confusing if the sequences contain tab characters.

class difflib.HtmlDiff

DY ZRE, ZOoDTFFA M REAICIEARTHEF R L, 17D 2 WIITHOLEE R 2 MHHR RS 5
5% HTML 7 =70 (¥ 7 =7 VD Ao 75827k HITML 7 7 4 V) ZAERT 2 -dicffiv g
T TINIETERETE-F, AVTFAIETE-—FOVWITNTHERTEE T,

IDIZIZADAVA NI ZREFUTDOLS > TVWET:

__init__(tabsize=8, wrapcolumn=None, linejunk=None, charjunk=IS CHARACTER_JUNK)
HtmlDiff DA Y AR Y XA Z2HHHLL 5,

tabsize 13A 7> a v DF—T—F5[T. 77X by TIEEEELET, 7741 M 8 T,

wrapcolumn (& A 7> a v DFxF—V—F5|T, 7FAMEHHRITHILREREELES, T
7 4V MiE None T DIRLZITVWEE A

linejunk B X charjunk 134 7> a v DF =V — FEIET, ndiff (O (HtmlDiff 132 OEE%E
foThAGEDTF A MDA %Z HTML TABLET) KHEINET, ZhAZLD5I8DT 7 11
MEB X CHHE ndiffO O RFa XY b ESRLTIEZ WD,

UKD XY v K23 public IZ72 5 TWE T

”

make_file (fromlines, tolines, fromdesc=", todesc=", context=False, numlines=5, *,

charset="utf-8")

fmmlines & tolines (L\fﬂ%ﬁtiﬂ YR L) ZEEL, ﬁFEjifc AT D ZETE FIARR R S

fromdesc BEL todesc 134 7> a vy DF =T — FEIT, BZDFRT -7 NVIBT 3 EhEhE
DTG DT 7 ANDH T LDy RIZRBZLFHNRIEELET (WIHd T 7 40 MEIZZEL
FHITT)o

context B X numlines 132 bITA T a > DF—v— F5|8TT, context % True 12T 3
CaAVTFRAMNEDERRL, 774D False ICTBELEERT 7 ANETERRLET,
numlines D7 7 # )V MEIX 5 T, context 7% True DFE. numlines \FFRFTE D DRIZICH % 0
VT HEFAMIOBERIEL 3. context 23 False DHE. numlines 1% "next” ¥ EhrNiz A
NR=V 2" > RICEET 2B ROEE RS L D ATRNCH 2226 L 23 (H2Y
DIZ LA, "next” NA %=1 7 23 L EEE G OBFARTS 7 Z T O FENICRRE
N3E5BDET),

AR fromdesc ¥ todesc IZT A7 —FENTVWIRWHTML & LTRIRENET, BETERL
V=AM SDANERIFMBBITHEINC TRy — T INBZRETT,

N— g 3.5 TEH: charset ¥—V — FEHFIEIEBMEINE Lz, HTML XEDF 7 )L b
DINFEED '1S0-8859-1" 725 'utf-8' IKEHXNFE L1,
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»

make_table (fromlines, tolines, fromdesc=", todesc=", context=Fualse, numlines=5)

fromlines & tolines (VT HNBXFHND Y A M) ZHER L., 1THE 72I3THNOLEE RHGHRIAR TR X
NIATED DA 2725847 HTML 7— 7 V% XFHI TR L £ 3,

DAYy FOFHUZ. make_file() XY v FOFHERLETT,

Tools/scripts/diff.py is a command-line front-end to this class and contains a good example

of its use.

difflib.context_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")

a b (CLFHDOV AN RHEL, #250 (ZABROIT24EMT 25 Pzl —4) &, context diff ®
TZx—<vy M(MUF Marysx2 My ) TIRLET,

ay T FAMERE, ZEBD - TREIMEREITEMNZ TH D, av .y NeREAIETT, ZHEEH
. EBHER/EERCTTTRLES, 27 F R b (EEEHFRIZROIT) 078 n THREL. 77 4
JL MEX 3 T,

7 7 4L T diff BHAT (kxx R - 2 ZAT) BSUTH ETER SN E T, i0.I0Base.
readlines () TIELMNTZATID d0.I0Base.uritelines() TS DITH Lz dif 1T 2DT (¥
%o AN OMGTHAEITN E D) . ZHFEMTT,

TIRCEATLF 2R RN ATNTH LT, A THEITF 2 MM LN & 512 lineterm 51802 "
EHELTLEX W,

ary7FFRAMERE E@E, Ay X7 7 ANVBEEERA 2R > TVWE T, ZOBERIE. SLF5
fromfile, tofile, fromfiledate, tofiledate THEETXE T, ZHERZOHFERIX, #H. I1SO 8601 7 + —
<y FPTREINE T, HEELRDoLBEDT 7 4L MEIE., ZECFHITT,

>>> import sys
>>> from difflib import *
>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines(context_diff(sl, s2, fromfile='before.py',
tofile='after.py'))
*xx before.py
--- after.py
stokok ok ok ok ok ok ok ok ok ok
sokk 1,4 skokkk
! bacon
! eggs
! ham
guido
== 1’4 ——m=
! python
! eggy
! hamster

guido

X0 EMARENE. difftib DAYV RSA VAV E—TT—Z 2BRLTLEE,
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difflib.get_close_matches(word, possibilities, n=3, cutoff=0.6)

531 =y FOEMDY AP EIRLET, word 1E< v F B0y =57 Y2 (KBHEFF) T,
possibilities 13 word \IT= vy FERZS—r Y AD VY A b (KBHIXFHIDY X ) T,

AT arO5in (F7AVFTEI)BXAY Y FORTY Yy FORAKTT, nld 0 XDKREIR
TR D TR A

A7 a D5 cutoff (77 2L FTIE 0.6) & XM [0, 1] IZAZ/NEDIETT, word & D—E
RBRZNKIED possibilities DERIFEHREINE T,

possibilities DEIRT~ v F L B (2L TS n i) & BLEOR a7 WIGC T (—HELD D Z2kL
JHIZ) V= b &NV AP L TRINE T,

>>> get_close_matches('appel', ['ape', 'apple', 'peach', 'puppy'l)
['apple', 'ape'l

>>> import keyword

>>> get_close_matches('wheel', keyword.kwlist)

['while']

>>> get_close_matches('pineapple', keyword.kwlist)

[

>>> get_close_matches('accept', keyword.kwlist)

['except']

difflib.ndiff (a, b, linejunk=None, charjunk=IS_CHARACTER_JUNK)

a &b (XFHNDYAN) 2L, Z0 (EDEROITEERT S Pz RL—42) &, Differ DAX
ANVTRLET,

F 7Y aryDF—v— 58 linejunk & charjunk 12i&. 7 4 VXEAE (£721F None) ZEL £3,

linejunk: XFHRDFIE 1 D% ZITIMZ B TS, XFFID junk DEEEFEE, %5 TRVWIEEIZ
BEIRLET, 774 FTlE None TF, TY 2a— L L)VOBEK IS LINE JUNK() X, B4 1D
DY Y —TE ('#') EROTHHOLEEEERNMTE I A NLRZY Y7 T5HDTT, LrL. FE
I2H % SequenceMatcher 277 AW, EDITHMEE L2 2IZEHEITHLG T 2 028NN L 5,
D7 7&K 0. ZOMBE#MAT S ED bEE S FLEELET,

charjunk: X7 (& 1 OXFH) 2% T AT, XFAH junk OHERZEZR, £ 5 TRVY
BB ERELET, F74L TR, BV 2a— A L0V DOBE IS CHARACTER_JUNK() TH b, Zh
BEATHE (BAHERIER T, BT T2 ZRCEDTIEWT ERA) 274 VX L THRL 3

Tools/scripts/ndiff.py is a command-line front-end to this function.

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines(keepends=True),
'ore\ntree\nemu\n'.splitlines (keepends=True))

>>> print(''.join(diff), end="")

- one

7 -

+ ore

7 -

- two

- three
(RDOR=VIFil)
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(RIDR=I D5 DR E)

+ tree

+ emu

difflib.restore(sequence, which)

EREER LT 2D =7V ADIb—2%IRLET,

Differ.compare() £721& ndiff () X o THEBRS N sequence 252602 L, THOTL 7 4
IARWD DENT T 740 1 £720F 2 (518 which THREI N D) ITHEK T 2T72ETL 3,

i

>>> diff = ndiff('one\ntwo\nthree\n'.splitlines(keepends=True),
'ore\ntree\nemu\n'.splitlines(keepends=True))

>>> diff = list(diff) # materialize the generated delta into a list

>>> print(''.join(restore(diff, 1)), end="")

one

two

three

>>> print(''.join(restore(diff, 2)), end="")

ore

tree

emu

difflib.unified_diff (a, b, fromfile=", tofile=", fromfiledate=", tofiledate=", n=3, lineterm="\n")

at b (XFHDYRY) 2L, 27 (ZARR0T24ERT 2 YL —4%) &, unified diff
Za—<v k(LR T2=774 FEx ) TRLET,

1= 7 4 FUREEED B - 7423 Y 752 b L R BMEIITEMA 7. 3> 52 M EBAET
¥, ZEEINE (BB EERE DML 70y 2 TIREL) 4 Y54 VAR AVTRINET, 3>
THF 2 MDITEIE. n THEL. 7740 MAX 3 T,

7 7 4V bC, diff #IEAT (---, +++, 0@ ZEFLAT) 3BT EFTEREINE T, to0.I0Base.
readlines () TIELMNTZATID 0. I0Base.uritelines() TS DICH L7z diff \ICR2DT (¥
Bo AT MO OMGHREATN E D) . ZHFEMTT,

IRICEITLF 2R h 0 AN LTid, HATHBATF 2 ML RN X 512 lineterm 5180z "
EELTLEX W,

The unified diff format normally has a header for filenames and modification times. Any or
all of these may be specified using strings for fromfile, tofile, fromfiledate, and tofiledate. The
modification times are normally expressed in the ISO 8601 format. If not specified, the strings

default to blanks.

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']
>>> s2 = ['python\n', 'eggy\n', 'hamster\n', 'guido\n']
>>> sys.stdout.writelines(unified_diff(sl, s2, fromfile='before.py', tofile='after.py'))
--- before.py
(RDR—=V ki)
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(FiDR— 25 D %)
+++ after.py
@@ -1,4 +1,4 @@
—bacon
-eggs
—ham
+python

+teggy
+hamster

guido

X DEEMIRBNE. difflib DAR VY EZA VA RZ—T 1= 2B TIRLZE W,

difflib.diff_bytes(dfunc, a, b, fromfile=b", tofile=b", fromfiledate=b", tofiledate=b", n=3,
lineterm=>b’\n")
dfunc ZERH LT a & b (bytes A 7Y =227 FDV R ) ZHE LT, ZHBADIT (ZhD bytes 4
7Yz FCF) Z¥dfunc* ORDEDOERTEL £9, dfunc &, MEH LATRETH 2 0ELH D %
F, —MRIC. TR unified_diff() ¥721F contezt_diff() TT,

KHDOLYa—F 4 V7 EREF—EEOR VI a—T 4 Y IO TF - XFALEKTEE T, n D
FTRTDASE, bytes 77227 b THAIRLEDRDHY ET, n SO TRTOATEHELZ L str i
21T, dfunc(a, b, fromfile, tofile, fromfiledate, tofiledate, n, lineterm) %M}
UHTZ X DEIEL £3, dfunc DHITE, bytes BB E T, Zhick D, RIS EZ5E
KOfTFOZya—74 Y703, a t b ORAFE—EHEORWZ Y a—F 4 Ve FE—I2R D £75,

N— g r 3.5 TEM.

difflib.IS_LINE_JUNK (line)

MR TZZITOL X True ZIRLE T, 1T line I32EH, F2& '#' 0O X ICW|HATEET, £
NLND e FIIFEHTEE Ao FT WA=V 3 YT ndiff () DFIEK linejunk 127 7 + v b T
ENFE L7

difflib.IS_CHARACTER_JUNK(ch)
A TEDINFDYL & True ZIBRLE T, XF ch DA, LI X ILFOL ZIIIHEHTEET,
FHLDHN DRI TE FE Ao ndiff O DFIE charjunk € LTT 7 2V M THEHENE T,

BE:

Pattern Matching: The Gestalt Approach
John W. Ratcliff £ D. E. Metzener 12 X 23O 713V X412 F 2 5k6m. Dr. Dobb’s Journal
1988 4 7 A5k,
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6.3.1 SequenceMatcher #7217

SequenceMatcher 277 RiZid. UM RO XS RayA 57 253HD 5

7!

class difflib.SequenceMatcher (isjunk=None, a=", b=", autojunk="True)

F 7 a DI isjunk ¥, None (77 4/ FDETT) ITF 20, H—058 % 2B TRIN
b ERA, BEOHE., BB —r Y ADOERZZIED ., BEH junk THH, BHITNET
HBGECROERET I LRI RD 8 A, isjunk IC None ZJE 3 ¥, lambda x: False
ZELIZOLFUCRRDET; $hbb, WOrRIERSWMHLRLIZDET, FIZIEMUTD LS 5]
BeEde:

{lambda X: x in " \t" }

EHER T FRER L TXFDOY — 7 Y AL T,

FFarD5a ¥ b, HEBEINBZXFYT, 77 4L TR EOXFHTY, MO —F >
ADHEFIX, NV aTEE THLIDLENDD £T,

F 7> a D5 autojunk X, BB junk B 2—V RT 4 v 7 RBEMCT E-D1XHZET,
N— a3 v 3.2 TEHE: Added the autojunk parameter.

SequenceMatcher A 7Y =27 ME 3 207 —XEEZFF o TWE T bjunk &, isjunk 2% True TH
5&57% b DEZRDEATT; bpopular X, (EHTRIINL) b2a—Y AT 4 v 72X > T popular
THBLEZONBIES v V7 EEOEESTT; b2 1. b DRDDEZEZZNOGMETL BMEBEDY X
MZERT 2 dict T, ZTD 3 DI set_seqgs() £721F set_seq2() T b BV tvy FEINBEHEHI
HiZVty PR ET,

N—= a ¥ 3.2 TEM: bjunk B X bpopular BN,
SequenceMatcher A 7Y =7 MIMTDRAY v FZHbE 3!

set_seqs(a, b)

tEnz 2 50N EREL £
SequenceMatcher A 7Y =7 ME, 2 O0HDY =7 Y RIZOWTOFMARIEREZFHEL, Frv>a
LET, 12D =T Y220 D2bDY—7 VAL BT 2856, £3 set_seq2() & {fi-> TXXFH
ERELTBE, HloOXFHNE 1 OFTOHIKRT 572012, #DIEL set_seq1 (O ZMOIHLFT,
set_seql(a)

H#gZ1T5 1 2O —r Y AR ELE T, SN2 2 O0HDY =7 Y RAIEES L EE A

set_seq2(b)

LB 21TS 2 0HOY =7 Y RAERELET, HiKKEN 2 1 2HOY =7 Y RAFEBEINE R Ao
find_longest_match(alo=0, ahi=None, blo=0, bhi=None)

alalo:ahi] & b[blo:bhi] OH R 56, RMED~ Y FHIZHRL T,

isjunk DYEME X2 None DRE, find_longest_match() & ali:i+k] % b[j:j+k] 2L
. . \}i‘ . . .
198 £ 6E FFAMLUEY—EZX
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<

bhi %D FET, (i', j', k') T, AL LIITRDET, THITk >= k', i <=1i'H1i
== i' j <= j' THRMKTT, SWZI2L, W D2bDI Y FHITRTDS 5, a NTHRAIS
REDDDERLET, ZLTED a NTRAIOR v FHITRTDHH b NTRAICIHES DD

ZIRLE T,
>>> s = SequenceMatcher(None, " abcd", "abcd abcd")

>>> s.find_longest_match(0, 5, 0, 9)
Match(a=0, b=4, size=5)

18 isjunk D52 5N TV A5G, FELo@D, B UDRREOy FHZHELET, Tuvy 7y
MNZ junk ERESRE 750X S RBMFEHFOBIEZ Y L E A, RIZZED~ v FH%,
ZOMWAD junk BRICY Yy FFT2L5, TEBRVETFTVEETT, ZOLDHERE R BFNI
BWLTWBH D1 E7FERNCH - 72F—D junk DIAD junk 12iE~ v FLEEA,

DREETE R TS > I TEH, ZZEH%Z junk EARLTVWET, Z4UE ' abed' 252 DHDF
DRBIZH S ' abcd' Ky FLEVWEIIZLTWVWET, fODIC 'abed' KIE~vyFLET,
ZLT22o0HOXFHH, —FLED 'abed' IV FLET:

>>> s = SequenceMatcher(lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
Match(a=1, b=0, size=4)

EARINCS < v F LRWVWERE, (alo, blo, 0) ZIRLET,
ZDXY v Rl named tuple Match(a, b, size) ZIRL F T,
N—Tar 3.9 TEHE: 774 58EMENE L

get_matching_blocks()

2y FLIEAEWCEBEOEWY — 2K, 3OMHVED Y A EIRLET, ZRFNOMHEIZ
(i, j, n) LWHEATEREIN, ali:i+n] == b[j:j+n] L VWHHEBRETEEKL T, 3 2DfHEIE
i ] ORICHFIENL 3,

RED 3 OfflIEX 2 —T, (len(a), len(b), 0) LWHEEFHEE T, Z4udn == 0 TH M
—DXINVTT, L (G, j, n) & G', j', n') DY A FTIHATWS 3T, 2 0HI &
%D 3O TRIFIUL, i+n < i' F£720& j+n < ' TF, SWVWIRZ 2 ATV S 3 DHIZFEIC
BEE L TORVWERLTL 7y 7 2R LTVWET,

>>> s = SequenceMatcher(None, "abxcd", "abcd")
>>> s.get_matching_blocks()
[Match(a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]

get_opcodes ()

a® bIXT2DDOHEERLRTZ 520X VERLET, ZRNZADX LI (tag, il,
i2, j1, j2) LWHIERTHLDbINET, RODX I NIZ i1 == j1 == 0 THH, il BZD
ACH 2 X TLD i2 LECETT, FERIC j1IXFTD j2 L ETECRD £3,

tag DEIZXXFHITH D, RD &L S5 BEKRTS:
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fa =R

'replace' alil:i2] & b[jl1:j2] KEZEI SN 5,

'delete' alil:i2] WFHIBRZXNZ, ZODKE j1 == j2 TH 5,

'insert'  b[j1:j2] 2% alil:il] IFiAIh2, ZOKF il == i2 TH 2,
'equal' ali1:i2] == b[j1:j2] (7> —=r Y RIFFELW).

Il Z 4

>>> a = "qgabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher(None, a, b)

>>> for tag, il, i2, j1, j2 in s.get_opcodes():

print (' al{}:{H] --> bl{}F:{H -=> ' .format (
tag, i1, i2, j1, j2, alil:i2], b[j1:j21))
delete al0:1] --> b[0:0] Ig? == 0F
equal al1:3] --> b[0:2] 'ab' --=> 'ab'
replace al3:4] --> b[2:3] 'x!' -=> 'y!
equal al[4:6] --> b[3:5] 'cd' -=> 'cd'
insert al6:6] --> b[5:6] 1> f

get_grouped_opcodes (n=3)
BR niTETOary7¥ A 2@/ N—724EMT5L57%, JxxL—% ZIRLE T,

ZDRXY v RliE, get_opcodes() TIRENDZ T N—TDHNS, ML RBREROPIE DTN
. HIZRE > TW 2 EHDHENRT 2 EE XTI,

TN—T1Z get_opcodes() LR UHAXTEEINE T,
ratio()
[0, 1] OHIFADOFE/IMERET, ¥ —F7 Y ROBELEL R 2 ELZRL T,

THR2O00Y—r7 Y ADELZROKREITZLREL, M 2y F LKL T2, ZOfEIZ 2.0M
/T THOLDLENET, DLY—FT VAP FESLLKFAULGE, fHIX 1.0 248D, o7 ER3
BEITIZ 0.0 825,

ZDXY v Rl get_matching blocks() %7213 get_opcodes () WELEMUIH TN TWVIRWE
BRBIFEFIZIaR I EH VTS, 205G, FREZZERIFHET 242DI1T, quick_ratio() B L
X real_quick_ratio() ZERANAL TAZ TRV D LOLFER A,

AR ER: ratio O OO L ORERIZTEOMEFPITHFL £ 5, HIZIXRD@ED T

>>> SequenceMatcher (None, 'tide', 'diet').ratio()
0.25
>>> SequenceMatcher(None, 'diet', 'tide').ratio()
0.5
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quick_ratio()

ratio() O EF %, IO EBICHEL T,

real_quick_ratio()

ratio() O L% JEHICEHEHEL 7,
The three methods that return the ratio of matching to total characters can give different results due

to differing levels of approximation, although quick_ratio() and real_quick_ratio() are always at

least as large as ratio():

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

6.3.2 SequenceMatcher Dl

ZOBNZ 2 oD FHN IR L £, ZH% "junk” £ LET:

>>> s = SequenceMatcher(lambda x: x == " ",
"private Thread currentThread;",

"private volatile Thread currentThread;")

ratio () returns a float in [0, 1], measuring the similarity of the sequences. As a rule of thumb, a ratio ()

value over 0.6 means the sequences are close matches:

>>> print(round(s.ratio(), 3))
0.866

If you’re only interested in where the sequences match, get_matching_blocks () is handy:

>>> for block in s.get_matching_blocks():
print("al[/d] and b[/d] match for /d elements" % block)
al[0] and b[0] match for 8 elements
a[8] and b[17] match for 21 elements
a[29] and b[38] match for O elements

Note that the last tuple returned by get_matching blocks() is always a dummy, (len(a), len(b),

0), and this is the only case in which the last tuple element (number of elements matched) is 0.

If you want to know how to change the first sequence into the second, use get_opcodes ():

>>> for opcode in s.get_opcodes():
print("/6s alzd:/d]l bl/d:7d]l" % opcode)
equal a[0:8] b[0:8]
(RDOR=V1FiL)
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(RIDR=I D5 DR E)

insert a[8:8] b[8:17]
equal a[8:29] b[17:38]

BE:

o SequenceMatcher Zffio7:, Y 7 ATMHRA2a—-RFZH 212 ZOEY 2 —1DEK

get_close_matches() ZZHLTLZ&E W,

e Simple version control recipe for a small application built with SequenceMatcher.

6.3.3 Differ A7V

Differ A7V MTXoTHEMRINZEDD N THIRELEIEVERA, LA, BDNDESIEL
BLREBICKLTVWES, ZOMHEIE, Y2 T TEZ2RIUE—HERVWEZLTLES ST, ¥ EIE
Btz 100 R=IY BN v FIIR-oTLESIDTY, —BRZHEWVICEERE L2~y FIZHlB S 2 Z
YT BARE-TRDOESEHNTZ20IaX b EHITZ2 2103 R-TH, HIFEORAEEHESZ
EBZTELDTT,

Differ i, U RO LS arvy2A 77 R EFHLET:

class difflib.Differ (linejunk=None, charjunk=None)

FTTarDF—7— KT X=X linejunk & charjunk (&, 7 4 VXEBEELET (bt
%3 Nomne):

linejunk: D DXFHN G822 A TS, XFHNH junk D ZICHZRLES, 77 4V
FTlX, None THbH, YARITTH-TH junk LIXRLRINFEEA,

charjunk: Z OBIBUIXF (RS 1 OXFH) 2518 UTRIFHD, XF2 junk TH S & ZIZHEIK
LET, 774/ I None THDH, YARXFD junk ITRLINERA,

INBD junk 74 VEZ—BEEIC KD, ERERAT I v F U IBEFELL. EDDITRXFHEM
ENB el b ET, FHHICOWTIE, find_longest_match() XY v KD isjunk 513 DA
ZELTZEN,

Differ A7z 27 NI, UFD 120X Yy FEELTHHINES, (EFE2ERLET) :

compare (a, b)
XFINP BB 20D = Y RARHK L, £ (BRITXFIINoRLES—F v R) ZAEML
9,

B =7 YAOERIZ, BUTTHRO M LB —1TH 5725 XFHNTRIFNUILD FEA, 2D
ORI —=TVRE, TrANEALTI 2T FD readlines() XYV v FIZLoTHZZ N TE
¥, (Fohz) ZNREITXFTRT T 2XFIOS—r 2 LTHRLM, 77 A VEAL T
Pzl bD writelines() XY v FIZXoTHATESZHICHR > TVWET,
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6.3.4 Differ 0l

This example compares two texts. First we set up the texts, sequences of individual single-line strings
ending with newlines (such sequences can also be obtained from the readlines() method of file-like

objects):

>>> textl = ''' 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
''' . splitlines(keepends=True)
>>> len(textl)
4
>>> text1[0] [-1]
l\nl
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.

"' .splitlines(keepends=True)

K2 Differ #7227 b AL VAR Z{LL F T

[>>> d = Differ()

HEE: Differ A7V =27 b A v REZ 2T 5L &, 17 junk XXF junk 27 4 VRV > 73 5%
BTN TEET, FHlllE DifferO aY A M7 2SR LTLIIZE WD,

Bz, 207 L 3

[>>> result = list(d.compare(textl, text2)) }

result XX FH DV R b2 DT, pretty-print LTAFEL & I:

>>> from pprint import pprint

>>> pprint (result)

[ 1. Beautiful is better than ugly.\n',
'- 2. Explicit is better than implicit.\n',
'- 3. Simple is better than complex.\n',
'+ 3. Simple is better than complex.\n',
i ++\n',
'- 4. Complex is better than complicated.\n',
L7 - === “\a’,
'+ 4. Complicated is better than complex.\n',
g ++++ 7 “\n',

e 5. Flat is better than nested.\n']

Zhd, BEATOXFH e LT, Ro LS icihahgd:
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>>> import sys
>>> sys.stdout.writelines(result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3

+ Simple is better than complex.

++
- 4. Complex is better than complicated.
= N =
+ 4. Complicated is better than complex.

++++

i 5. Flat is better than nested.

6.3.5 difflib DAY RS 21 22 —T7 11—

This example shows how to use difflib to create a diff-like utility. It is also contained in the Python

source distribution, as Tools/scripts/diff.py.

#!/usr/bin/env python3
""" Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.
* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mwmn

import sys, os, difflib, argparse

from datetime import datetime, timezome

def file_mtime(path):
t = datetime.fromtimestamp(os.stat(path).st_mtime,
timezone.utc)

return t.astimezone() .isoformat ()
def main():

parser = argparse.ArgumentParser ()
parser.add_argument('-c', action='store_true', default=False,
help='Produce a context format diff (default)')
parser.add_argument('-u', action='store_true', default=False,
help='Produce a unified format diff')
parser.add_argument('-m', action='store_true', default=False,
help='Produce HTML side by side diff '
'(can use -c and -1 in conjunction)')
parser.add_argument('-n', action='store_true', default=False,
help='Produce a ndiff format diff')
parser.add_argument('-1', '--lines', type=int, default=3,
help='Set number of context lines (default 3)')
(RDOR=V1FiL)
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(FiDR— 25 D %)
parser.add_argument ('fromfile')
parser.add_argument ('tofile')

options = parser.parse_args()

n = options.lines
fromfile = options.fromfile

tofile = options.tofile

fromdate = file_mtime(fromfile)
todate = file _mtime(tofile)
with open(fromfile) as ff:

fromlines = ff.readlines()
with open(tofile) as tf:

tolines = tf.readlines()

if optiomns.u:
diff = difflib.unified_diff(fromlines, tolines, fromfile, tofile, fromdate, todate,
—n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file(fromlines,tolines,fromfile,tofile,context=options.
<,c,numlines=n)
else:
diff = difflib.context_diff(fromlines, tolines, fromfile, tofile, fromdate, todate,

—,n=n)

sys.stdout.writelines(diff)

if __name__ == '__main__':

main()

6.4 textwrap --- Text wrapping and filling

Y —2Xd—F: Lib/textwrap.py

textwrap EY 2 — U, EEOWIREITS TextiWrapper £ & HIT, WL D OEFLBEBRIEEEL TV E
T 1202 00XFF % wrap 20 fill 323727 OHBSIEREK T TIN, 2L DUEEITS
BINED 72 DIT TextiWrapper DA VARV AZESRETL & 5,

) 4

textwrap.wrap (text, width="70, *, initial_indent=", subsequent_indent=", expand_tabs=True,
replace__whitespace=True, fiz_sentence__endings=Fulse, break_long_words=True,
drop__whitespace=True, break__on__hyphens=True, tabsize=8, max__lines=None,

placeholder="[...]")

text (SLFH]) NDEEZ =D DR LEZITVWE T, LA oT. IRTOITHE L width XXFD
BRIk D 3, BRBEICEITHNDLRWEIIITOV A M EIRLET,
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F 7T aroF—v—F5EE. LT THHT 2% TextWrapper D4 Y A2 Y ABHEITELTOVWET,
wrap () DEHEIZOWTOFME Textirapper.wrap () XY v REZBBL T IV,

textwrap.fill (text, width="70, *, initial indent=", subsequent_indent=", expand_tabs=True,
replace__whitespace=True, fiz_sentence__endings=Fulse, break long words=True,
drop__whitespace="True, break__on__hyphens=True, tabsize=8, max_lines=None,
placeholder="[...]")

text WOBVEZ =D DIRL 2TV, HDIRLITONLEEEZSEL—D2DOXFH 2R L 3,
FillO) X ZhOEMEKHTT

["\n" .join(wrap(text, ...))

FHZ, fill O & wrap () EF oK B CAHTOF =7 — F5EEZITIWD £7,
textwrap.shorten (text, width, *, fix_sentence_endings=False, break_long words=True,
break__on__hyphens=True, placeholder="[...]")
G267 text 2D 77zBH, YIDEED T, BRA 6N width IZIE 2 K51 LF T,
RO, text NOZEADPIT D /2 ENET (TRTOZEAE, 1 XFOEAXFTEEIMZET),

RS width MIZINE - 72856, ZOMRINEINFE T, width IKNFESLBRVES, B OXF#H L
placeholder ¥ DFID width PNCINE 2 K 512, KE» SHESTIYETLNET:

>>> textwrap.shorten("Hello world!", width=12)
'Hello world!'
>>> textwrap.shorten("Hello world!", width=11)

'Hello [...]'
>>> textwrap.shorten("Hello world", width=10, placeholder="...")
'Hello...'

F 7T arDF—7—F58E, IR T#AT % Textirapper £ YA X ZADEHEICIELET, X
FHND TextWrapper ® fill () BARICEI N RN, ZZAP D12/ Eh E T, 2D, tabsize.
expand_tabs, drop_whitespace., replace_whitespace DIHZZEELTH, BEHELD D FH A,

N—a v 3.4 THE.
textwrap.dedent (text)

text DFATIIH L, H@ L THN B LHOZEHZHIFRL $57

COBELER. ZEHFI AR THELNIXFINERA ) — > | ZDMDEMICZE A X, BREPDY —R
a—FRTEA VT ek eifnblini 52T soifibhxd,

RTEAR—ZFEBHICERT A PAR—ZRL LTHFOLNETH, AL TR RV LIZERLTLEX

e —

W " hello" 2WIHTE "\thello" &, FULHDEAXFED > TWVWRWVWEARINET,
EAXFLIPEERWTRATOBRICER XN, HHOBRICHE—OBITXFICERILINE T,
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print(repr(dedent(s))) # prints

def test():
# end first line with \ to avoid the empty line!
s = ''""\
hello
world
print (repr(s)) # prints

! hello\n world\n !
'"hello\n world\n'

textwrap.indent (text, prefiz, predicate=None)

text DHDFEIR X NT=ATDHIEIC prefiz ZEIML F 5

fTD7ENE text.splitlines(True) TITWVWE T,

77 4V bTIE. (BATXFR &) ZAXFERE T OITEROVTTRTOITIC prefic ZBMLFE T,

Bl Z 13
>>> s = 'hello\n\n \nworld'
>>> indent(s, ' ')

' hello\n\n \n world'

HBIEFTRER predicate IR T, YOI 2 A4 U F Y v 3 202HlfllT 3 e TEE T, HlZIZ,
ZEITREHALFTDADITICS prefix BINT 2 DIXHETT:

>>> print(indent(s, '+ ', lambda line: True))

+ hello
+
+
+

world

N—ar 3.3 TEM.

wrap (v fill (). shorten() & TextiWrapper £ YA XY ARIER L, ZD—DDRXY v REMUIHIT I &
THRELE T, 204 Y ARV RFHAHINEEA, LEdoT, wrap ) % fill() ZHFEHALTEZLOT
FAMNFINZWE ST 27 SV = a o0 Tid, MBD TextWrapper 7Y =27 b RIENT 275 03%h
BHRRWITIETL £ 9,

TXFAMIRDZRLEAD, AN 7V EZBOEONA 7 VOEBRTHDIRINE T, Tezthirapper.
break_long_words DHIZERE I N TVRIFIUR., BERGAICEVENDBREINE T,

class textwrap.TextWrapper (**kwargs)

TextWrapper AV ANV R EADA T avyDF—T - F5lE2ZITMD £3, Zheho
F—U— FIE—2DA YRR AR LT, LidioT, fIZIE

[wrapper = TextWrapper(initial_indent="* ")

BFIheRLTY
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wrapper = TextWrapper ()

wrapper.initial_indent = "x "

You can re-use the same TeztWrapper object many times, and you can change any of its options

through direct assignment to instance attributes between uses.
TextiWrapper A VARV ABHE (LAY A 77 XDF—v—F5[H) I TOM@H TS

width
(F 741 b: 70) FIDRLBITONIITORRKORE, ASATIZ width & D RWVWHE—OFEEN
FRD. TeztWrapper 1 width XF & DRVWHIIATHENZ L ZRAEL £5,

expand_tabs
(T 74 1: True) d LER S ZD Y Zid teat NDFTRTD X 7T teaxt D ezpandtabs ()
AV FefHOTZEHICEMEINE T,

tabsize
(77 4 b: 8) expand_tabs DEDEGE. text DFHDFTNTD TAB LFiZ tabsize L BIED A
FZ LG T, Er EORAR-RIZEFHSNE T,

N—Ya ¥ 3.3 TEM.

replace_whitespace

(F7 4 F: True) HEOBFE, wrap() XY v FEX 7 DREMDE, wrap UH ORI SKHEEH
NFe AR—R 1 XFICEBRL 9, BftSIh22HFE: TAB, &7, #E TAB, FF, CR
("\t\n\v\f\r') T,

AMR: exzpand_tabs DMBT replace_whitespace BEKLHIX, HFXTXFIEX 1 DDZEHIZHEZ
ZoNnFs, ZUILXTERMEFLCTE HDFEA

EMR: replace_whitespace BHOHE. BATHITORTTEHNS Z e THID BN L KRS Z
EBHDET, ZDD, THFRA M (str.splitlines() BREZH-T) BEZ I THl%
I wrap 3 ARENHH ET,

drop_whitespace
(F7 4L b True) EOHE, (wrap WHDOH & 4 ¥ 7 ¥ MU OHIIZ) BITOEM & HEODOZEH
NFEHIRLE T, 7272 L. BEORIIDOZEHICOWTIE. ROLFHBZEALF TRV IEHIFR
ENFERA, HIRS N2 ZAXTPTEMICRIGEE. TAKZHIRL £5,

initial_indent

(default: '") wrap OHIIDERADITOFRIIAEGF 2 XFH|, RAIDITORIICMAEZI LTS,
ZEFHOHEA YT P ENER A,
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subsequent_indent

(F7Axnb: ) —ATHES O DR LATHI S DT RTOITDIEHIH T S5 2 X5,
—ITHMHADBTOMDIRLETORIWCHAY Y FENET,

fix_sentence_endings

(77 4L b: False) & LERHIX, Textirapper IZXDOHODZEDF XS L, HFITH
HEIEODZEATHIRYILNTWE XL ET, AU —HIICEEAR=—RT7 ¥ b D
THERAMIHLTEELWTY, LiLl, XOMET LTV XLRZTERETEDD FEA: XDHKD
DI, BAIZEADRDZ .1, "1 F2F 7 OFD—D, ZXIZkBE ' HHNE R
NS 2/ NCERHZERELTVET, ZO7ATY XLZHES — 2D R D "Dr” &

[[. ..] Dr. Frankenstein's monster [...]

TRLOD”Spot.” D DAEREZMIETERNIETT

[[...] See Spot. See Spot run [...] ]

fiz_sentence_endings (&7 7 )V N THTI,

X7 3 ) X237 NF DEFRDT-®IT string. lowercase WRFEL. FA—TOXZRX
Y270t ) F FORIZZODZEAZE S HB KT L TWH 70, EXT R MRES I
HDTT,

break_long_words
(F7 4N b True) B LARLIX, ZOL ¥ width £ D RWITHHERICRNEDIICT E7HIC,
width KO EWVWERYISGAET, BRI BEVERYSAKRVWTL x5, ZLT. width XD
RWTHH250d L0EEA, (width ZBZ 202 H/MNIT 272012, RVFEHZEMTTICE
PNBTLE D, )

break_on_hyphens

(77 4L b True) EOYE., RET—MRIZR LS. 7y FIUHIHEEA»EHEEICE TN 54
7 VOEHRTITONE T, BOGE, ZELIPEUTICHE L 2MEL LTHlShEd, 2L

AREFIZFBORPTHATVITONRNE ST B 70DI12iE. break_long_words JEMEE BEIZHET
ZRENRHDET, BEDN—TY a3 Y TDFT 7 40 OIRZENE, HITNA 7 > DEHZRTORIT
EHLTOVE L,

max_lines

(77 4L+ None) None IS DIGE. HINIITE maz_lines ®iBR7ZWVWE S 2ah, YIDEED S
BRIIZH I O BIEDITE placeholder B X F3,

N— a v 3.4 TEM.

placeholder
(F74b: 0 [L..]10) UIDESD 2B AT OBREDITICE S SXFHITT,

N— g v 3.4 TEM.
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wrap (text)
1 BRE DX TFH text &, FATH width XFLLTICHR 2 X512 wrap LE T, wrap DIXRTDF
7> a ik TextWrapper 4 Y ARV ADEEPOTIRL T, MRD, [TRICBIATORNTDY
AL ERLET, HIONENZIRZ5EE. BTV R MHIUTRD 5,

£i1l (text)

text NOBEIEZ —D7Z A DIEL 2TV, I DRLBTHOOLEEEZGL 2O FHIZRL
£73,

6.5 unicodedata --- Unicode Database

This module provides access to the Unicode Character Database (UCD) which defines character proper-
ties for all Unicode characters. The data contained in this database is compiled from the UCD version
14.0.0.

CDEV2—ME, 22— FEEHENER #44 T 20— FCFEF—ZR—2 | TERINTVWEDLRILA
MBIE Y FRLEFEHALES, TOEID2—MERD LS RBEREERL T

unicodedata.lookup (name)

ZHNCHIE T AN FEBELE T, ZOATDOXEN RO o755, ZOXENRENET, Rorb
o 125 EE, KeyError RRAEIEET,

N—Y a ¥ 3.3 TEHE: name aliases™ ¥ named sequences™ D¥RK— FHNBMEINE Lz,

unicodedata.name (chr [, default] )
XF chr IV TW B HRTR, CFFITRLUE T, BRIPERI N TORWEEIZIE default 2R EH
FTH. ZO5EDBEZ LN TVRITIUL ValueError ZREIVET,
unicodedata.decimal (chr [, default] )
X chr IZEID B THNTOV A TR EZ BETRLES, ZOEPERINTOVRWVWIEEICIE default
PIRENFE T, D585 2 5hTwRIFIUL ValueError ZRAEXIEE T,
unicodedata.digit (chr[, default] )
XF chr WHDHETHNTVWAREERZ, BHTRLET, ZOMENPERINTORWVESICIL default
MPREINFTH, ZO3|HBEZ 5N TVRIFNUL ValueError ZFEIEE T,

unicodedata.numeric(chr [7 default ] )

XF chr \CEIDEToNTWAEIEER, float TIRLE T, ZDENPER SN TORWEFIX default
PIRENFTH, ZO58BE5 2 5N TR ValueError ZFEXEE T,

unicodedata.category(chr)

XF chr ICHID A Ton, HATITVZELET,

*1 https://www.unicode.org/Public/14.0.0/ucd /NameAliases.txt
*2_https://www.unicode.org/Public/14.0.0 /ucd /NamedSequences.txt
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unicodedata.bidirectional (chr)

XF chr \ZEID HToHNT, G2 7 RAZIRELET, ZDX I BRENERSNTVRWEE, ZEDOX
FHPRSNE T,

unicodedata.combining(chr)

XF chr WD ETONEREE I IAZRLET, A7 7 RAERINTVRWVWES, 0 2R3N
%9,

unicodedata.east_asian_width(chr)

20— RXXF chr WZE| D YT HN7- east asian width 2 XXFH TR L F7,

unicodedata.mirrored(chr)

NF chr ICE DY ToHN, BT F 4 ZRLE T, ZOXENINGTIAT F A NN THBRIL
ENEXFTHBGETIE 1 2, ZALSDGEEICIZ 0 BEL £,

unicodedata.decomposition(chr)

XF chr ZEIDHToN, XFENE~y ¥ 7%, XFHTRLET, Z20X58<xy BV IWE
RINTVRWGE, ZZOXXFHIPRINE T,

unicodedata.normalize (form, unistr)

Unicode X F % wunistr D EHE form %2R L £ 3, form D F % 2 {E
X, 'NFC’, 'NFKC’, 'NFD’, 'NFKD’ T,

Unicode & IFEHELEE (canonical equivalence) & HHEHF (compatibility equivalence) 12D
W, k472 Unicode XFHIDIEHEZEFE L £3, Unicode Tld, EEOFIETRIHTE 2 XF01H
DET, 7zt 213, XF U+00CT7 (LATIN CAPITAL LETTER C WITH CEDILLA) . U+0043
(LATIN CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) ¥\ 5> — 7> 22 LTH%E
HTE%T,

BXFIZ 2 DOEREBH D, ZhZNIEHE C L ERE D b wWnE 3, [EHE D (NFD) 1351
J7f# (canonical decomposition) & LTHHISGNTHE D, ENFEDRINLIBICEIL £F, EFFE
C (NFC) 1343402 B L 7=1%. #WaEX T2 HMmRL £7,

HAREMMEIC RSN T, 2 2D EMEIMZ 5N TWE T, Unicode Tld, —fRICEDXF L DA
DY R—FEINTVBILFERDHD T, 2k 213, U+2160 (ROMAN NUMERAL ONE) 13%% |k
U+0049 (LATIN CAPITAL LETTERI) ¥ AU 3D TF, LA L. Unicode Tid. BEFOXTHES
(722 213 gh2312) L DHMED =02, ZhdHR— IR TVWET,

IERE KD (NFKD) 1. #1530 f# (compatibility decomposition) Z#H L £3, $kbH. TXRT
DHESCF R, FliR X FTEML T, ERE KC (NFKC) &, HitgMEEA L Thr o, By
AL £9,

2 O ® unicode XFHIMEFRELENTOTABOBHZFAICICRZTH, AABMEEXFEERF>TWTdH
SEHPFEoTVWRWES., ZNHIERREE2RFELTIED D XA,

unicodedata.is_normalized (form, unistr)
Unicode X F 5| wunistr B IERE form ¥ S5 %2R L £ 3. form O FHX 2 E
IZ. NEC, "NEFKC’, "NED’. 'NFKD’ T34,
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N— a v 3.8 THEM.
BIZ, REY 2— VI TOERZRNHEL ET:

unicodedata.unidata_version

ZDEY 22— )L TEDLNATWS Unicode F—ZR—ZXADN— 3 >,

unicodedata.ucd_3_2_0

CHZEID 2L BEREFILXAY Y F2EZ/-47Y 22 FTIP, Unicode F—EZR—ZAN—V g v
32 Kb IflioTEH., ZOEEDNN— 3 D Unicode F—RZR—RAZREL T 237 ) r—
> av (IDNA R Y) Ok bOTT,

il

>>> import unicodedata
>>> unicodedata.lookup('LEFT CURLY BRACKET')
[ {l
>>> unicodedata.name('/"')
'SOLIDUS'
>>> unicodedata.decimal('9"')
9
>>> unicodedata.decimal('a')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: not a decimal
>>> unicodedata.category('A') # 'L'etter, 'u'ppercase
Lu'
>>> unicodedata.bidirectional ('\u0660') # 'A'rabic, 'N'umber
VAN

RiSE
6.6 stringprep --- Internet String Preparation

Y —RXd—F: Lib/stringprep.py

(RR MO LS %) 4 ¥ 2= v b EICH BEALCHABEOT 21 LIE LSRR 0 » Sk His
F5READH D T, BEE. BRSO NCFORIET 25 LRIV o7 X531, HilkE Yo & 51047
SHET TV r— a v OREBUCKIE L 5, $7. BIRIE ” BIFITRER” SOF ORI S MU= A4 7213 2 3
TF 5L Vvor k510, ARG EHIRT 2 2 b BB 2500 LhE LA,

RFC 3454 Tl¥, 4 ¥ &X—*v b 78 b 3L ET Unicode XF5% 7 #A% (prepare)” T30 7a >
VrEERLTOVET, XFFNIBEEHKICHRE LN IR T n > Yy TUBEEh, ZORED 2 EHIL
ENHRICHR D ET, RFC TRHZ27 -7 NVOEARZERLTED., Zhsid7mr M LcEedHoh
TVWET, 70774 LT, EDT—7 V%, stringprep 7RSI v DEDF T a YEins 7w
77 AND—EIZR o TV EDEEFEL TVET, stringprep 70 7 7 4 LD—2 DI nameprep T,
Blbxfz R X4 v Bffbh s,
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stringprep EY 2 — U RFC 3454 O 7 — 7 V2 RFALTWAICHEEEA, IR0 T — 7 MEIFER
VAR LTRETZICEARETEZDT, TOEY 12— T Unicode LFT — XX — 2% NI
LTWEF, £V 22—V —R32— KA mkstringprep.py L—7 14 U7 1 2ffio TAERINZE L,

ZOMR, INoDT7T =7 N7 —ZEERTIZZR L, B LTREATwE Y, RFC 12iF 2 D
TN BEBLIE~y S DEELET, EEICOVTIE, stringprep & 7 FrMEBIEL (characteristic
function)” . TROEGIHIEEDO—HTH 25E1C True ZIRTHAMERBEL T, v v BV 71TV T,
~v T ¥-nEZoh s k. EUCEEMNT o EEZRTEBEREL T, UPIZDEY 2 -1
TAHIHATRE R 2T ORI ZSIEL 725D T,
stringprep.in_table_al(code)
code 37— 7V A.1 (Unicode 3.2 iIZHB1F 5 AREID HTa— FHKA > b: unassigned code point) 7 ¥
SPHELET,
stringprep.in_table_b1 (code)
code 237 — 77V B.1 (—MIZIEANZ B SIS 540 TWiRW: commonly mapped to nothing) 22 ¥ 5
HHEL £7,

stringprep.map_table_b2(code)

7 — 7 B.2 (NFKC THWHN 2 KT DOXIGHT) IHE-> T\ code ICHIS T 5 7=E21E L
ij—o

stringprep.map_table_b3(code)

7 — 7 B.3 (IEFULZ RO WRINSLFDRMTT) 12iE o Tl code RGBT N7 EZIRL 55,
stringprep.in_table_c11(code)

code 257 —7 C.1.1 (ASCHI ZAR—=AXF) I PHEL LT,
stringprep.in_table_c12(code)

code 37— 7L C.1.2 (3F ASCIT RAR—ZAXF) I PHEL E T,
stringprep.in_table_c11_c12(code)

code 37 =7 C.1 (AR=AXF, C.1.1 BXU C.1.2 OMESE) »E50HELET,
stringprep.in_table_c21(code)

code 237 —7 v C.2.1 (ASCII HlfHISCF) H 52 HEL 5,
stringprep.in_table_c22(code)

code 37— 7 C.2.2 (I ASCII Hlf#ICF) 5 »HEL E 3,
stringprep.in_table_c21_c22(code)

code 237 —70 C.2 (Flf#~F, C2.1 BLY C.2.2 ONES) »ESI»HELET,

stringprep.in_table_c3(code)

code BT —7N C3 (F 74— HH) HESHIHEL LT,
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stringprep.in_table_c4(code)

code 737 —7 )V C.4 (JEXFa— FHRA ¥ b: non-character code points) ¥ 5 2 HIE L £,
stringprep.in_table_c5(code)

code 37 —7N Ch5 (ar—>ara—FR) rE50HELET,
stringprep.in_table_c6 (code)

code 237 — 7V C.6 (3 :plain text & L TAHEY]) 2225 2 HIEL £3,
stringprep.in_table_c7 (code)

code 737 — 7 C.7 (FE#ERH canonical representation ¥ L TAEY]) 22 53 »HIEL F3,

stringprep.in_table_c8(code)

code BT =7 C8 (TR B T 4 OEBEFIEME) L 5H»HEL £T,

stringprep.in_table_c9(code)
code BT —7 ) C.9 (RIF) hESIPHELET,
stringprep.in_table_d1(code)
code 37 —70 D.1 (RAM BT 4 "R” 7203 "AL” ZF0oF) 25 2HEL £3,

stringprep.in_table_d2(code)
code BF—F D2 (AT BAT 4 "L 2HOLT) » Y5 0 LET,

6.7 readline --- GNU readline interface

readline EY 2 —/L T, fi5E% Python 4 ¥ X 7V XD LDBET 7 A VDHAFEEZLEHITT 27200
ZLOMBEERLTVET, ZOEY 2 — WIEHE. £/ ricompleter £ 2 — V2N LTHES Z e
TEET, ricompleter €Y 2 —MENEERN 7' 12 >~ 7" T Python #Al FOMTEEZY K-+ FT25HDTT,
ZOEY 2= LVTHAINIHZEZ. A Y2V 2ONETa > 7 Mo KITHARAABD input (O B DM
TTOEINHELET,

readline DF¥ — A4 ¥ 74 Y ZBHULT 7 AV THETEL T, ZO7 7 A ME LV TWER—LT 4 L
Z P VI .inputrc E WO HHITEWVWTH D £3, GNU Readline ¥ =2 7LD Readline Init File 28
LT 207 7 A VOFERLAHER ML, Readline 74 77 V) 2KDOEEEZ H > T Z X0,

AM:  The underlying Readline library API may be implemented by the libedit library instead of

GNU readline. On macOS the readline module detects which library is being used at run time.

The configuration file for 1ibedit is different from that of GNU readline. If you programmatically load
configuration strings you can check for the text ”libedit” in readline.__doc__ to differentiate between
GNU readline and libedit.
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If you use editline/1ibedit readline emulation on macOS, the initialization file located in your home di-
rectory is named .editrc. For example, the following content in ~/.editrc will turn ON vi keybindings

and TAB completion:

python:bind -v
python:bind "I rl_complete

6.7.1 #HALT7 7L

PUR 0B 7 7 A V725 N2 —FREBHD D DTS

readline.parse_and_bind(string)
Execute the init line provided in the string argument. This calls r1_parse_and_bind() in the
underlying library.

readline.read_init_file( [ﬁlename] )

Execute a readline initialization file. The default filename is the last filename used. This calls

rl_read_init_file() in the underlying library.

6.7.2 TNV T 7

MUTOBEBIIT NNy 7 7 BEIEL 3

readline.get_line_buffer ()

Return the current contents of the line buffer (rl_line_buffer in the underlying library).

readline.insert_text (string)
Insert text into the line buffer at the cursor position. This calls r1_insert_text () in the under-
lying library, but ignores the return value.

readline.redisplay()

Change what’s displayed on the screen to reflect the current contents of the line buffer. This calls

rl_redisplay() in the underlying library.

6.7.3 EE7 71l

UTRoOBBIXBREY 7 A VEBREL X T

readline.read_history_file( [ﬁlename] )

Load a readline history file, and append it to the history list. The default filename is ~/.history.
This calls read_history() in the underlying library.
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readline.write_history_file( [ﬁlename] )
Save the history list to a readline history file, overwriting any existing file. The default filename
is ~/.history. This calls write_history() in the underlying library.
readline.append_history_file( nelements[, ﬁlename] )

Append the last nelements items of history to a file. The default filename is ~/.history. The file
must already exist. This calls append_history() in the underlying library. This function only

exists if Python was compiled for a version of the library that supports it.
N—a v 3.5 THEM.

readline.get_history_length()
readline.set_history_length(length)

Set or return the desired number of lines to save in the history file. The write_history_file()
function uses this value to truncate the history file, by calling history_truncate_file() in the

underlying library. Negative values imply unlimited history file size.

6.7.4 EEJ X+

DUNoREIE 7 a— VR BIREY 2 P 2 BEL £7:

readline.clear_history()
Clear the current history. This calls clear_history() in the underlying library. The Python

function only exists if Python was compiled for a version of the library that supports it.

readline.get_current_history_length()
JBIRCIRIED 2HEH OB Z IR L E T, (get_history_length() XBET 7 A MITEDPN L EKITEE
BLET, )

readline.get_history_item(index)
Return the current contents of history item at inder. The item index is one-based. This calls
history_get () in the underlying library.

readline.remove_history_item(pos)
Remove history item specified by its position from the history. The position is zero-based. This
calls remove_history() in the underlying library.

readline.replace_history_item(pos, line)
Replace history item specified by its position with line. The position is zero-based. This calls
replace_history_entry() in the underlying library.

readline.add_history(line)

Append line to the history buffer, as if it was the last line typed. This calls add_history() in the
underlying library.
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readline.set_auto_history(enabled)

Enable or disable automatic calls to add_history() when reading input via readline. The enabled
argument should be a Boolean value that when true, enables auto history, and that when false,

disables auto history.
N— a ¥ 3.6 TE.

CPython I MF¥M: Auto history is enabled by default, and changes to this do not persist

across multiple sessions.

6.7.5 AT v o

readline.set_startup_hook( [function] )

Set or remove the function invoked by the rl_startup_hook callback of the underlying library.
If function is specified, it will be used as the new hook function; if omitted or None, any function
already installed is removed. The hook is called with no arguments just before readline prints the

first prompt.

readline.set_pre_input_hook( [function ] )

Set or remove the function invoked by the r1_pre_input_hook callback of the underlying library.
If function is specified, it will be used as the new hook function; if omitted or None, any function
already installed is removed. The hook is called with no arguments after the first prompt has
been printed and just before readline starts reading input characters. This function only exists if

Python was compiled for a version of the library that supports it.

6.7.6 ff#5C

The following functions relate to implementing a custom word completion function. This is typically

operated by the Tab key, and can suggest and automatically complete a word being typed. By default,

Readline is set up to be used by rlcompleter to complete Python identifiers for the interactive inter-

preter. If the readline module is to be used with a custom completer, a different set of word delimiters

should be set.

readline.set_completer( [function] )

completer B RE F-ITHIBR L £ 3, function DMEEXIN=5E. #1727 completer By LT
AwbsnEd; BIREINGEES None DA, BEA VX =L ENTWS completer BIEUIHIBR
XN FE T, completer BIEUE function(text, state) DA T, BN XTI TR VELZKT T
state % 0, 1, 2, ., KL THOHLET, ZOBRUL tert 2 OMAF 2 MR RE LTRITKES LD
DERERITNUIRD ¥ A,

The installed completer function is invoked by the entry_ func callback passed to
rl_completion_matches() in the underlying library. The text string comes from the first pa-

rameter to the r1_attempted_completion_function callback of the underlying library.
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readline.get_completer()

completer BIZIIF L %3, completer BAEDERE SN TWARITIUL None IR L ¥ 7,

readline.get_completion_type()

Get the type of completion being attempted. This returns the rl_completion_type variable in

the underlying library as an integer.

readline.get_begidx ()
readline.get_endidx ()

Get the beginning or ending index of the completion scope. These indexes are the start and end
arguments passed to the r1_attempted_completion_function callback of the underlying library.
The values may be different in the same input editing scenario based on the underlying C readline

implementation. Ex: libedit is known to behave differently than libreadline.

readline.set_completer_delims(string)
readline.get_completer_delims()

Set or get the word delimiters for completion. These determine the start of the word
to be considered for completion (the completion scope). These functions access the

rl_completer_word_break_characters variable in the underlying library.

readline.set_completion_display_matches_hook( [functz'on ] )

Set or remove the completion display function. If function is specified, it will be used as the
new completion display function; if omitted or None, any completion display function already
installed is removed. This sets or clears the r1_completion_display_matches_hook callback in
the underlying library. The completion display function is called as function(substitution,

[matches], longest_match_length) once each time matches need to be displayed.

6.7.7 ERH

MFofITtid, 2—HDKR—L74 127 )V IZHZEET 7 4L .python_history DatAiAA L RIF%Z H
FIPNAT S 7212, readline EY 2 —LVOBEDOFHAEEZEMEL D IS FHIERLTVWET, MUIFD
V—Za— R3@EE., W&ty > a rPida—+ 0 PYTHONSTARTUP 7 7 £ 56 HBEINICE TSI N E T

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser("~"), ".python_history")
try:
readline.read_history_file(histfile)
# default history len s -1 (infinite), which may grow unruly
readline.set_history_length(1000)
except FileNotFoundError:

pass

atexit.register(readline.write_history_file, histfile)
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Python 2% XfFEE— F THEITSN LK, ZDa— FIFEBRIEEHBIINCETEINET ( readline DFRE %
LT ZEW),

o

ROBITIE LR ERCEMZERTE LT, I TREHIBOBREDOAZENT 22 LT, 7L THEEE Y
TarhPdAR—hENET:

import atexit
import os
import readline

histfile = os.path.join(os.path.expanduser("~"), ".python_history")

try:

readline.read_history_file(histfile)

h_len = readline.get_current_history_length()
except FileNotFoundError:

open(histfile, 'wb').close()

h_len = 0

def save(prev_h_len, histfile):
new_h_len = readline.get_current_history_length()
readline.set_history_length(1000)
readline.append_history_file(new_h_len - prev_h_len, histfile)

atexit.register(save, h_len, histfile)

RKOBITIE code. InteractiveConsole 7 7 A%YE L. JBREROHRE - BIHEZEYR—FLE T,

import atexit
import code
import os

import readline

class HistoryConsole(code.InteractiveConsole) :
def __init__(self, locals=None, filename='"<console>",
histfile=os.path.expanduser("~/.console-history")):
code.InteractiveConsole.__init__(self, locals, filename)
self .init_history(histfile)

def init_history(self, histfile):
readline.parse_and_bind("tab: complete")
if hasattr(readline, "read_history_file"):
try:
readline.read_history_file(histfile)
except FileNotFoundError:
pass

atexit.register(self.save_history, histfile)

def save_history(self, histfile):
readline.set_history_length(1000)

readline.write_history_file(histfile)
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6.8 rlcompleter --- Completion function for GNU readline

Y —XJ—FK: Lib/rlcompleter.py

The rlcompleter module defines a completion function suitable to be passed to set_completer() in

the readline module.

When this module is imported on a Unix platform with the readline module available, an instance of
the Completer class is automatically created and its complete () method is set as the readline completer.

The method provides completion of valid Python identifiers and keywords.

IR N> a= 0 N kG

>>> import rlcompleter

>>> import readline

>>> readline.parse_and_bind("tab: complete")
>>> readline. <TAB PRESSED>

readline.__doc readline.get_line_buffer( readline.read_init_file(

readline.__file__ readline.insert_text( readline.set_completer(
readline.__name__ readline.parse_and_bind(

>>> readline.

The rlcompleter module is designed for use with Python’s interactive mode. Unless Python is run with

the -8 option, the module is automatically imported and configured (see readline MFLE).

readline DNV T v b7 4 —LTH, ZOEI 22— )L TERINDS Completer 77 RIIME D BHINIE
AFET,

class rlcompleter.Completer

Completer 7 7Y =7 MILTDXAY v FEFoTWET:

complete (text, state)

Return the next possible completion for text.

When called by the readline module, this method is called successively with state == 0,

1, 2, ... until the method returns None.

LU text BEVL R (') ZEFERVIEA. __main__ | builtins TERI N TV ZHLHTDH
F—7—F (keyword EY 2 —VTERINTWVS) DOMTINET,

If called for a dotted name, it will try to evaluate anything without obvious side-effects (func-
tions will not be evaluated, but it can generate calls to __getattr__()) up to the last part, and
find matches for the rest via the dir () function. Any exception raised during the evaluation

of the expression is caught, silenced and None is returned.
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SEVEN

NAF)F—54018

COETHASNTVEEY 2 —UEINA F VT = X245 O DEARN LU 2RI L THET, 7740
TA—==v IRy MU= Tabalipl, ZoOMDANL FU T = ZUEIZOWTIE, ZRZ N OHEI TR
ENTVET,

TFEZMUEY—E R THMNT2 D54 75 V12, ASCILI EffOANL F U7+ —< v FTHHTE 3
D (fil: re) . TRTONAFVF—XTHHATEZHD (Bl difflib) BHH FF,

Mz T, NAFV—=4r 2B bytes, bytearray, memoryview IZEHPNLTWS Python L b4 ¥ F—&
BIZOWTHBL TS,

7.1 struct --- Interpret bytes as packed binary data

Y —2—R: Lib/struct.py

This module converts between Python values and C structs represented as Python bytes objects. Com-
pact format strings describe the intended conversions to/from Python values. The module’s functions
and objects can be used for two largely distinct applications, data exchange with external sources (files

or network connections), or data transfer between the Python application and the C layer.

EMR: When no prefix character is given, native mode is the default. It packs or unpacks data based on
the platform and compiler on which the Python interpreter was built. The result of packing a given C
struct includes pad bytes which maintain proper alignment for the C types involved; similarly, alignment
is taken into account when unpacking. In contrast, when communicating data between external sources,
the programmer is responsible for defining byte ordering and padding between elements. See /N1 k74—

A, 14X, 7542 A b for details.

WL DD struct DB (BLU Struct DXV v ¥) & buffer 518ZID £3, ZiUX bufferobjects %
FELTOTHAMD AR ELETHAEESARRNY 77 2T 247227 b T, ZOHND
Db B D — AL ENX bytes & bytearray TITH, NA POEFIE ART N TE S LS kfh
DELDOEPNy 7770 baVERELTVET, 204D, ThHIE bytes A7V =7 b oBEMD
PR L TotA L LPEZIAADNTEE T,
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7.1.1 B HN

CDEY 2 —UILL T OIS e B Z ER L TV

exception struct.error

A TR CE 2 BISC T, FIRNI ML D2 & 5Lk 3 2 SFHI T,

struct.pack(format, vi, v2, ...)

7 F == v MNXFH| format WHENME v1, v2, ... BNy 7 LT, XA MIATO 27 P EIRLET, 5l
BUIfeE L7727 4+ —< v bDERT IR EREIC—HL TOARITIUIRD T8 A,

struct.pack_into (format, buffer, offset, vi, v2, ...)

7 F—~ v FFH format WZHENME v1, v2, ... Bo%w 7 LTANA MNZ L, FHEAABER buffer
DA Ty b offset MBI DEZAALE T, £ 7€y MIBERHRZEA,

struct.unpack (format, buffer)
(pack(format, ...) TRy ZENLTHSI) Ny 77 buffer &, FXXTFH format 1IZHE->TT
YRy 7 LET, HER—DOLrRWEEZED, FREIZINVTEREINET, Ny 77D b H4 X
3. calcsize() DRDETH 2FRALFIIDERT 294 X —HLRTFIUIRD ¥ A

struct.unpack_from(format, /, buffer, offset=0)

Ny 77 buffer &, offset DALED HEXLFH format 1ITE->TT Vv 7 LET, EBE—D LR
WIEEEED, MRIZZTIVTRINE T, offset BIARE T BN 7 7DNAL A XE, Dl
b calcsize() DR DIETH 2FBRNXXFHNHNERT 294 XTRHRIFUIRD £H A

struct.iter_unpack(format, buffer)

Ny 7 7 buffer &, BERALFH format 1> TA T L—=XERTT7 v 7 LET, ZOBBIHERT
4T —=RiE, TRTCONEERAEKDZETAY 77 PO —EDREXDF v ¥ 7 E2HARD £3,
Ny 77 DAL A R calesize() DR VAT D 2 FXLFEIINERT 29 4 ZOEETRIN
72D EHA.

A7V = a YBZESSCFEIITHREEI N X L% yield LET,
N—a v 3.4 TE.

struct.calcsize (format)

EHHXSLFF format 1[ZHE- T, MEER (2L pack(format, ...) IZ& o TERI N2 34 M+ T
U2l ) 0¥ 4 REELET,
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7.1.2 EXAXFF

Format strings describe the data layout when packing and unpacking data. They are built up from format
characters, which specify the type of data being packed /unpacked. In addition, special characters control
the byte order, size and alignment. Each format string consists of an optional prefix character which
describes the overall properties of the data and one or more format characters which describe the actual

data values and padding.

NALF—=H, YA TSAUAV B

By default, C types are represented in the machine’s native format and byte order, and properly aligned
by skipping pad bytes if necessary (according to the rules used by the C compiler). This behavior is chosen
so that the bytes of a packed struct correspond exactly to the memory layout of the corresponding C

struct. Whether to use native byte ordering and padding or standard formats depends on the application.

ZHIRbo T, 74—y MXFHDORHIDXFEEST, N b A —=FRH A4 X, 754XV bEIEE
TRZENTEEY, BETEAXFEUTOT— MR LET:

NFE NAhA—4 B X TI2AA K
6] native native native

= native standard none

< VMV T 4 7V standard none

> |74 B G standard none

! Iy b —2 (=¥v L7417 ) standard none

74— " XFHNDRPDLFR EDOWTNNTRVEGE, Q" THdLARINET,

AFR: The number 1023 (0x3££ in hexadecimal) has the following byte representations:
e 03 ff in big-endian (>)
o ff 03 in little-endian (<)

Python DO

>>> import struct

>>> struct.pack('>h', 1023)
b'\x03\xff"'

>>> struct.pack('<h', 1023)
b'\xff\x03'

AT ATDONL bA—=REEC Y T2 T4 7YY MLIYT 4 7Ty RRA MY RTLHKIELE T, B
Z1X. Intel x86, AMD64 (x86-64) 8 XU Apple M1 iV LY 7 4 7Y TP, IBMz BLUZ L DH»
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T—XTIFXBEEYITIUT AT YT, o TWBYRTLATDIYT 47 V& sys. byteorder Zffio
THNTREW,

AAT 4 TOIAXBIUET 74 AV ME C ay,4 70D sizeof ATHREEINET, 14T 4 70¥A
ABLUVTFZA VAL MERAT 4 TDAAL P A=K EFIHCEDNE T,

BHEOHI A X7+ —<y " XFREITRED 9, EREENFT OXREZBHL TRV,

Q' X = DEWIIHERELTLEZI WV WTEHRAT 4 TONL PA—KTID, BEDANL P A XL
TIAVAY MIFHEDDLDIZEDETHD £7,

The form '!' represents the network byte order which is always big-endian as defined in IETF RFC
1700.
NA A=K LT, THEIICANL FRT 9 TE2ITI) 24 T4 7O RIEET2HEEHD 28
Ao "<V FE7E > DIBIZIEIDLVWAEIEATLIEZ W,
TR
(1) 8T 4 Y ZREMEERD X ADUM RO T HEITEBMEINE T, RAPRERIS ST 1 ¥ 7HBEMNns
NBZEHY EHEA
(2) AAT A T TRV A ZXBIUET T4 VXY FBIEONZHEII AT 4 Y73 TbIERA (LR
X<, >0="0 Bl RGETT),

(3) BEDRICE 27 T4 ¥ A Y FERIZHES & 5 ICBEROREEZ 2 2 21213, BOKELEKEY R
LEREDH T +—~ vy P eI L £, EAF 2ZBL TRV,

EXIEEYT

7 4 —< v FXF (format character) IZUATOEKRZHFF > Tk F; C & Python OOZEHTIE, {HIXIE
HEICLANICHEE SN TR TR D A TEEDY A4 X FIZ standard ¥4 XK Sy 7 Sk
EMAIANAL b2 ERLET, DFD. 74— FXFHD "< > 11 =t QWTADLTIHRE-> TV
BEDSDTY, native 4 XFMHKRHIZ Sy 7 ZNEDORESIZT T v b7 4 — £KEFTT,
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74#4—<IXv bk COHE Python M&! BEDHI X AR
x NT 4 T N4 b fEx L (7)
c char EX 1 o214 M 1

b signed char BE 1 (1), (2)
B unsigned char B 1 (2)
? _Bool H{AER (bool) 1 (1)
h short B 2 (2)
H unsigned short B 2 (2)
i int B 4 (2)
I unsigned int B 4 (2)
1 long BR 4 (2)
IL unsigned long B 4 (2)
q long long B 8 (2)
Q unsigned long long HE# 8 (2)
n ssize_t B (3)
N size_t B (3)
e (6) FREN/ NBUREL 2 (4)
f float B INIURE 4 (4)
d double FE ISR 8 (4)
s char([] bytes (9)
P char[] bytes (8)
P void* B (5)

N—Yary 33 TEHE: 'n' BXYL 'N' 7xr—<v OV R—EMENE L.
N—Var 3.6 TEH: 'e' 7+—<v FOYR—EMEINELT,
HER:

(1) The '?' conversion code corresponds to the _Bool type defined by C99. If this type is not available,

it is simulated using a char. In standard mode, it is always represented by one byte.

(2) When attempting to pack a non-integer using any of the integer conversion codes, if the non-integer
has a __index__() method then that method is called to convert the argument to an integer before

packing.
N— a Yy 3.2 TZH: Added use of the __index__() method for non-integers.

(3) 'n' BXU 'N' EHa—FIZ (F7 AN PBLAEANAS PA—ZF 'e' (FETEIRINB) native
P A ZERHREOAFATE 3, standard 4 AFEHAKRICIE. BEEO7Z7 ) 75— a VT 20D
BRI+ —~<v b 2FS 2B TEET,

(4) '£' . 'd' B e Affia— FIZoWT, Sy 7 IR BUE IEEE 754 binary32 ('f' O5E) |
binary64 ('d' O%E) . £721d binaryl6('e' DHE) 74— v b2 TITv b T+ —LIIBIT D
FEV NSO 7+ —< v MCBRR L EbRhE T,

7.1. struct --- Interpret bytes as packed binary data 225



The Python Library Reference, V) —X 3.11.14

(5) '"P' 74—y PXFREAAT 4 TNA PA—KXTOAMHARETS (F7 4L FDHy b T =784
FA—RICERET 20, ' N A —KEEXFREE L RITERD ER/A), '=' ZIEELLS
G RRAMHEBOANL P F—RKWZHEOWTY FPLIZUFA TV I UF 47O bE %25
PERDET, struct EY 2 —NVEZDOREEXIAT 4 7O —XFEL LTHRIRLRZVWDT, 'P' %
s ZridTcEEHA,

(6) IEEE 754 @ binaryl6 ” *¥EE” BiE, IEEE 754 standard @ 2008 FEDOHREFTTEAINE LTz, #
KRNI, 55 bit .« 5 bit OFFEFE. 11 bit OFFE (FIRANICIE 10 bit RFEN D) 2Fib, BB
K% 6.1e-05 7°5 6.5e+04 X TOMEERBMHETREATEL Y, ZOMIX C a4 FTIHEL
BHR-PFZIRTVERA: 20TV Y TiE, RIFT % DIT unsigned short A3 2 F 525,
FOHEBIIMFEZ A, F#F LWV I I Wikipedia @ half-precision floating-point format ®R—3
ESIRLTL XN,

(7) When packing, 'x' inserts one NUL byte.

(8) 74 —=v FXF 'p' & "Pascal XFF (pascal string)” Z3— F L %9, Pascal XFF& count T
HGzohs BERDNA R D 5NN AIZRDOFHTT, DT —XDIHHD 1 N4 M
BXFHNDREED 255 DI B, NEWHFOEDIND S5NE T, ZORITXFINDANA b7 — X% %
Fo pack() IZHE N7z Pascal XFHNDRSPET E (count-1 & D B RWV) HE, JLHEHD count-1
NA IPEZAETNE T, XFHID count-1 & D BFWHE, F5E L7 count N4 MIET S ETD
O OEAEXVTHD SNE T, unpack() TIE, 74 —~<v FXF 'p' BHEES N/ count N A
MR T =R EFHAIABETH, IRENZLFINIRLT 255 XFEZBR I LFRVOTHERLT
FEZW,

(9) For the 's' format character, the count is interpreted as the length of the bytes, not a repeat count
like for the other format characters; for example, '10s' means a single 10-byte string mapping to
or from a single Python byte string, while '10c' means 10 separate one byte character elements
(e.g., ccccececceec) mapping to or from ten different Python byte objects. (See {3 for a concrete
demonstration of the difference.) If a count is not given, it defaults to 1. For packing, the string
is truncated or padded with null bytes as appropriate to make it fit. For unpacking, the resulting
bytes object always has exactly the specified number of bytes. As a special case, 'Os' means a

single, empty string (while 'Oc' means 0 characters).

74—y NXFORNERE DT, DR LEE (count) ZHRET N TEF T, HIXIE. 74—~y
F X '4h' 13 'hhhh' 2 @<L FRIUCEKRTT,

T+ —<v P NFBOEATFIIERINET; count £ 7 +—~< v s XFOMITIERAR—RZ AN TIZWIT
FH Ao

¥§&7j“—_\7‘7 ]\ ('b', 'B', 'h', 'H', 'i', 'I', |1|7 'L', |q|7 'Q') @L\j—‘-hip%{iofﬂgx %)nyj‘
L% x 7+ —~v b OBEUILIEDHEHFICHNGE, struct. error DEHINFE T,

N—Ya v 3.1 TEE: LENX. W O»0BK T +—< v MSEYIRHEH IR WNVEZE VR L T, struct.
error OfH D IZ Deprecationlarning ZEH L TWE Lz,

'Y I x—< v PXFETIE, BDEIZ True £7213% False TS, v 2732 Z12E, 5184727 D
WHEEY LTOEPMEDNET, 0 £213 1 DA T 4 7RFHEOEMBERIT Ry 7Eh, 7o v 7 Eh
5 =2 ZXeTRWEIK True 127D 35,
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fERH

EM: Native byte order examples (designated by the '@' format prefix or lack of any prefix character)

may not match what the reader’s machine produces as that depends on the platform and compiler.

Pack and unpack integers of three different sizes, using big endian ordering;:

>>> from struct import *

>>> pack(">bhl", 1, 2, 3)
b'\x01\x00\x02\x00\x00\x00\x03"

>>> unpack('>bhl', b'\x01\x00\x02\x00\x00\x00\x03")

(1, 2, 3)
>>> calcsize('>bhl")
7

Attempt to pack an integer which is too large for the defined field:

>>> pack(">h", 99999)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

struct.error: 'h' format requires -32768 <= number <= 32767

Demonstrate the difference between 's' and 'c' format characters:

>>> pack("@ccc", b'l', b'2', b'3")
b'123"'

>>> pack("@3s", b'123')

b'123"'

T YRy I LIAERD 7 4 =L Rid, ZRIZEID 2T 5% named tuple T v 7553 Z 22k - THREITZAT
352N TEET:

>>> record = b'raymond  \x32\x12\x08\x01\x08'

>>> name, serialnum, school, gradelevel = unpack('<10sHHb', record)

>>> from collections import namedtuple

>>> Student = namedtuple('Student', 'name serialnum school gradelevel')
>>> Student._make (unpack('<10sHHb', record))

Student (name=b ' raymond ', serialnum=4658, school=264, gradelevel=38)

The ordering of format characters may have an impact on size in native mode since padding is implicit.
In standard mode, the user is responsible for inserting any desired padding. Note in the first pack call
below that three NUL bytes were added after the packed '#' to align the following integer on a four-byte

boundary. In this example, the output was produced on a little endian machine:

>>> pack('@ci', b'#', 0x12131415)
b'#\x00\x00\x00\x15\x14\x13\x12"
>>> pack('@ic', 0x12131415, b'#')
(RDOR=V1FiL)
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(WD =— 7 5 DFE X)
b'\x15\x14\x13\x12#"
>>> calcsize('@ci')
8
>>> calcsize('@ic')
5

The following format '11h01' results in two pad bytes being added at the end, assuming the platform’s

longs are aligned on 4-byte boundaries:

>>> pack('@11lhOl', 1, 2, 3)
b'\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"'

BE:

array € a—JL -
Bl 7 — 2P BI85 F VT — XDy 7,

json EZa—JL
JSON encoder and decoder.

pickle EYa—JL

Python object serialization.

7.1.3 Applications

Two main applications for the struct module exist, data interchange between Python and C code
within an application or another application compiled using the same compiler (native formats), and
data interchange between applications using agreed upon data layout (standard formats). Generally

speaking, the format strings constructed for these two domains are distinct.

Native Formats

When constructing format strings which mimic native layouts, the compiler and machine architecture
determine byte ordering and padding. In such cases, the @ format character should be used to specify
native byte ordering and data sizes. Internal pad bytes are normally inserted automatically. It is possible
that a zero-repeat format code will be needed at the end of a format string to round up to the correct

byte boundary for proper alignment of consective chunks of data.

Consider these two simple examples (on a 64-bit, little-endian machine):

>>> calcsize('@lhl')
24
>>> calcsize('@l1h')
18

Data is not padded to an 8-byte boundary at the end of the second format string without the use of
extra padding. A zero-repeat format code solves that problem: =~
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>>> calcsize('@11h01"')
24

The 'x' format code can be used to specify the repeat, but for native formats it is better to use a

zero-repeat format like '01"'.

By default, native byte ordering and alignment is used, but it is better to be explicit and use the '@"

prefix character.

Standard Formats

When exchanging data beyond your process such as networking or storage, be precise. Specify the exact
byte order, size, and alignment. Do not assume they match the native order of a particular machine.
For example, network byte order is big-endian, while many popular CPUs are little-endian. By defining
this explicitly, the user need not care about the specifics of the platform their code is running on. The
first character should typically be < or > (or !). Padding is the responsibility of the programmer. The
zero-repeat format character won’t work. Instead, the user must explicitly add 'x' pad bytes where

needed. Revisiting the examples from the previous section, we have:

>>> calcsize('<qh6xq')

24

>>> pack('<qh6xq', 1, 2, 3) == pack('@lhl', 1, 2, 3)
True

>>> calcsize('@l1h'")

18

>>> pack('@llh', 1, 2, 3) == pack('<qgh', 1, 2, 3)
True

>>> calcsize('<qgh6x')

24

>>> calcsize('@11h01')

24

>>> pack('@11h01l', 1, 2, 3) == pack('<qgh6x', 1, 2, 3)
True

The above results (executed on a 64-bit machine) aren’t guaranteed to match when executed on different

machines. For example, the examples below were executed on a 32-bit machine:

>>> calcsize('<qgh6x')

24

>>> calcsize('@11h01')

12

>>> pack('@11h0l', 1, 2, 3) == pack('<qqh6éx', 1, 2, 3)
False
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714 V352X

struct BY 2 — LI ROBEIZERLET:

class struct.Struct (format)

7 % —~<v bXFH| format o> TANA F VT —REFHRAEET L, HILWV Struct A 7= + %
RLUET, Struct A7 27 b 2—FfEoThHEZFDAY vy FEMUHT ., 7+ —<v b XFHD
AVNSRANDP—EIRFICREZDT, T2 — ALV OBMERIL 7+ —~<y FTHEEHT L H 3%
T3,

AMR: The compiled versions of the most recent format strings passed to Struct and the
module-level functions are cached, so programs that use only a few format strings needn’t worry

about reusing a single Struct instance.

aURANENT Struct ATV 27 PEMUTROXY y FeEHEEZYR—PLET:

pack(vl, v2, ...)
pack() BARREFIL. av 4 rashk7+r—<y b 2RHT 2 XY v FTT, (len(result) &
size LFELWVWTL X D)

pack_into (buffer, offset, vi, v2, ...)
pack_into() BABEFU, ay Mt LE& N7+ —<vy bEFIHTZ XY v FTT,

unpack (buffer)
unpack () BAELEFIT, ay M rEhz7r—<y b2RHT 2 XY v FTT, (buffer DA
L size EFLLRITNERD FEA),

unpack_£from(buffer, offset=0)
unpack_from() BERIU, av Rt rd3hizT7r—~<y bVEFIATZ XY v FTT, (offset %
WHRE T % buffer DA MUEDR D size LETRIFIIRD FHA),

iter_unpack (buffer)
iter_unpack() B ERIU, avyfran7+r—<v b2FHT 2 XY v K TT, (buffer D
NA MHUZ size DEETRINUIRD FEA).
N—ar 3.4 TEM.

format

T Struct A 7Y =7 FRERT IRICHHSINE 7 + —< v FXFHITT,
N— g ¥ 3.7 TEH: The format string type is now str instead of bytes.

size

format BIHEITHS T 2HIEKRD (1€oT pack() XY v FIZko TIEREN B4 MIlA TV =
7 +D) A4 XTI,
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7.2 codecs --- Codec registry and base classes

Y —Xd—FK: Lib/codecs.py

ZDEY 2 =&, BHEER7R Python codec (R a—&Xe7a—X) AORKY 7 A %ZEFK L. codec &
S —LFIRER Tt 2 2 EH S 3 NE8D Python codec LY A M UADT7 7 ZAZBMHL £, £ D codec
ETFAPMEANL MZZYa—F35% (ZFLTAA, bPETFAMITaA—FRT3) TR I VA—FT0 27
TIM, 7TXRAMETHFRAMI, FEANAL bEANSL MY a—R$ 3 codec IEFINTVET, IR X
LD codec FEROMMTLYa—FeFa—F2TAETH, —HOEY 2 — KRR TF AT O—
T4 2T o bytes NDILYA— FOAIZHIBEINATVE T,

ZDEY 22— TIE, FED codec TZYa—FRT7Fa—F2ITH7200D, UFROBBPERINTVET,

codecs.encode (0bj, encoding="utf-8, errors=’strict’)

encoding \ZFL#R E N7z codec ZHALT obj x> a—FLET,

HFLEDODT T —MERAX—2% errors KRET DIV TEET, 7741 bDTTF =NV K
7 (=7 —MHEBEAE) & 'strict' T3, ZAWETZYa—FxJ—Id ValueError (b L <&
UnicodeEncodeError D K57, XD codec KEBFEDOH 77 FR) kT2 #EKLET,
codec T7 —UEIZOWVWTO X DFELWHEHIZ Codec BIEV SR Z2BML TR E W,

codecs.decode (0bj, encoding="utf-8’, errors="’strict’)

encoding \ZFL#R E N7z codec ZHFHLT obj 72— FLET,

WEDLT —BRA X — L% errors ITRETHIENTEFT, 774V FDITI7—NAYFF7IE
'strict' T3, ZAUITI—FZF -1 ValueError (b L <& UnicodeDecodeError ® K 574,
XD codec CHEADY 727 7 R) kT2 Z2EKRLE T, codec =7 —MHIZOWTDIDEEL
WEHIE Codec BIEV Z R ZZRLTLIEI W,

% codec IZDOWVWTOFMS., KDOLSIWC L TEERARSZ Z N TEET,

codecs.lookup (encoding)

Python codec L' R M U5 codec TEMEZR L. U N TERT 2 L 57% CodecInfo A 7Y =7 b %
BLUET,

IYA—FT 4 YTOBRE. FTLIRAMVDF ¥y ahbfT0Ed, RorskkiFhid, Bk
ENTOVAIRRBEAMDOV A MO L E T, CodecInfo A7 =7 B —28  HOo0oRIFAX
LookupError kML ET, ROobo/kb, ZD CodecInfo A 7Y =7 MIF v v ¥ 2 IlRFS 4.
MECCH LEINCIR S E 5

class codecs.CodecInfo(encode, decode, streamreader=None, streamwriter=None,

incrementalencoder=None, incrementaldecoder=None, name=None)

codec LY R MV HNEMET 255D, codec DFMITT, 2> b7 7 X580k, XROFRIKDEEICHE
FEnEd,

name

Iya—T 4 VI DHHITT
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encode

decode
AT—=bFVARIYA=—T 47T a—7 4 YIOBKTT, ZhHik, Codec 4 Y AR VR
D encode() XV v F¥ decode() XY v RE[EIULA VR —T 2 —RA%2FH>TWEQLRERDD %
3 (see Codec DAVA—TT—R 2ZMH), ZOBBERLIEZAY Yy FlId, AT —FLRXAE—-RT
ET 2 Z e EESINTVET,

incrementalencoder

incrementaldecoder

AVIVRXVENL A= Ta—KXDI 7 REREIT7 77 VB TT, 2hdid, HES
Z ZAD IncrementalEncoder ¥ IncrementalDecoder MERT 54 VX —T 2 — A FNFN
RILT2RMERDHDET, 4 7 VXY XNVIR codec 13, AT — 1+ (NERIRRE) 2 REFFT 2 Z e
TE%9,

streamwriter

streamreader

APV =TG4 R—Y—R—DIITRFRE 777 VVEETT, 2hdid, BEIFRD
Streamiiriter ¥ StreamReader MEFRT HA VX —T 2z — A2 ZFNZFIEM T IR ENH D £
$o APV —24 codec &, AT — " ERFFTHIENTEET,

XFXER codec HRNEZEAND T 7 A2 EELT 272012, ZOEY 2 —ILIEDITD & 5 REBRRME L
TVWET, 2o DRI, codec DFRERIT lookup () ZfHVET:

codecs.getencoder (encoding)
Bzohlezrya—7 4 27003 % codec KL, =¥ a—XBEBEERLET,
IYaA—=T 4 YIPEOD 62U LookupError ZiAMH L £3,
codecs.getdecoder (encoding)
Bzohizzrya—74 75 % codec BMEKRL, 7a—XBBEZRLET,
IyaA—F 4 YIHEOPSRIIIUI LookupError XML £7,

codecs.getincrementalencoder (encoding)
Grohilerrya—74 75 2% codec ZMERL, A Y7 VXY RV 2ra—K7 57 RAE703
777 VBB ERLET,

IyaA—=T 4 YIBROPSRVH, codec BIA YT YAV AN - Ty A=K P KR— b LARTHIZ
LookupError XL E3,

codecs.getincrementaldecoder (encoding)

Hzohlzora—7 4 7T 5 codec BMERL, A V7 VXV E)V-Ta—RI57RF7=E7 7
7 NVBEERLET,

ITYaA—T 4 YITBROPBR VD, codec A Y7 VXV EIL - FTa—-—KXeHdR—- b LRITHIE
LookupError %k L E 3,
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codecs.getreader (encoding)

Hzohizzrya—7 4 7T 3 codec MR L, StreamReader 7 7 A FE72137 7 7 + VB
PIRLET,

I aA—7 4 YIBRODPSRTIUL LookupError ZEH L E3,

codecs.getwriter (encoding)
Hrofjezya—7 4 Y7 T % codec Z#MK L. Streamiriter 77 ZAE7237 7 7 bV B
ZIRL £,
Tya—7 4 YIBROPLRITIIUL LookupError ZiEH L E T,

RD X512, #YIK codec MR EEIRT 22T, HFRAXLD codecs #RHAT 2 e BN TEET,

codecs.register (search_ function)

Register a codec search function. Search functions are expected to take one argument, being the
encoding name in all lower case letters with hyphens and spaces converted to underscores, and
return a CodecInfo object. In case a search function cannot find a given encoding, it should return

None.
N— a3 3.9 TZH: Hyphens and spaces are converted to underscore.

codecs.unregister (search_ function)

Unregister a codec search function and clear the registry’s cache. If the search function is not

registered, do nothing.

N— a3 ¥ 3.10 TEM.
IYa—FENETFAL 7 7 ANVEUHT 255, #HAIAAD open() ¥ ZHIIBENMN T N 10 E
Pa—VOFRAPHRINTOETS, ZOEI 2 —IVTBMDOLI—T 4 VT 1 BE 77 REREL, A
7V 7 7 AT 258 IR codecs ZRIHTE 2 X5 LET,
codecs.open(filename, mode="r’, encoding=None, errors=’strict’, buffering=-1)

TYa—RINZT74V% mode ffio TH E, BENEZTYya—-F/FTa—-Fe2E#ts3
StreamReaderiiriter DA Y ARV AZIRLET, 774V bDT7 7 A NLE—FIX 'r'' . OF
D, HAHLE—FT7 7 AL EHEET,

ERR:  encoding 3 None TRIIHUZE, FEOZYa— FE&RET 74 ME, EIZALF VY E— FTH
EFET, ptAHEERIC, '\n' OHHIEHUIITONET A, mode 51X, HHAIAABD open() BIED
ZHANBMEEDAALAFVE-RICTEI LD TEET, 'b' PHIBCAMEINE T,

encoding 1Z. FD7 7 A MW L THEAZINEZ Yy a—FT 4 VI EREELET, N by a—F
T3, HBVEANAL PS5 TFaA— RT3 IRTOLY I —F 4 Y IDHFAEINET, 774XV v R
PP R—PFT237—&ANF, FHINS codec IZX->THERED FI,

I NV RV TDEDIT errors ZIET R TEE T, ZHUIT 7+ b TlX 'strict' T, =
va— FRICZ o —23H U ValueError Z3EH L F 3,
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buffering has the same meaning as for the built-in open () function. It defaults to -1 which means

that the default buffer size will be used.

AN—Pay 311 TEE: U E— RREIRESE L,

codecs.EncodedFile (file, data_encoding, file_encoding=None, errors=’strict’)

B GELY a— REWREITDI 774 NVD Ty TEINI2N—Ta rThHb,. StreamRecoder 4 ¥ AR
VRAEIRLET, TTOT7 7 A, Ty TEINTA=Ta BT LNBRIC, LR ET,

Ty TEINT 7 ANIEFEEZAENT-T — RE, FBE XNz data_encoding 1> TTFa— KX,
RIZ file _encoding ZEHLTIED 7 7 A MIANAL b LTEEHINET, TTO 7 7 A U SFEAH
ENTNA M file_encoding WZHE->TT a— F X, KiHRiE data_encoding ZEAL Tz a—F
EhET,

file_encoding 235 2 502 FHUR. data__encoding 25T 7 v MZR D F3,

IT NV RYTDDIT errors ZIET LR TEET, ZHUIT 7 4L FTlE 'strict' T, =
Ya— FRIZZ I —23HUE ValueError ZEH L E 3,

codecs.iterencode (iterator, encoding, errors=’strict’, **kwargs)

AT VRAYEL - A=K effio T, iterator 2 HMIGEINZ AN ZRKIEMICZ Y a—-FLET,
Z DRERIE generator T, errors 518d (BOHHW 2 F— v — FHIEEFERIZ) 1 ¥ 27U X &
Ve Iy aA-RIEDFEFIEEINET,

COBKTIE, a—TFT v 23Ty a—F3257FAMD str A7V 27 b NIIZRENDHD F
3, €- T, base64_codec DX IENA bDENL PADZYA—=RIFIVR—-FLTVWERA,

codecs.iterdecode (iterator, encoding, errors="’strict’, **kwargs)

AYTVRY R s Fa—ReffioT, iterator HoaE s AN RKIEMICTa—FLET, 20
BIEUZ generator TF o errors 5IBUE (MDOHHQ 2 F—v — FEEEFERIC) A Y27 VX 2L F
A-KIZZDFHGFIEEEI TS,

COBTIE, a—FT v 3Ty a— RT3 bytes ATV 27 vV EZINIEZRERDHD ET, o
T. 1ot 13 DEIBRTFRAIDPLETIRAIADLIY I —XP iterencode() TRIZIHZ 2L LT
b, ZOBBTIETR—PLTVERA,

ZDEI2—VIEMUTOIIRERDIERLTVET, 799 b 74— LRERT 7 ANEFRAEEZTTIDIZ
BB ET:

codecs.BOM

codecs.BOM_BE

codecs.BOM_LE

codecs.BOM_UTF8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32
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codecs.BOM_UTF32_BE
codecs.BOM_UTF32_LE

INLDEBIE, W oDy a—TF 4 ¥ 27D Unicode DA b F—&K~<—2 (BOM) T, #4
BNL =V RABERLET, 205, UTF-16 & UTF-32 O F—&X Z b Y — A THHAT 38
A A —K%EFELHD, UTF-8 T Unicode 7 3F ¥ & L THEONE T, BOM_UTF16 . 77 v
N7 A= DHAAT 4 TNA VA=K K> T BOM_UTF16_BE %7=1% BOM_UTF16_LE T3, BOM &
BOM_UTF16 DT A4 V) 7 A TT, [MFEIZ, BOM_LE & BOM_UTF16_LE 9. BOM_BE & BOM_UTF16_BE O
IV F7ATY, ZOMOERE UTF-8 ¥ UTF-32 =>a—5 4 > 27'® BOM 2#KL %73,

7.2.1 Codec EEVS X

codecs EY a—E, codec A7V =27 FEBIETAA VR —T 21— AR ERTLZ2 HOEES I XA ER
LET, TOFEIa—NIE. HRAXLD codec DEIEDOEBEL L THEHITZIdTEE T,

Python T codec & LTz 2Xk51232121d, AT—PLRAZYA—K, AT7—bPLATaA-K, A+V—
LYY= APV —ALF5A4RDADDA VR —T 2 —RABEBTIVNERHD 5, BHIZ. APV —LV—
R IARFAT =P LVAZYA—Re7a—XZ2HAHLT. 774070 balzFEEL £9, codec D
fEF X, codec WY a— R Ta— RO —DIEFEDERTIHLERDD FT,

IZ—N\2F7Z

I T — O L (D72, a—F v ZiE. errors XFHNGIEEEE LG ECH O o — B 21T
SEIRMEHAEEEL TINLFTVERA:

>>> 'German 5, iek .encode(encoding='ascii' s errors='backslashreplace‘)
b'German \\xdf, \\u266c'

>>> 'German 8, fI'.encode(encoding='ascii', errors='xmlcharrefreplace')
b'German &#223;, &#9836;"'

The following error handlers can be used with all Python {Z# T > J—5 1 >4 codecs:

7.2. codecs --- Codec registry and base classes 235



The Python Library Reference, V) —X 3.11.14

fi& =13

'strict' UnicodeError ((7213. ZDH 775 R) 2R LET, ThpT7T 7411+ D
FET T, strict_errors() TEEXNTWVWET,

'ignore' PIERERDO T —X 2R L., BT 22 &k UEEHFHEL T,
ignore_errors() TEREXNTVET,

'replace'’ Replace with a replacement marker. On encoding, use ? (ASCII character).

On decoding, use X (U+FFFD, the official REPLACEMENT
CHARACTER). Implemented in replace_errors().
'backslashreplace' | Replace with backslashed escape sequences. On encoding, use hexadecimal
form of Unicode code point with formats \xhh \uzzzz \Uzzzzzzzz. On
decoding, use hexadecimal form of byte value with format \xhh.
Implemented in backslashreplace_errors().

'surrogateescape' | 72— FIHZIZ. XA MFI% U+DC80 %> 5 U+DCFF D#iFHDE 4 DH v 5 — T
aO— R CTEEMIET, 7—KXDI > a— FIFIC 'surrogateescape’ L7 —
ANYRIPFHENZ . ZOa—FEFEATAA MRS ET, GELE
PEP 383 3/, )

The following error handlers are only applicable to encoding (within text encodings):

f& U3

'xmlcharrei Replace with XML/HTML numeric character reference, which is a decimal form of Uni-
code code point with format &#num;. Implemented in zmlcharrefreplace_errors().
'namereplac Replace with \N{. ..} escape sequences, what appears in the braces is the Name prop-

erty from Unicode Character Database. Implemented in namereplace_errors().

512, ROLT— "V FFE5 26072 codec IZRFETT:

& Codecs =173

'surrog utf-8, utf-16, utf-32, Allow encoding and decoding surrogate code point (U+D800 -
utf-16-be,  utf-16-le, U+DFFF) as normal code point. Otherwise these codecs treat the

utf-32-be, utf-32-le presence of surrogate code point in str as an error.

N— a3 v 3.1 TBM: 'surrogateescape' B XU 'surrogatepass' TI7—"Y FF,

N— ar 3.4 TZH: The 'surrogatepass' error handler now works with utf-16* and utf-32* codecs.
N— a3 v 3.5 THEI: 'namereplace' T7— Y KF T3,

N— 3 ¥ 3.5 TLHE: The 'backslashreplace' error handler now works with decoding and translating.

KDL, BETZEDHLVWIZ T — AV RIEERTZI LT, HFAIXNZEOESEIRT 2 TE
9,
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codecs.register_error(name, error_handler)

IS5 —NY ¥ error_handler 2401 name TEHFLET, TVa— FHFBIUNFTa— RIS —
DEHXNZIEE. name 23 errors 518 U TIEZINTOIUR error_handler SMUH XN E T,

error_handler 13T 7 — DIGATICE T 2 1HWMD A - 7= UnicodeEncodeError f Y ARV A ¥ HIZ
MU EhEd, =7 —WHEEE ZofIA 2EH S 20, BloBINZXET 20 ASJoL>ya—F
TERDoTETORBLTFIN e =Y a— FeHHT2HB Ao X TN ERTRENDH D £F, R
BXTFHNG str £721F bytes DVWTHUPICT BB TEET, RELFHNNANAL VHITH D55,
Irya—XFRHhNy 77 iczheat— LT, REXFIIDBXFITH 256, Tra—Xi&
REXFH 2y a—-FLES, TOANPOIEEMENLH Ty a— RPBEHEINES, VEZADHE
1255, ANFHNORED S OB U THRbNE T, HROIMINCD 2 0B TR LGS
¥ IndexError NiEHINE T,

FTa— RFeFEEROEERZILUTOWETE, =73 — "V RITRZEINDS DD UnicodeDecodeError H»
UnicodeTranslateError THIEE, TT7 =AY FIDOBBELIZNENEZEH IR 2 WS A0
B Ed,

BREADLT Y £S5 (LS — Y F228%) & RO LS ICEOLHTRET 2 2 LB TEET,

codecs.lookup_error (name)

2 name TERFADIZ I —NY FIERLET,

I =Y RIBRODPSRITIUL LookupError ZiEH U E T,

DTOEHRETS - Y RS54, BV a2a— L~V LTHHTE %,

codecs.strict_errors(exception)

Implements the 'strict' error handling.

Each encoding or decoding error raises a UnicodeError.

codecs.ignore_errors (exception)

Implements the 'ignore' error handling.

Malformed data is ignored; encoding or decoding is continued without further notice.

codecs.replace_errors (exception)

Implements the 'replace' error handling.

Substitutes ? (ASCII character) for encoding errors or X (U+FFFD, the official REPLACEMENT
CHARACTER) for decoding errors.

codecs.backslashreplace_errors (exception)

Implements the 'backslashreplace' error handling.

Malformed data is replaced by a backslashed escape sequence. On encoding, use the hexadeci-

mal form of Unicode code point with formats \xhh \uzzzz \Uzzzzzzzz. On decoding, use the

hexadecimal form of byte value with format \xhh.

N—Y g v 3.5 TEH: Works with decoding and translating
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codecs.xmlcharrefreplace_errors (exception)

Implements the 'xmlcharrefreplace' error handling (for encoding within text encoding only).

The unencodable character is replaced by an appropriate XML/HTML numeric character refer-

ence, which is a decimal form of Unicode code point with format &#num; .

codecs.namereplace_errors (exception)

Implements the 'namereplace' error handling (for encoding within text encoding only).

The unencodable character is replaced by a \N{. ..} escape sequence. The set of characters that
appear in the braces is the Name property from Unicode Character Database. For example, the

German lowercase letter '8' will be converted to byte sequence \N{LATIN SMALL LETTER SHARP

N— a v 3.5 TEM.

2F—hrLZRABIVI—RE&FI—FR

HEED Codec 7T RFUTDAY v FEEELET, ZNAH6DXY v R, ARz zZ2vwtya—%
ST a—RERDA VR —T =2 — R EERLET:

class codecs.Codec

encode (input, errors=’"strict’)

A7 2T b dnput TaA—FL, (HAATI27 b BRELEEX) DX TVERLET, fi
ZIE, THEFALIVA=T 420 BXFHNA TV =227 bV ERFEDOXFE Y b (B2 cp1252 %
i50-8859-1) ZHWT A MillA 7Y =7 MTEHL £5,

errors 5IBUSEH T2 27 -2 EEL T, 'strict' WHENFT 7 1L T,

ZDRXY v Rl Codec HNERIREZMHEL TR D FHA, IR Iz ya— FT237-0DI10IKEE
PR LRI S0 XK 5 72 codecs 11 Streamiiriter #{#io TL 72 & W,

Ira—RFREN 0 DANZUHTELRTFNERD A, ZOHE, ZOF 7Y =7 M)
AT7Y 27 P LTREIRITNIRD £ A,

decode (input, errors=’"strict’)

FTT s b input EFA—FL, (MAFT7V 22, WELEES) X FARRLET, iz
B TERAMIVOA-Fa 00 F HEODXFEEGLYa—FT 4 7T rya— a4 b
FITO 2 N EXFINF T 27 MIZEBRLET,

TXRAMZvaA—FT4 7N MR HANAL FIIAD codec T, input 1& bytes A 73 =2
b FREFHAHLEHADOANY 774 X —T 2 —RAZ2EMT2F T2 7 V THEIXRENRDD £
T, BIZIX, buffer A 7227 PRAEYSY TR T 7 A LTRITFIUIRD FH A,

errors 5IBISHEHA T2 =7 -2 EEL ET, 'strict' WHELT 7 1L T,

ZDAY v FliE, Codec £ Y AR Y RAIZHIIREEZREFEL TIRD EVA, RIS ya—-r/
Fa— R 3 37-DITRER R L2 570X 5 72 codecs 121E StreamReader % - T
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&N,

TA—XBFRIN 0 DANZUHTERTNIRD $H8A, TOHE, ZOA 727 beihd
7Y x22 e LTRSIZRTFNUIED FH A

AVOVAVEINGBID—-ReFa—FR

IncrementalEncoder 7 7 AEB XU IncrementalDecoder 7 7 RFZFNEFNA VY7 VRV E)L - TV a—
FEXUOTa—-RFOLDOEANRA VX =T 2 -2 LEST, =va—F//7a— FIIREIREE R
BOWLya—R/Fa—Re—ENOHT I TITRDONLDTIRARL, A Y7 VXY ZV - 2va—x/F
aA—XD encode()/decode() XY v FEEHEINFIHT I TITROIE T, A Y7V X &L 2va—
R/ Fa—RIFAVy FEPHE LOMTya— R,/ Fa— FLHEOETEEHELET,

encode()/decode() XY v P LOHIFRE E L Db DIE, ANZVE FLDHIZL THERIREZ
howrya—X/7Fa—XTCLrya—F/7a—-FLEbDLFRLIZRD £T,

IncrementalEncoder A7 x¥ k

IncrementalEncoder 7 7 RAWIANEE AT v 7 Tra—F330fEbNE T, EBTHDA T Y XV
Kb« T aA—XH Python codec LY A MY & HIHEZFFOTDICERTRNEXY v R LT, 2DV IR
BT DOX Yy FRERINTVWET,

class codecs.IncrementalEncoder (errors=’strict’)
IncrementalEncoder A Y AR ADAV A NI T X,
EBTDAYIYVRYEIL « TV A—RIFIDAVAN I IR VR —T7 2 — AR LRTERD %

HhA, EHIZF—TU— FEIEEMIIMZ 2D EH AN, Python codec LY X+ U THIHINS
DI I TERINTVE DI T,

IncrementalEncoder iX. errors ¥—V — R RMHT 2 2 T, Ak o7 —BlskrRET
BIEMTEET, HBAHEIIOVTIE T5—N\YEFT 2B LTLEEN,

errors 518UE. FHRDOEHICRASINET, ZORMEEEET S L, IncrementalEncoder 7Y =
ZEEETVWEMEIIC, B2 —HAFRICUIDBEZZ P TEL X512k T,

encode (object, final=False)

object % (LY a—XDBMEDREEZERICANT) Zva—FL, Fohkzra—Fahit
TP VEIRLET, encode) MU LA ZHTHRELE WIKIZIE final IZETRIFNIRD
FHA (F7 4L MIBTT),

reset ()
Tya—XEPEREICY Yy P LET, HITIEEIN E T, .encode(object, final=True)
ZHOCHLT, BDEITG U TZEANAL MIFERETFAMNFHZET LD, mva—&x%Y
vy bL. HAZEELET,

getstate()

IYa—XOBEDKEZEL FT, ZAUIBTEHRTRINERD FHA, REIZ, 0 DRd—
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MR TH 5 Z e ZIRFET N ETY, (B K D EMELIRARIZ,. IREE% marshal/pickle LT

C7eXXFHNDNA PRI — FMET 2 28Ik o TREBUCEIR T 2 2 e B TEE T, )

setstate(state)

I>a—XDIRER state 12y b LE T, state 1X getstate) &> TRI Ny a—&IR

RETRUIIAUIED £ Ao

IncrementalDecoder #7727 k

IncrementalDecoder 7 AFIANEBERAT v 7 TTFa—RRT2DIfEbNLET, ETDODA VIV RUER
V- Fa—&H Python codec VYA MY & HIEZFFOTDICERTRNEXY v FE LT, Z2D7 7RI
LRDOXY v RBERINTVET,

class codecs.IncrementalDecoder (errors=’strict’)

IncrementalDecoder A Y AR ADAV A NI T &,

BTDAVIZIRXYEL « TA—RFIDAVAI I IR VR —T7 2 — AL RTERD £8
boo BHIZF =T — FEIEZNIINZ 2 DI NEEAD, Python codec LY A MV THHENZD
CITERINTVWEHDEIFITT,

IncrementalDecoder 1, errors ¥—7— FE|EZEMT 222 T, Ak 7 —BEAEEZFHEET
BIEMTEET, OBAHEIZOVWTIE T5—N\YEFS 28BLTLEEWN,

errors 518UE. FAEBDOBHICRAZINE T, ZOBBMEEEHE T S L, IncrementalDecoder 73 =
Z EEETVWEMEIIC, B2 A RCUIDBEZZ N TESZ X512k FT,

decode (object, final=False)

object % (FA—XOBEDREEZERICANT) 7a—FL, BohkTFa—FEhikt 7o
7 F2IRLE T, decode() MUH LA ZNTREZE VI RIZIE final BETRIFINUIRD FEA
(F7 ANV PMEIATT ) DL final PERSIFTa—X3IANZTa—-FLUDETONY 77 %
77y alRBRIINERDFERA, £ITERVES (722 ZRATTORBRISHATERZANAL MFIH
HB05), TA—XFINHREZFHLZVGEELRIT LTI -0 v zhta L 2Tl
BOEEA (BINZEHT 205 LAEEA),

reset ()

T a—XEEREIc Yy P LET,

getstate()

TaA—XOBIEDOREZIEL T, AT 2 EHRZ2ELX IV TRINERD $H¥A, 1 HHITX
EFa—RFENTOWROWANZEL ANy 77T, 2HEIELEC. (MM7REERTT (53
X0 D MR ZRBEE M TH 2 Z e R RAETRNETT ), T ORI IREENEHAY 0
THEEHGE. TaA—XEANIENY 7 7 SR TORWIREICE LT, MiREEHRE 0 1<t v
M5 ZEHARETRITIUIRD £8 A, TORR. iy 77 TN A2 T7a-Xic52 5%
ZrT, fobEFICTa-XERORBICRE L £3, (BEK O &R AN 2 KRB IE H.
1H#% marshal/pickle LT, #R& LTEL 2 XFHNDANA MllZEBIzLya—- 3§52 LT,
BRI T 2N TEET, )
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setstate(state)

Ta—XDIRRER state Iy P LET, state IE getstate() WL > TRENzT a— X DIKAE
TRIFUIRZD T8 A

AM)=LOI>O—Rr7Fd—F

The Streamiriter and StreamReader classes provide generic working interfaces which can be used to
implement new encoding submodules very easily. See encodings.utf_8 for an example of how this is

done.

StreamWriter #7397 ~

Streamiiriter 277 A& Codec DY 77 5 AT, URORAY v FZERLTVET, BTORA M) =454
&%, Python @ codec LY R MY OHEFMEEROEDIZ, ThEDRXY v REERTIDENHD FT,
class codecs.StreamWriter (stream, errors=’strict’)
Streamiriter { VARV ADAV AT I RTT,
BTDAM) =L TARFAVAIIIZRELTIDA YR =7 2 =R LRITINERD £ A,

F—U—RFEEEEMLTHHNEEAD, Python D codec LY A M VIZZ I TERINTVWB5IH
FIERFECET,

stream B18UE. BED codec IZWMEL T, TFAMELIEIAAL FVF—XDOEXAADARER 7 7 4
WIATF T2 VTHBIRENRDHD FF,

StreamiWriter &, errors ¥ —7 — R5| et T2 22T, Ao o —BURAEEEETL
MPTEET, FEDRAMY —L4 codec BV KR—FTEBZEEL S — NV FFIZOWTIE T5—/\VF
T ESRBLTLIEE N,

errors 518U, FEIHDOBHICRAINE S, ZOBMEEET S L, Streamiiriter 773 =7 MV
XTWVWAHEIIC, B2 —UHICEETEET,
write(object)

object DNEHZ LT a—FLTAMN) —LICEEHLET,

writelines (list)

Writes the concatenated iterable of strings to the stream (possibly by reusing the write ()
method). Infinite or very large iterables are not supported. The standard bytes-to-bytes

codecs do not support this method.

reset ()

PERIREESRFR I b Tz codec DNy 7 7%Vt w M LET,

ZDOXY v RBRMRUHENEIGE, BT —2E2E0WiKBIcL, bEHEIR MY —12k%
HAXFy YL THREZICICREIZLSTHH LT —XEZBMTES XI5 LRITUIRD THA,
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CZETTETEAY Yy ROMIZH., Streamiriter TIEHRICHEZA R Y —20MMORTDOXY v FREMH
ALY 2R A,

StreamReader 7727 +

StreamReader 7 7 A% Codec DV TV 7 AT, UTDXY v FEERLTVWET, ETOAMN)—L4) —
&, Python @ codec LY X MY 2 DHEEER RO/ DHIZ, TNOHDXY v REERTIDEND D T,

class codecs.StreamReader (stream, errors=’strict’)

StreamReader A Y ARV ADAVANT T XTT,

ETDAM) =LV —RBFAVRAFII7RELTIDA YR —T7 2 —A2ELRFIRD XA,
F—U— FEEEBMLTHIHNEEAD, Python ® codec LY A M VIZZ I TERSINTWS 5L
PRV ET,

stream F1EUL. FFED codec IZWHIHEL T, THFAMERWEIANAAL F VT —XDHAH UMA[RER 7 7 4
WA F T2 b THLIRENRDD FT,

StreamReader &, errors ¥—7 — K5I ERMT 22T, Ao o —BURGEEREETLZ
MTEFT, FNEDRAMY—L4 codec WY R—FTEBZEELS — NV FFIZOVWTE T5—/\VFR
T ESHELTLIEE N,

errors 518U, FZDBHEICKRAINES, ZOBEEEEFE TS L, StreamReader 73 =7 M4
XTVWAHIC, BRI —NEICEETEET,

errors 5IEICHFEINBEDOEEE register_error() TIRRTE E 3,

read (size=-1, chars=-1, firstline=False)

APV =2 6DT—X%Ta—FL, 7a—FEDATT =7 b 2IBLE T,

chars 5I80E, W DD Fa—FENka—FKRA Y FEREAAL MIZERITPZRLET,
read() XYV v Fid, BERINZLHBULDTF -2 2RT I BHD FRAD, T—2BZhibdD
BN EIIZER SN RORIED T — R 2R T HERDH D £7,

size FIBUE, Ta— FHICHEARAD Ty a— PSS MIlEREa—-FRf D, BLZD
RARNA MIEELET, 72— X I IOEZEVZMEICAEETEEY, 7740 ME -1 DEA,
ARERRD Z L DT — R Z2RiiAbBET, ZO5BOBENE. BEXRR7 7 A vO—Hi7a— &
CZeizdbhx7d,

firstline 72 7%, 1 {fTHE ZRBIRZDRDITTTA—FIZI7—BHo THEHALTTHE, &
WHZEeZRLET,
DRV FIZEMBRHRAALBIBEZIENETT, Thbb, Trya—74 VY IERL size D
EPFFTHEFT, TEARIZL DT —XEHORNEILLE VWS LTI, e xiE AMV -4t
WLy a—7 4 Y7 OMIERIREEDO HHID H UL, 2N AAAET,

readline (size=None, keepends=True)

ANA TV =656 1{Taisbs, Ta—FEADT—XZERELET,
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size MEZ N5 E6. A MY —LD read() XV v R size 518 LTEENET,
keepends DMBDIHE TR DBATHHIBR E N=ATHHE D 5,

readlines (sizehint=None, keepends=True)

ANA Y =D o2 TOITEHRARAA, TOVRA M LTRLET,

keepends HE 5, tiTiE. codec D decode() XYV v FEffoTEIEXH, VR FEEDHIZ
BENET,

sizehint BEZ 6N=5E. AP U —LD read() XYV v RIT size 51 LTHEEINE T,

reset ()

NERIRBERER I DTz codec DAy 77 &2V tEy P LET,

2P —LDHANBERRELTERLRVDTHEELTLEZI, ZOXAYV Yy FiZFa—FoD
BRIz —D b BRTEZX5ICT237-200bDTT,

CZETTETEZXY Yy ROMIZH, StreamReader TEHHRICHZA MY —2DMMOETHOXY v FREMH
AL IR D 8 A

StreamReaderWriter 7727 b+

StreamReadeririter ¥, AEEMHIMHEZZ AN —L%2 Ty S TELZENR7 AT,
Lookup O BEMIEST 77 7 VBB EE - T, A VARV ZARERTZ L WIRKETT,

class codecs.StreamReaderWriter (stream, Reader, Writer, errors="strict’)

StreamReadeririter £ Y ARV AEHER L E T, stream 37 7 A VELMDA TP =227 b T,
Reader ¥ Writer 13, TN ZFN StreamReader ¥ Streamiriter 4 ¥R —7 z—A%{EM{T 27 >
ZrVBEB»T7 77 PV I IRATRIFNUIRD FRA, =7 —UHE, RPNV =2V =K T4 RTE
ELLZDOLFAL XS fTbIE T,
StreamReaderiiriter £ ¥ AR ¥ Al¥, StreamReader 77 7 A ¥ Streamiiriter 7 7 A%k Gh¥iz4 VX —
Tz — AR LET, TLICRDZ A MY —206iE, oxX Yy Rz #ERL £3,

StreamRecoder 772 ¥ b

StreamRecoder 37 —REHBLA—T 4 VIR0 a—F 4 Y WCEBLET, BhbdTra—
T4 Y BBERNS v &, FRRGEENRHD T,

Lookup () BARANE S 7 7 7 MVBABEfi- T, 4 VARV ABRERT B WIS REHTT,

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors=’strict’)

Creates a StreamRecoder instance which implements a two-way conversion: encode and decode
work on the frontend — the data visible to code calling read () and write(), while Reader and

Writer work on the backend — the data in stream.
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IHAHDA TV M REST, 722 213, Latin-1 206 UTF-8 "NOZH, H 2 WA= L%,
BEANCAITS Z e P TEET,

stream GBI 7 7 ANTGA AT 227 P TR TIERD 22 A,

encode 518 Y decode 518U Codec DA VX —T7 2 — RIZHEFETHRLTER Y XA, Reader &
Writer 1&. FNZFN StreamReader ¥ Streamiriter DA VX —7 = —A%REMTEIF TV 7+
D777 WV A THELSTERD ¥ A,

I —HHEIRA Y =L - V=R T RTERINTVDLHIKEFL L5 fTbIE T,

StreamRecoder 4 ¥ A X ¥ AL, StreamReader ¥ Streamiriter 7 7 A% Eb¥Izf VX —T 2 —A%
EFRLET, ¥/ TORXA MY —2DXY v FBEH AL 7,

7.2.2 T>d—7 4 >4 & Unicode

SCFHNEAERAIC U+0000--U+10FFFF OHIFID 2 — KR A > b D> —r 2L LTS L E 3 (ERICHT
ZFANCOVWTIE PEP 393 22 L T ZE W), XFHA TV =2 153 CPU & XEY DHTHHEINS
Xohkre, TUTA4 TR INLDEFNE AL Ml LTINS 2 5 ESRIEICR D £3, fioa—7y
ZTHERTTH, XFHNA T 27 beNA MNCE#RT 2223 T>O—R CEINE T, £ A
MIPLXFINA T =27 VEBERT 221X TaA—R 2FEENET, 7FRA M2V 7794 XFT 53—
Ty 7R ELOFEEI DD E T, Fhoidk, BAWIKE term: TF X MI Y A—=FT 1 Y <text encoding>
CIEINE T,

ROHMRTFA P ya—74 7 ('latin-1' £71d 'is0-8859-1") Tld. 0--255 OHiPAICH % a2 —
FHRA ¥ b % 0x0--0xff DA My FLET, DD, D codec Ti& U+00FF L LD a— FRA ¥ b
EEUONFINA TS 27 b2y a— RT3 TEERA, TOLS BT ya—MLHEEZLES T3
Y. RD K SIZ UnicodeEncodeError WA ENE T (7 —X vt —YOMlA L ZHZERZGENDD
%9, ): UnicodeEncodeError: 'latin-1' codec can't encode character '\ul234' in position

3: ordinal not in range(256) ,

oy a—74 > 70— (charmap T3 —7 4 Y7L MHINET) 23H D, Unicode 2—FKA >+ D
MOIMIEE L, Z050 5 0x0--0xff DA PADKGMNIT ZER LD DTT, ZhDED & 51Tk
HLNBEDEHBI2IE,. B/ & 21E encodings/cp1252.py (FiZ Windows TEbONEZ Ty a—F 4 ¥ 7T
F) ZEOTATLEE WV, 256 LFD UL DDOLFIERBH D, YOLENE DAL HMENFHEH T &Hh
BPPREINTNVET,

INHDTYaA—T 4 Y ZIFFTRT, Unicode IEFE N7 1114112 Da—FRA Y DI B D 256 1213 %
ITya—F33ZeMTEET, Unicode DIRTDa— FKEA ¥ FEHEINT 3 720 O HHCHEBEN 72 57E
F, BA—FRA VM2t 244 P LTSI 222 TS, ZAIRE 2 DDOFEEENH D EF: Ly
TIYT 47 VERIFY MVZYT 4 7 VDAL P RENT 22T, Ihb 2200y a—74 7
¥ Zh 2N UTF-32-BE B XU UTF-32-LE LN E T, TA6D7T AV v M fIZIEY by T4 7
YD > ¥ LT UTF-32-BE 2 F 22, TYa—FRTH7a— FTHHEICAA MERKIT 208D 5
Y TT, UTF-32 IZ ZOMEZEEE L £3: N4 MEIX BICHRRZ Y T4 7 V0 Ed, LarLl, 20
LDONA MEDSRRZ YT 4 7V EERD CPU &> Tan g2 HBA. KR4 MEEZREL 2T Uk
DEE A, UTF-16 H 2 WX UTF-32 NA MO 74 7 2R T 2 HIT, wWbw2 BOM ( T84
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heA—K—<—21) BN ET, T4 Unicode X'F U+FEFF T3, ZDXFIETNTD UTF-16 H 3
W& UTF-32 N4 MIDRENICES TN TEET, TOXFDONAS PRI N N— a >~ (0xFFFE) &,
Unicode 7 F A MZHONTIIRSHBROVAIERFTT, Ldio T, UTF-16 % W& UTF-32 N A Ml
DM DX FH U+FFFE TH S XD IR R 256, 73— FORKIIANA P 2L RTUIRD T8 A, NE
12 % X F U+FEFF X ZERO WIDTH NO-BREAK SPACE ¥ L CHIDHMERi > TWE Lz IBE2FT., HiE

DET 2 BTFBELROF, ZHUd BIZZV ST F ¥y 7TV A0y b e 52370l T5 2L
MTEEF, Unicode 4.0 T, ZERO WIDTH NO-BREAK SPACE ¥ L T U+FEFF OffFIXBEIETEICRD £
L7 (ZO&#ENZ U+2060 (WORD JOINER) IZ Ko THlEfkpANE L), LA L7RA S, Unicode V7 FY =
Tk, BIRE LTS O%E|D U+FEFF 25 Z 2 B TERITNUIRD FEA: BOM 2 LT, =ya—F&
NIZNL FDRAEYVLATY MERETEZFERTHD, —HANAL MIBXFINCTa— RENLRLIEHEAE
37; ZERO WIDTH NO-BREAK SPACE ¥ LT, fiOEEDOXFED IS ICTa— RENZBEHDLFTT,

X512H 5 —D Unicode XFETELYA—RTEZLya—7 4 I7DHH, UTF-8 N TVWET,
UTF-8 X8y hxra—74 ¥ 7T, LA >T UTF-8 [ZiF A MEDREIZSD D £ A, UTF-8 N4
FIID&AL MEZDDS— Fh b T, —olkw—h (LKL v ) XA B— FTF, =—A1E0
Ly b254Ey bD 1 DFNC 0 DLy bD—DHWNW/2b DT, Unicode XLFIERD XSy a—FX
NET (x 3RAfv—F2RDL, #HFEZIN 2L —DD Unicode XF2RDOLET):

& I>aA—Fa1>9J

U-00000000 ... U-0000007F  (OxXXXXXX

U-00000080 ... U-000007FF 110xxxxx 10xxxXXXX

U-00000800 ... U-0000FFFF 1110xxxx 10xxxxxx 10XXXXXX
U-00010000 ... U-0010FFFF 11110xxx 10xxxxxx 10xxxxxX 10XXXXXX

Unicode XFOHER Ry b2 IIBRIEIIHS x DY F T,

UTF-8 Z 8y by a—7 4 Y7 7%OT BOM ZHELHT, 7a— KX FHHO U+FEFF 1 (72
L ZARYIDLFTH -7 LTd) ZERO WIDTH NO-BREAK SPACE ¥ L THibh 3,

SR 6 DM LIS, XFHNDOT Y a—F 4 Y7 EDIT Y aA—T 4 Y I PEONIDOPEETE BT
PET2ZLIIARARET T, €D charmap TY A =74 Y7 EART VR LBAL MIITHTa—-RTE
£3, L2 L UTF-8 TIEZIUIATRETIEH D £ A, EEDONA MIERFI WK S BEEEZR > TV H
5T, UTF-8 T2 a—74 Y/ TH5 I zRiT 2E5HEELZALEE 52D, Microsoft & Notepad
7u2'7 LRI UTF-8 ®Zf (Python Tid "utf-8-sig" EMATVWET) 2ELL ¥ L7z, Unicode X
FDNT 7 ANMCEEZAENSHIZ UTF-8 T a— F L7 BOM (N4 MHITIX Oxef, 0xbb, Oxbf D X5
WWRZET) PEEAENET, ZOLI%NA MAT charmap > a— KX T7 7 A ADBES Z 21
FEAEDHDERY (722 213 is0-8859-1 Tl

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

DEIIHKD) DT, utf-8-sig TV A—T 4 Y IZHBNA ML SIEL LRI N 2R EEDET, D% D

Z ZTIE BOM E A MIZERT 2BOANA MEZRETES LS5 WHFONTVEDTIERL, =va—
F4 7RI ZBIRCRZIHNE LTHEDLRTVWE DT, utf-8-sig codec FTL>a—F 4 V7D
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7 7 A MITRPID 3 XF L LT Oxef, Oxbb, 0xbf ZEHZAAE T, 7a—7 1 Y7 ORRIZT7 7 4 L DIETHIC
Bzt 34 MERAF vy 7L ET, UTF-8 TiZ BOM OfflidRIATE L3, —IICi3ET 3
NETT,

723 B&T>A—F1>7

Python 1IZI13%Z < D codec DHAAATHELE T, Zanld C FFEOBAK. MEMNIF TS 7—71D
A TIREEINTOUET, UTFDOT =TTk codec &, W DhDRIHLNTVWEHI%E, =ya—T«
VIPEONLEERINELE T, HHOVR N, BEOVAPEDBLLADRLICHESI N TVS DI TR
HHFEEA, KXFE/INXF, FRET7VE—2a7DRDIIANL T LERETORD bEMRINLTT;
ZD7=®, FHlZIE 'utf-8' & 'utf_8' codec DIEYHRFIZLTT,

CPython REOFHM: W 20— BRI —T 4 Y 7E. T+ =<V RAZHET 5729DIT codec
DOREEHEZEES 2 2D DT, 20X hRE(LORR 2T 2 Dl CPython ORES N (K
XN F R LRV Bl L TOATT: utf-8, utf8, latin-1, latinl, iso-8859-1, is08859-1, mbcs
(Windows D), ascii, us-ascii, utf-16, utf16, utf-32, utf32 8L X v ¥ 20RbOI7 v X —2a7%H
Wb, oDy a—74 y7OROO0) 2T 5 L ETRBOE N ZIEL b LOLEEA,

N— a Y 3.6 TEH: us-ascii I L THRBELOEESHIERMEINE XS5k F L

ZLDOXFLy PRRILE#EZYR—PLTVWET, ThooX ¥ty M4 oxXF (Bl Z1E. EURO
SIGN ¥R — P ENTVEHNE S H) R, XFDI— FEIADEI D FIFNBRZD FF, FHICHNEETIE
RIENC U N OZMDFEL 5

« ISO 8859 a—Ftv b

e Microsoft Windows I — FR—T, 8859 a— FEXpSEH XN TWB 2, #IHXFEEMD TS
T4 INTFLBERZZHD

o IBM EBCDIC a— FR—

ASCII B#:® IBM PC a2 — FR—=

Codec il L
ascii 646, us-ascii HEE
bigh bigh-tw, csbigh BURFHERE
bighhkscs bigh-hkscs, hkscs R ERE
cp037 IBMO037, IBM039 YEFE
cp273 273, IBM273, csIBM273 KA ViR
N— a ¥ 3.4 TE.
cp424 EBCDIC-CP-HE, IBM424 NT T A58
cp437 437, IBM437 Hi3E
cp500 EBCDIC-CP-BE, i —n v S5k
EBCDIC-CP-CH, IBM500
cp720 VA AYE

RDR=T|2H<
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R 1-RIOR—IH5DHKE

Codec il L

cp737 X ¥k

cp775 IBM775 SV MR RE

cp850 850, IBM850 pia—na vy RS

cp852 852, IBM852 B LI UHI—1 v 8

cp855 855, IBM855 Bulgarian, Byelorussian, Mace-
donian, Russian, Serbian

cp856 N7 T A58

cp857 857, IBM857 =

cp858 858, IBM858 pia—nm v S5k

cp860 860, IBM860 Ao b HLEE

cp861 861, CP-IS, IBM861 T4 RS KEE

cp862 862, IBM862 NT T A

cp863 863, IBM863 hFx

cp864 IBMS864 75U 75

cp865 865, IBM865 TUR—=T, VY z—

cp866 866, IBMS66 0y 7

cp869 869, CP-GR, IBM869 XV xiE

cp874 XA GE

cp875 XU ik

cp932 932, ms932, mskanji, ms-kanji =~ HAGE

cp949 949, ms949, uhc FRIEFE

cp950 950, ms950 Bk rrhERE

cpl1006 Urdu

cpl026 ibm1026 N L EE

cpl125 1125, ibm1125, cp866u, ruscii A
N— a3 ¥ 3.4 CEM.

cpl1140 ibm1140 pia—n v S5k

cp1250 windows-1250 FRBEXUOHRHI -1 v %

cpl251 windows-1251 Bulgarian, Byelorussian, Mace-
donian, Russian, Serbian

cpl252 windows-1252 g —n v RFEk

cpl1253 windows-1253 XU vk

cpl254 windows-1254 W2=5

cpl255 windows-1255 NT T 4G

cpl1256 windows-1256 VAV

cpl257 windows-1257 2V MG RE

cpl1258 windows-1258 N hF LA

euc_jp eucjp, ujis, u-jis HAGE

euc_jis_ 2004 jisx0213, eucjis2004 HAGE

euc_ jisx0213 eucjisx0213 HANGE

IROR—TIHEL
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R 1-RIOR—IH5DHKE

Codec il L
euc_kr euckr, korean, ksc5601, HE[EFE
ks c-5601, ks c-5601-1987,
ksx1001, ks_ x-1001
gb2312 chinese, csisob8gh231280, = R FHIEGE
euc-cn, euccn, eucgb2312-cn,
gbh2312-1980, gb2312-80,
iso-ir-58
gbk 936, cp936, ms9I36 Unified Chinese
gb18030 gb18030-2000 Unified Chinese
hz hzgb, hz-gb, hz-gb-2312 filifk s ERE
is02022_jp csis02022jp, is02022jp, HAFE
iso-2022-jp
i802022_jp_1 is02022jp-1, iso-2022-jp-1 HAGE
502022 jp_ 2 i502022jp-2, is0-2022-jp-2 HAGE, sERE, ATFHERE, i
R, ¥V vaG
502022 _jp_ 2004 | i502022jp-2004, HAGE
is0-2022-jp-2004
is02022_jp_3 i502022jp-3, is0-2022-jp-3 HAGE
is02022_jp_ ext is02022jp-ext, iso-2022-jp-ext HAGE
is02022_ kr csis02022kr, is02022kr, H[EFE
is0-2022-kr
latin_ 1 is0-8859-1, iso8859-1, 8859, PhiIa—w v (Fik
cp819, latin, latinl, L1
iso8859_ 2 is0-8859-2, latin2, L2 PlRtB ORI -1 v %
is08859 3 is0-8859-3, latin3, L3 IRART Vb, WILKR
iso8859 4 is0-8859-4, latind, L4 SOV M RREE
is08859_ 5 is0-8859-5, cyrillic Bulgarian, Byelorussian, Mace-
donian, Russian, Serbian
iso8859 6 is0-8859-6, arabic VAA=YE
is08859_7 is0-8859-7, greek, greeks XU vk
iso8859 8 is0-8859-8, hebrew NT T AR
iso8859 9 is0-8859-9, latinb, L5 \Wi2=53
iso8859_10 is0-8859-10, latin6, L6 AL RKGEE
iso8859_ 11 is0-8859-11, thai X A &5
iso8859_ 13 is0-8859-13, latin7, L7 2L MR ERE
iso8859_ 14 is0-8859-14, lating, L8 7V b B
iso8859 15 is0-8859-15, latin9, L9 fia—n v (5ib
is08859 16 is0-8859-16, latin10, L10 MR I—1 v R
johab cpl361, ms1361 HREEE
koi® r B 7B

IROR—TIHEL
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R 1-RIOR—IH5DHKE

Codec il L
koi8 t 4
N— a ¥ 3.5 TE.
koi8 _u A A
kz1048 kz_ 1048, strk1048_2002, A¥ 7
rk1048 N— a ¥ 3.5 THE.
mac__cyrillic maccyrillic Bulgarian, Byelorussian, Mace-
donian, Russian, Serbian
mac_ greek macgreek ¥V vk
mac_ iceland maciceland TART Y REE
mac_ latin2 maclatin2, maccentraleurope, HRBIUPHEI —8 v

mac_ roman
mac__turkish

pteplbd

shift_ jis
shift_ jis 2004
shift_ jisx0213

utf 32
utf 32 be
utf 32 le
utf 16

utf 16_be
utf 16 _le
utf 7
utf 8
utf 8 sig

mac__centeuro
macroman, macintosh
macturkish
cspteplbd, pt154, cplb4,
cyrillic-asian

csshiftjis, shiftjis, sjis, s_ jis
shiftjis2004, sjis_ 2004, sjis2004
shiftjisx0213, sjisx0213,
s_ jisx0213

U32, utf32

UTF-32BE

UTF-32LE

U16, utfl6

UTF-16BE

UTF-16LE

U7, unicode-1-1-utf-7

U8, UTF, utf8, cp65001

ETHEEE
2THERE

2 THEEE
2THELE
2 THEEE

N—ay 34 TEHE: utf-16* & utf-32* O L>a—xid, ¥vs—ba— R K4 ¥+ (U+D800--U+DFFF)
MLy a—RINZIeEFAILERLSRD E Lz, uth:32% 7a—XiE, ¥usr—bra— KRS ¥ MTHIET
BNA BT a— R LD XL,

N— a v 3.8 TEH: cp65001 is now an alias to utf_8.

7.2.
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7.2.4 Python QI >d—FT1>7J

FTOHOERS N codec DWW L DO Python FFED S DD T, ZH 5D codec £l Python DA TIIHE
bR EF, UM, BEINTVEARND XL FITESNWT, ZhbZ2RIILELE (FF A b
Iya—7 4 7% codec DD MR RFEHBI T, ZDREICH B codec FHEIZ, 7277DTFA L
YaA—=T4vZeWwi kb FEOT OB ETR-PLTVD I IRKERLTLIEE W), IEFN
7% codec IZOWTIE, S NWLBE®RDS LY a—F 4 Y ZOHAZHALTVET,

FEIAbTIYOA—FaY

RD codec TlX, Unicode IZBF BT FA My a—7 4 Y LHEERIC, str 205 bytes NDTY I —F
& bytes-like object 5 str ~NDFT a2 — RERMHEL FT,
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Codec il =173

idna
RFC 3490 o % ¥ T 3,

encodings.idna SR L T <
72\, errors='strict' DA
BYR—FEHRTVET,

mbcs ansi, dbcs Windows O &: #iHE T %
ANSI 2— FR—3 (CP_ACP)
Wito Tz ya—FLET,
oem Windows @ &:  # il & F
Zz OEM 2o — F R —Y
(CP_OEMCP) 12§ » T =
Ya—FLET,

N— a v 3.6 TEM.

palmos PalmOS 35 ox>a—5 4 ¥~
7 T3,

punycode
RFC 3492 O0FEETY, R7—

b 7L codecs &, HrAR—FEh
EH A,

raw__unicode__escape Latin-1 encoding with \uXXXxXx
and \UXXXXXXXX for other code
points.  Existing backslashes
are not escaped in any way. It is
used in the Python pickle pro-
tocol.

undefined ZEL T % B T A T D AT
LTHIANZER LT, =5 —~
YR EAENET,
unicode__escape ASCII Tz vya— R&h
Python ¥ —Xa— KA®D, Uni-
code V7 ZWICHE L7z a—
T4 YITT, 122U, 5IHMFIE
IRAT—7TENEHEA, Latin-1
V—RXaA—F»ro67a—FLZE
3, FEBIZIE, Python &Y —2X
a—FiX7 7 x0 bTlE UTF-8
AT WKHERLTLE
SV,

N— g 3.8 TZH: "unicode_internal” codec is removed.
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N F1)ZH: (Binary Transforms)

LUR® codec 1&., bytes-like object 725 bytes X v B Y ZADNA FYEEERMBL T, bytes.decode()
FZ0EMEY K- LTBLT., str ZHNT 22 TT,

Codec il =k Iya—-4/7
a1-4
base64_codec™’ | base64, WHAEFZ~LF 7 14 > D MIME base64 1225 basebs.
base 64 LET (WRIZEICRKED '"\n' ZEAHFT), encodebytes ()
N—=Ta v 3.4 TEHE: EED bytes-like object / basebs.
Zrrva—Fe7Fa—FHDOANE LTRIFED decodebytes()
7,
bz2_ codec bz2 WA T % bz2 2> THAML £35, b22. compress ()
/ bz2.
decompress ()
hex_ codec hex BHEE T 2L b H7=D 2 7D 16 EBDREIC binascis.
L E T, b2a_hez() /
binascit.
a2b_hez ()
quopri__codec quopri, BWEHE T % MIME quoted printable JEFUCZE quotetabs=True
quoted- L%, ZIHEE L
printable, quopTi.
quoted_ pril encode() /
able quopTrt.
decode ()
uu__codec uu #EE T % uuencode ZFHWTZEHL 3, uu.encode() /
uu.decode ()
(Note: wu is
deprecated.)
zlib__codec zip, zlib BHET % gzip TFHHVWTHEMLE T, zlib.
compress() /
zlab.
decompress ()

N—ar 3.2 TEM: NAFVEBEMEELE Lz, GRIE: 2x KD o7 D3 3.0 THIFRSh TV, )

N=Yay 34 TEHE: N FVEBOTA V7 ZAPEELE Lz, GRIFE: 2x KEH o2 A ) TR, 3.2
TIA Y7 RIEE LR o7, )

*LNA FMEA T T U B ISHAZA T, 'baseb4d_codec' ® str ® ASCII DAEDA VAR Y A% Fa— FRHIZZIFANS K512k
hE L7
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7% X hZE# (Text Transforms)

LIR®D codec &, str 225 str Yy BV ITADTFANEBHEPEM LTI, str.encode () 13T DR Y
R—PFLTELT, bytes ZHIT 37T TT,

Codec ‘EU% ‘,%‘\ﬂik ‘
rot_ 13 ‘ rot13 ‘ WHE T D > —F —M%5 (Caesar-cypher) iR L £73,

N—Ta ¥ 32 TEM: rot_13 7F A MEMMBEIEL £ L, (RE: 2x IT@H o7 DA 3.0 THIFRE L
TWi, )

N—Pa ¥ 34 TEHE: rot13 TAVT7ABEELE L, (RE: 2x @ Ho%T A VTR, 32 TZAY
7 RMEIE L Ish o Tz, )

7.2.5 encodings.idna --- 7TV —2 3 VICHITBERER X1 >% (IDNA)

ZDEY 2—TlE RFC 3490 (7 7V 7 — a YIZBF 2 EHEL K X 4 >4, IDNA: Internationalized
Domain Names in Applications) 3 & U* RFC 3492 (Nameprep: EFXt F X4 >4 (IDN) O79 D string-
prep 707 7 AL) BEELTVET, ZOEY 22—/l punycode TYA—T 4 ¥ I B XU stringprep
D LRI NTOET,

If you need the IDNA 2008 standard from RFC 5891 and RFC 5895, use the third-party idna module.

6D RFC G iz, IE ASCII XFD A2z R XA VA EYR—-1FT 20070 baLzERL T
%79, (www.Alliancefrangaise.nu ® & 572) I ASCII XF%2 BT F X4 »%iE, ASCII t Bk H 3
T>a—74 ¥ (ACE, www.xn--alliancefranaise-npb.nu @ Xk 5 RJER) IcEINET, XAV
%0 ACE JEi3. DNS 7=V, HTTP Host 7 4 =V R Wole, 70 b a L hTHEEOXFEMEZ 4
WIS RETORETHWSORE T, TOZEHIIT 7V r—2a VINTITOALE T AlRER b 2 —H 0 5134
AR £3: 77V —2 a v Unicode RXA Y7Lk 3y b7 —27 184 512 IDNA 2. ACE
FX A ¥ I~V % =PI T 2 F1C Unicode 1. ZRZAUEBMNCERL L R IFHIER D £ A,

Python TiEZ OEH WL DL DHETH R — b LET: idna codec & Unicode & ACE FIDZE#ZIT W,
AN FF) % RFC 3490 D section 3.1 TERIN TV BERY)D XFIZEDSWTINVIZHRL, FINX
NEFRED I ACE B L £3, Wic, ANDOANAL MXFEHI%E . XYY XFTIT 5 fEL. ACE Z
~)L% Unicode ICEHL £3, & 51T, socket EY 22— Unicode R R + 4% ACE (& BHNICE
B, 7TV —>aVIZERAMNE socket BV a— VIZETBRICKRZ FVEAOEBUCHEbDIN S Z e
HHFEXA, TOLET, RRAMAEEBRT AR LTHRD, http.client R fiplib DXIREY 2 —IL
TiZ Unicode = A % ZM LU ET (http.client THF/2, Host 74—V KiZdH3 IDNA FR b &%,
7 4 =V R REREREET 2 HECEBRINGEELET),

(H5ERICEoT) oy F7—7BLICKR M 22ZET BB Unicode NOHEZHIITOOEEA:
SULERAMNGEZ—PIHEHLIZWT PV 75— 3 »Tld. Unicode IZ7a—FLTRB3DENRDH D T3,

encodings.idna Tld E 7z, nameprep FHi X %2 FHEL TWVWE T, nameprep IR A MK L THBZIEH
tZ21To T, EBLF XA YA THRIMFEEXRPILAEWES T2 bz, HloxsFes—mlbL %3,
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nameprep BBIINHER S BEHEMES 2 b TEE I,

encodings.idna.nameprep (label)

label % nameprep L7zcnN—=2 a3 Y ZRLET, BIEOEETIEZ =) XFHZREL TWVWS DT,
AllowUnassigned I3E T,

encodings.idna.ToASCII (label)

RFC 3490 Rt o TI N % ASCIL IZEH L ¥ §, UseSTD3ASCIIRules 3B TH 2 L REL
x93,

encodings.idna.ToUnicode (label)

RFC 3490 fHHEIZHE > TS5~ % Unicode I2ZH L £ 3,

7.2.6 encodings.mbcs --- Windows ANSI J—RKR—2

This module implements the ANSI codepage (CP__ACP).
Availability: Windows.

N—ay 3.2 TEHE: 3.2 LA errors IR SN E L7, =2 a— FIZIIHIT 'replace’ 25, 7
2— RIZiX 'ignore' HMELILE Lz,

=3y 3.3 THE: EEOZI Y FF0FH— b,

7.2.7 encodings.utf_8_sig --- BOM EIf¥E UTF-8

ZDEY 2—UE UTF-8 codec DEFZEE L FF, =ra—7 4 7RI UTF-8 Ty a—FL7&ARN
4 MORE{IC UTF-8 T a—F L7 BOM ZBEML 5, ZHUENEIKELZFHO LY a—-&X T, ZoOHifE
i (4 PR R Y- AOBIOBEABMIC) ERIHTEDNET, Fa—F 1 VMR F— X ORI
UTF-8 Tx>a— FXN7z BOM b, ZhzAxy FLET,
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1

COETHHESND EY 2 — WIHEMCRHE, RABEE S AES] b —FFa— WMili¥ 2 —, JEFEMNO X
5 Ikl & DRFRIG T — 2B L £5,

Python (213 Z DMIZH WL O DI AAL T — XD H D £ 3, FHI, dict . list . set . frozenset .
ZLT tuple DD FF, str 77 Rid Unicode 7—X %25 T M TE, bytes & bytearray 7 7 AZ
NAFVF=REW/S B TEFT,

ZOETIETOEY a — AT EINTVET:

8.1 datetime --- Basic date and time types

Y —23—RK: Lib/datetime.py

datetime €Y 2 —E, HSKRZZRET 272007 A ZRIELTVWET,

HARRZNIN S 2 B R — bt EhTwd—7, FETREND T + —< v M RBRIED 7D OFRNLE
HoMHICERZBEVTWET,

Tip: ERX0— F IR,

BE:
calendar € a—IL Al
MDA v &2 — BB
time €Y a—IL iS5

2”/\0)77“&)( Z%E&o

zoneinfo €Y a—Il
IANA 24 LY =V F—=RZRX=2%2XTERN LR 24 LY =,

dateutil Ny — EiIN
REA LY =V XN K=+ DHEZH— R =T 4 —F 475V,
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Package DateType
Third-party library that introduces distinct static types to e.g. allow static type checkers to

differentiate between naive and aware datetimes.

8.1.1 Aware 77 xZ7 b& Naive #7>x7 k

Date and time objects may be categorized as ”aware” or "naive” depending on whether or not they

include timezone information.

RA LY —REREOERD & 57, 73V X A0 CBGE 728 a] HE 22 RER AT 3 2 A - T
W37z, aware 7Y =7 MO aware 7Y 227 OMENBEREPEETE XS, aware 7 7Y 7
MIEROSKHO R WREEDERKANEZRIFL £ 5, !

A naive object does not contain enough information to unambiguously locate itself relative to other
date/time objects. Whether a naive object represents Coordinated Universal Time (UTC), local time,
or time in some other timezone is purely up to the program, just like it is up to the program whether a
particular number represents metres, miles, or mass. Naive objects are easy to understand and to work

with, at the cost of ignoring some aspects of reality.

aware X 7Y 2 7 VERBEL T BT TV —2a DD, datetime & time X TV = F MIBMD X A
LY —VIHRDEM tzinfo B E T, tzinfo IKIIMRT 7 X tzinfo DY TV FTADA VARV A%
ETEET, ZhHD tzinfo X7V =2 M UTC K2 HDA 7k v bR XA LY — Y DHHT. BRFHD
EE 205 0DHERZRFLTVET,

Only one concrete tzinfo class, the timezone class, is supplied by the datetime module. The timezone
class can represent simple timezones with fixed offsets from UTC, such as UTC itself or North American
EST and EDT timezones. Supporting timezones at deeper levels of detail is up to the application. The
rules for time adjustment across the world are more political than rational, change frequently, and there

is no standard suitable for every application aside from UTC.

8.1.2 EH

datetime EY 2 — L TRUTOERZ RN L TVWET:

datetime.MINYEAR

The smallest year number allowed in a date or datetime object. MINYEAR is 1.

datetime.MAXYEAR

The largest year number allowed in a date or datetime object. MAXYEAR is 9999.

datetime.UTC

Alias for the UTC timezone singleton datetime. timezone.utc.

N— a3 r 3.11 TEH.

1 A MPIRO MR A ST 2 72 S1F. TEAS
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8.1.3 FARIREGR T — 2B

class datetime.date
MK naive MHNT, INETH IS BBIED L TV A& (Gregorian calender) 23H%)T

HBZERELTVET, B year, month, BX W day T,

class datetime.time

AR ZIFZT. FEDOH»HMY L TE Y., BHIEEIZ 24¥60%60 W TH L2 RELTVWET, (7
5 % 5f: leap seconds” DMERIZH D FH A, ) JBIEE hour, minute, second, microsecond, 3 &

K tzinfo TI,

class datetime.datetime
HiS e R 2 A B DR D DTI, B year, month, day, hour, minute, second, microsecond,

BIU tzinfo T,

class datetime.timedelta
datetime AW date 75 AD DDA Y AR Y ABOKMZER < 4 7 o FEE TR T RBEEE

‘/C\\\j—o

class datetime.tzinfo

RA LY —VIERA T 27 POWRREIE S 9 X TF, datetime BXUL time 77 ATHWOH, &
A< A AARERFAMEIEORER (72 ZIE &R A LY — UL HIFEORE) 2Rt L 3,

class datetime.timezone

tzinfo MREK Y 7 2% UTC H0EEA 7Ly e LTHET L7 7 ATT,

N—a ¥ 3.2 TEM.

CNSDMDF 7Y =7 MIZEAARE (immutable) T3,

B 777 ZADBEBRIELLITDO L 512k b 3

object
timedelta
tzinfo
timezone
time
date
datetime
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HBDYHY
date B, datetime BY, time BY, timezone BUTIIHAT 2R H Y £3:
o IMHDMDATY =27 MIZHEAFEE (immutable) T3,
o ZHoDHDATY 227 ME Ny aFge THY, HEFEOF - LTHRIZZLITRDET,

o ZHHDMDATY =7 M pickle Y 2 — L2 RA U THHENL pickle b2 HR—bFLTWET,

AT +H Aware %2 DhH Naive DO DHIMR
date DA 7Y = 7 MEEIT naive T,
time 8D 5V datetime BDA 7Y = 7 P& aware 7 naive DEH LTI,
A datetime object d is aware if both of the following hold:
1. d.tzinfo 2% None TR\
2. d.tzinfo.utcoffset(d) #% None ZiRX R\
Otherwise, d is naive.
A time object t is aware if both of the following hold:
1. t.tzinfo 2% None THRW
2. t.tzinfo.utcoffset (None) 2% None #iRX A\
Otherwise, t is naive.

aware KA 7Y =7 b ¥ naive A 7Y =7 PORXGNX timedelta A 7P =7 MZIEHTIXED £ A,

8.1.4 timedelta A7 x ¥ b+
timedelta F 7 =7 MIRBRE. T72bb DD datetime £721% date DA VARV ADERFRL
%9,

class datetime.timedelta(days=0, seconds=0, microseconds=0, milliseconds=0, minutes=0,

hours=0, weeks=0)

All arguments are optional and default to 0. Arguments may be integers or floats, and may be

positive or negative.

days, seconds, microseconds 72\ BSPFRNCRIF SN E T, 5IEUIL RO X S ic LT ixh ¥ 3
o 1 IUMII 1000 v 4 7 uficEEhET,
o 1731& 60 MicEHEINET,
o 1 EfEIE 3600 & ixNE T,

o 1EMIX 7 HICEHZNE T,
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X 51T, EI—EIZREIN S & 51T days, seconds, microseconds 23 LI FD & S ICIEHbINEF
e 0 <= microseconds < 1000000
e 0 <= seconds < 3600%24 (—HHOME)
e —999999999 <= days <= 999999999

ROBNE. days, seconds, microseconds WA THEEDSIEDE S 7 4”7 I, K3 D2DE
HIER LN 2 008iHE LTVWET:

>>> from datetime import timedelta
>>> delta = timedelta(
days=50,
seconds=27,
microseconds=10,
milliseconds=29000,
minutes=5,
hours=8,
500 weeks=2
-
>>> # Only days, seconds, and microseconds Temain
>>> delta
datetime.timedelta(days=64, seconds=29156, microseconds=10)

FIEDONFNRFINGETH D, MDD~ A Z afhIFET 3548, /Mo~ 4 7 afiiLTos]
B o—ERY B, FRoOMERLEERO~ 4 Z7aiciid snE T, FEVNUEOF D
WA, HOZH Y FRELOBRIZEE R (Kb 2EHRIZV) dorkh £7,

HOEZ ESL LR, f6E S N8 OIMANC IR - 723858121, OverflowError DSiEHENE T,

ADMEZIERLT 2 &, ROFIRELT 2 X 5% EICZD £5, flZ:

>>> from datetime import timedelta

>>> d = timedelta(microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

Uiz 7 2R R L5

timedelta.min

B/NOEEERT timedelta & 7Y =7 b T. timedelta(-999999999) T,

timedelta.max
HKAKDME%EZRT timedelta * 7 ¥ = 7 + T, timedelta(days=999999999, hours=23,
minutes=59, seconds=59, microseconds=999999) T,

timedelta.resolution
timedelta A7 27 P HBFELL o WER/PNOEZET, timedelta(microseconds=1) T,

Note that, because of normalization, timedelta.max > -timedelta.min. -timedelta.max is not rep-

resentable as a timedelta object

8.1. datetime --- Basic date and time types 259




The Python Library Reference, V) —X 3.11.14

A VARV ADEN (FAHLOA):

Attribute Value

days

Between -999999999 and 999999999 inclusive

seconds Between 0 and 86399 inclusive

microseconds Between 0 and 999999 inclusive

PR—-—PFINTWBEHAEEZLMIRLET:

EE R
tl = t2 + t3 Sum of 2 and t3. Afterwards ¢1-t2 == t3 and t1-t3 == t2 are true. (1)
tl = t2 - t3 Difference of t2 and t3. Afterwards t1 == t2 - t3 and t2 == tI + t3 are
true. (1)(6)
tl = t2 * i F 7= 1F Delta multiplied by an integer. Afterwards t1 // i == ¢2 is true, provided i
tl =1 % t2 1= 0.
In general, t1 * i == t1* (i-1) + tI is true. (1)
tl=t2 *x £ £33 FEECEFEHIMMAORE, MRIELEZEBE~NOALDZAMAL THRBIAL
tl = f * t2 timedelta.resolution DEFHUTALD LN KT
f=1t2/1t3 Division (3) of overall duration ¢2 by interval unit ¢3. Returns a float object.
tl =1t2 / £ 43 FEEZEFHNMNEERBETRLED D, MRBEIEBERAOADZFHAL T
tl=1t2/ 1 & HILW timedelta.resolution DRFEUTHILD S E T,
tl =1t2 // i $71& floor BEHHESN. RDIF (B LHIUI) ETHET, BEDHE, BEDIERE
tl = t2 // t3 nNET, (3)
tl = t2 % t3 FRDS timedelta A 7Y =227 b LTEHEINET, (3)

q, r = divmod(t1,
t2)

Computes the quotient and the remainder: g = t1 // t2 (3) andr = t1 %

t2. q is an integer and r is a timedelta object.

+t1 FRICEZFD timedelta 7Yz FZ2IRLE T, (2)

-t1 equivalent to timedelta(-tI.days, -t1.seconds, -t1.microseconds), and to ¢t1*
1 (1))

abs (t) equivalent to +¢ when t.days >= 0, and to -t when t.days < 0. (2)

str(t) [D dayls], ][H]H:MM:SS[.UUUUUU] &WHEROXFFNERLET, t DA
DIEDHZEE D ZADEE 2D 23, (5)

repr (t) timedelta 7 7Y =7 DX FHNRIZIRL £F, £DOXFHNE. EHDEME
Hzfoa> A7 7 XPCHL DI — FIZR>TVET,

TR

(1) ZOBEIXERTTA, F—~70—F 205 LATEA,

(2) COWBRERTHD, F—n"70—LEEEA,

(3) Division by 0 raises ZeroDivisionError.

4 timede] . cntab] . bi
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(5) timedelta 7Y =2 b DX FHIERBINMRINCHEL L LB ICERLENET, ZOLDED

timedelta 34 LA LERICR D £33, Hl22:

>>> timedelta(hours=-5)
datetime.timedelta(days=-1, seconds=68400)
>>> print(_)

-1 day, 19:00:00

(6) t3 A% timedelta.max D& FZFRIFIE. R t2 - t3 1FHE W, X t2 + (-t3) LAFHETT, t3 »
timedelta.max D¥a. HIEORIEROEIHE T2, BEZA—N—Tn—-2EILET,

RN LU BEICHNZ timedelta 7P 22 MiE date BX U datetime 72 =7 b & OBITIRE%.

HE-FLTOET (FEBELTIEZV),

N—=Tay 3.2 TERE: timedelta 77T =27 bDPID timedelta 7TV MZLkb, UDBTHRELE
DA, BXUFIRBEREY divmod() BB YR— b ENDB XDk DFE L, timedelta A7V =7 b ¥
float A7 =27 VOEDORELHIESIR—-PEINEXITRD FE L

timedelta * 7Y = 7 MIEHMiM: L BEF O LLBZ VR — b L F I,

T—EEa YT X AT timedelta 7Y =27 MiX timedelta(0) WWHE LK BWGEELDZFD L EIC

ROELZD XTI,
AYVARYARXY v R

timedelta.total_seconds()

ZOHBICEEND b =X NVDOPEEZIE L %3, td / timedelta(seconds=1) LT3, B
Wi oA TlE. ERICBRET 2 (21X td / timedelta(microseconds=1)) HMHEbNE T,

IEFICROVHM (2L DT Z v b7 4 —LATIX 270 FLULE) 12OV TIE,
HEEZRS ZeAHE I LICHERLTLEI W,

N—a v 3.2 Tl

{FEAM: timedelta

EREDEMDBITS:

DXV vy Rligd=4 Z7aPo

>>> # Components of another_year add up to exactly 365 days

>>> from datetime import timedelta
>>> year = timedelta(days=365)

>>> another_year = timedelta(weeks=40, days=84, hours=23,

minutes=50, seconds=600)

>>> year == another_year
True
>>> year.total_seconds()

31536000.0

timedelta OFIEOH|ITI:
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>>> from datetime import timedelta
>>> year = timedelta(days=365)

>>> ten_years = 10 * year

>>> ten_years
datetime.timedelta(days=3650)

>>> ten_years.days // 365

10

>>> nine_years = ten_years - year
>>> nine_years
datetime.timedelta(days=3285)

>>> three_years = nine_years // 3
>>> three_years, three_years.days // 365
(datetime.timedelta(days=1095), 3)

8.1.5 date A7V bk

date A 7Y 7 M, WAFNICEARICINEXINZBHEDO /L o) A e s h B HNM (FFA
H) ##LET.

11 H1HEHES 1. 141 H 2 HIHES 2 2Mdh, iy T,

class datetime.date(year, month, day)

ETO5IEDHBETT, 5T, ROFIAIINE > TWRIFIUERD $EA:
« MINYEAR <= year <= MAXYEAR
e 1 <= month <= 12
o 1 <= day <= BESNIBLEICHITZEH
#HFHZ B 5 BE 52156, ValueError A ENE T,
DAY A7 X BIOETDIZFARXY v REMUTIORLET:
classmethod date.today()
RO — AV BN ZEL %5,
date.fromtimestamp(time.time()) ¥ T3,

classmethod date.fromtimestamp (timestamp)

time.time() TIRENSB X 57 POSIX & A LAXR Y A ZHInT 20 —h L BNERL £3,

timestamp 2377 v F 7 — 24D C B localtime () 23U R— b T2 EDHFHD SHANT W5
A. OverflowError ZiXH T 2hb LA EH A, F72 localtime() PR LAVKRIL 723581213
0SError kT 20d LA T A Z OHFIIEF I 1970 F 5 2038 EFTIKHREINATVET,

2 ZoEERE. 2TOHEIRBII2EANL VX —TH%, Dershowitz ¥ Reingold DEE Calendrical Calculations 128
25327 L 3 A g ("proleptic Gregorian”) DERIC—H L FT, LRIV IV FBEOFHE ZOMZ  DFEEY S LOZEHH
ZAT) RAZDONWTE, ZOHEFBER BTN
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RA DARY TORFLICD 3250 %G 5IE POSIX B AT LTI, 525 5ME fromtimestamp ()
TR ET,

N—Y a v 3.3 TEH: timestamp 577 v + 7 4+ —2D C B localtime() DY K— MT 51fH
DHEPAD AN T WA, ValueError TIZ72 < OverflowError ZXM T2 K51k D E L7
localtime () DM LK T ValueError TlX7 < 0SError Z#EH T2 X512 D L7,

classmethod date.fromordinal Cordinal)

FFEZLITV AL FBISET 2B ZELE S, 141 H 1 HPFRL L2 £9,

ValueError is raised unless 1 <= ordinal <= date.max.toordinal(). For any date d, date.

fromordinal(d.toordinal()) ==

classmethod date.fromisoformat (date string)

RN ZRRL . X7 ISO 8601 7 + —~< v M THX &7z date_string I2X)IGT % date %R
L%

1. BEOERWHMIZBEY R— F R TVEEA (YYYY-MM, YYYY),
2. IR E N HNRBIBES K — P STV EEA (YYYYYY-MM-DD),
3. PR B HIBEY K— F STV EEA (YYYY-000),

il

>>> from datetime import date

>>> date.fromisoformat('2019-12-04")
datetime.date (2019, 12, 4)

>>> date.fromisoformat('20191204")
datetime.date (2019, 12, 4)

>>> date.fromisoformat('2021-W01-1")
datetime.date (2021, 1, 4)

N—a ¥ 3.7 TENM.

N—Yar 311 TEE: UENEZIDXY v FiX YYYY-MM-DD 7+ —~% v bDAZHFR— P LTWE
L7

classmethod date.fromisocalendar (year, week, day)

FEHHTEEXN ISO BOHMIIHIET 2 date ZIRLE T, ZDBEEUX date. isocalendar()
BB oW T T,

N— a v 3.8 TEM.
Drier s 2etenL£73:

date.min

FEHTE 3B/ EHEVHNMNT. date(MINYEAR, 1, 1) T,

date.max

KHRTE3HRHHILWVWHNAT. date (MAXYEAR, 12, 31) T,
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date.resolution

FLLABRVWHNATZY =7 MEOE/NDZET, timedelta(days=1) T3,
4 YRR ZDENE (FAHLDOA):

date.year

TiRME %2 &3 MINYEAR 7% MAXYEAR £ TOETT,

date.month

ez 2t 1 25 12 $TOMETT,

date.day
1265260 7HEFICB T2 HEAETOETT,

PHE— P ENTWBHEZUNIORLET:

] HR

date2 = datel + timedelta date2 will be timedelta.days days after datel.
(1)

date2 = datel - timedelta Computes date2 such that date2 + timedelta
== datel. (2)

timedelta = datel - date2 (3)

Sl L, (4)

datel == date2

datel != date2

IR D LEER, (5)

datel < date2
datel > date2
datel <= date2

datel >= date2

HER:

(1) date2 3. timedelta.days > 0 DHFEFIIHELTTANC, timedelta.days < 0 DHFEIIRE D TANIHE
L E9, HERKIE date2 - datel == timedelta.days A3 L ¥ 7§, timedelta.seconds B
X ¥ timedelta.microseconds I XN E T, date2.year »% MINYEAR IZ72 > TL E o7z b,
MAXYEAR X D KE L BRoTLEDIHEITIX OverflowError DB ENE T,

(2) timedelta.seconds ¢ timedelta.microseconds IR XN E T,

(3) This is exact, and cannot overflow. timedelta.seconds and timedelta.microseconds are 0, and date2

+ timedelta == datel after.
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(4) ICLH%ZXRT date 7Y 227 MEFELWVWTT,

(5) datel is considered less than date2 when datel precedes date2 in time. In other words, datel <

date?2 if and only if datel.toordinal() < date2.toordinal().

T—NVEHBEAYTFAITIE BTD time A7V 227 VIELARINET,

AVARYARXY v R

date

date

date

date

date.

date.

.replace (year=self.year, month=self.month, day=self.day)

Return a date with the same value, except for those parameters given new values by whichever

keyword arguments are specified.

VN> S7i=57 0 N /MG

>>> from datetime import date
>>> d = date(2002, 12, 31)
>>> d.replace(day=26)
datetime.date (2002, 12, 26)

.timetuple()

time.localtime() PIRT L D7 time.struct_time R L ET,
Ri#23 0 T, DST 75 2% -1 T,

d.timetuple ) FXOR ¥ EliT3:

[time.struct_time((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1))

where yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 is the day number

within the current year starting with 1 for January 1st.

.toordinal ()

Return the proleptic Gregorian ordinal of the date, where January 1 of year 1 has ordinal 1. For

any date object d, date.fromordinal(d.toordinal()) ==

.weekday ()

HiEHZ 0, HEHZ 6 x LT, BHZREUTEL XY, FIZIX. date(2002, 12, 4).weekday()
=2 ThHhH., KIBHEZRLE T, isoweekday() DB LTLIZE W,

isoweekday ()

HWEH%Z 1, HEHZ 7 £ LT, BEHZRBETEL £7, flZIX. date(2002, 12, 4).isoweekday()
== 3 ThHhH. KIBHEZRLFE T, weekday (), isocalendar() dBML T X\,
isocalendar ()

year, week, weekday @ 3 D TREME N7z named tuple ZIRL 5,

ISO Bl 7L 2 ABOZLL LTAL AVWSATWET,

_*3 @Eh7-3BHE R, H. van Gent @ guide to the mathematics of the ISO 8601 calendar ZZMR 1L TLF X\
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1SO 435227238 52 %713 53 H D, B 1% > THRISKD D 27, 1SO £ T0H
BIEICB Y A RAOMEIZ, TOEOARAEZSTRIO (FLIVABTO) B ET, oBER
EHEE 1 LIHIN. ZOARHTO ISO k7 LI ) ABICBI 2HELHE LR $T,

BIZIE, 2004 FEIIAREHD S 2720, ISO FORAIDIEIX 2003 4 12 A 29 H. ABEH 5%
D, 2004 4 1 A 4 H, HEHIZKDD X3

>>> from datetime import date

>>> date(2003, 12, 29).isocalendar()
datetime.IsoCalendarDate(year=2004, week=1, weekday=1)
>>> date(2004, 1, 4).isocalendar()
datetime.IsoCalendarDate(year=2004, week=1, weekday=7)

N—=Ta Yy 3.9 TEH: FR® XTIV S named tuple NEBRINE LTz,

date.isoformat ()

HfJ% ISO 8601 ER D YYYY-MM-DD TE LAXFH 2K L ET:

>>> from datetime import date
>>> date(2002, 12, 4).isoformat()
'2002-12-04"

date.__str__Q)

For a date d, str(d) is equivalent to d.isoformat ().

date.ctime ()

A 2RI A 2R L £9:

>>> from datetime import date
>>> date(2002, 12, 4).ctime()
'Wed Dec 4 00:00:00 2002'

d.ctime () 1ZRDOK L FEHTI:

[time .ctime(time.mktime(d.timetuple())) J

DM /2 5 DIE. (time. ctime () WP S, date. ctime () TIPS ALRWV) 24 T 4
70 C B ctime O 2% C FHECHERL TWB T 5y 74— L ETTY,

date.strftime (format)

R EACFHITHIfl e, HNZRBET 2 XFHZ2IR L £5, K, 7, BeRyERa—F
3ME 017D %5, strftime() & strptime() DIRDEWV BEK date.isoformat () BB TR
LN

date.__format__(format)

date.strftime() LEMTY, TAUTED, 7+ =<y NEAXFHN 7 IV OHR str. format ()
ZHEoTVD L FIC date A7 =227 POERLFINCIEETE LT, strftime() & strptime() DI
BV BXU date.isoformat () B LTLIZZ W,
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{ERAH: date

ARV PETOHBEZRZ 202 R L %7

>>> import time
>>> from datetime import date
>>> today = date.today()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp(time.time())
True

>>> my_birthday = date(today.year, 6, 24)
>>> if my_birthday < today:
my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday
datetime.date (2008, 6, 24)
>>> time_to_birthday = abs(my_birthday - today)
>>> time_to_birthday.days
202

X575 date ={FE S H:

>>> from datetime import date

>>> d = date.fromordinal(730920) # 730920th day after 1. 1. 0001
>>> d

datetime.date (2002, 3, 11)

>>> # Methods related to formatting string output
>>> d.isoformat ()

'2002-03-11"

>>> d.strftime (" /d/%m/%y")

'11/03/02'

>>> d.strftime("%A 7d. %B %Y")

'Monday 11. March 2002'

>>> d.ctime()

'Mon Mar 11 00:00:00 2002'

>>> 'The {1} is {0:7/d}, the {2} is {0:%B}.'.format(d, "day", "month")
'The day is 11, the month is March.'

>>> # Methods for to extracting 'components' under different calendars
>>> t = d.timetuple()
>>> for i in t:

print (i)
2002 # year
3 # month
11 # day
0 # weekday (0 = Monday)
70 # 70th day in the year

(RDOR=T12Hi L)
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(RIDR=I D5 DR E)
>>> ic = d.isocalendar()

>>> for i in ic:

print(i)
2002 # IS0 year
11 # ISO week number
1 # IS0 day number ( 1 = Monday )

>>> # A date object is immutable; all operations produce a new object
>>> d.replace(year=2005)
datetime.date (2005, 3, 11)

8.1.6 datetime A 7TV
datetime A 77 27 ME date A7 27+ B time A7V 27 bOETOBFBHRPA> TWVWBH—DF
7\\:\/‘\17 ]\VC“TO

date A7 =7 b 2EIFRIC, datetime ZIRED L IV ABNEHAFICEEZINTWEHDEREL £,
720 time A7 Y 27 b EREFRIC. datetime 13 HDIEEEIZ 3600724 B TH 2 L IREL 5

DINcavA o272 %RLET:

class datetime.datetime(year, month, day, hour=0, minute=0, second=0, microsecond=0,
tzinfo=None, *, fold=0)

year, month, day 5IEIINETT, tzinfo l¥ None £721X tzinfo ¥ 77 7 ADA YRRV RATY, #
D OFIEIIROHFHFOEEE TR IFAUIR D - A:

o MINYEAR <= year <= MAXYEAR,

¢ 1 <= month <= 12,

o 1 <= day <= BESNI-BLEFICEITZHEHE,

e 0 <= hour < 24,

¢ 0 <= minute < 60,

e 0 <= second < 60,

¢ 0 <= microsecond < 1000000,

e fold in [0, 1].
#HPHZ @R 5% 5 A58, ValueError WX ENE T,
N—=Ta v 3.6 TEH: fold X7 X—XIBMENZE LT,

fioa>r A b7 2 BEIORTDIZFARAY v FEUTITRLES

classmethod datetime.today()

Return the current local datetime, with tzinfo None.
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REFEMTY:

[datetime .fromtimestamp(time.time())

now(), fromtimestamp () HBZRML T LI\,
DXy FOHEREX now() LEMTIH, tz 518EH D FH A,

classmethod datetime.now({z=None)
HEOu—hVEHREZRL ET,

F 72 a D5 tz S None THEDIBEINTOVRWEA, ZDXAY v RNiX today() AT

. AJRER BIX time. time() XA LARY TRBUTHZ LN TE S, L DEWFEE CRZIZ 21

LET (BlZE. 779 274 —202 C B gettimeofday() ¥ R— b T 2EHICIIARER Z &3
HHET),

tz % None TRWIFA. t2 X tzinfo DY T 7 FADA Y AR Y ATRFNILS T, BEOHNE
FURFENE tz DRA LY — VBRI NE T,

today () BEY utcnow() £ h b ZOBKEMS AOBHFELVTT,

classmethod datetime.utcnow()
tzinfo 7% None THBEED UTC OHMNEBE X CRAIERL £3,
DAY v FliE now() L TWE T, naive 72 datetime A 7P =7 b2 LTHAED UTC HfHB

XU ZR L £3, aware 2IRED UTC datetime 1% datetime.now(timezone.utc) ZIEUNH S
e THUSTEE 3, now() HSWLTL W,

g

£: naive 72 datetime A 7Yz 7 MIZ L D datetime XV v R THR—HLRKRRE L LTHK
b B 7=, aware 72 datetime Z{# > T UTC ODIFAERTOIFELWVWTT, ZD7=H, UTC
TOREDORANEZRT I 7Y 227 b DIEKTIX datetime.now(timezone.utc) ZM-ONH 357
PHERXNE T,

classmethod datetime.fromtimestamp (timestamp, tz=None)

time.time () IR FT X575, POSIX 24 L AZX Y AT 20 —h VAN e BAZR LU E 3, 4
T a D5 tz B None TH B, FHEINTORWES, R4 LAXY T ETT79 V7 4+—2D
0 — A HMNE X URZNCERLE N, REND datetime 7Y =2 blid naive b DI D 3,

tz 2% None THRWEHA, tz 1 tzinfo DV T 77 ADA VARV ATRHRINERS T, RALAXY
TE tz DEA LY —VITEEINET,

RADARYTHT 79 b7 4 —20D C B localtime() X gmtime() THHR—brXhTWV3

FHZEZ 725 E. fromtimestamp () & OverflowError ZEH T2 b b F3, Z OHFIX
&< 1970 A 5 2038 FICHIRS N TWET, F7 localtime() % gmtime() HIRM L 7=FEIZ
0SError ZIAHM L £, 22 5M0X A LRX Y TOMRICEENTWSIE POSIX & 27 AT,
fromtimestamp () X5 2 H5WEEHLE T, ZD72D, WORRKLZZODXRA LRAX Y THER—D
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datetime 7Y =7 beRBZEMPEIDIEET, utcfromtimestamp() XD H, TDAY v FD
DM ELWTT,

N—a ¥ 3.3 TAHE: timestamp 277 v F 7+ — 4D C BI# localtime() % L <% gmtime ()
DV R— b T REDOHFAD HANTWIIGE. ValueError TIX72{ OverflowError Z#EHIT 2 X 5
2D FE L7, localtime () B L < gmtime() DU LKRET ValueError TIE72 < 0SError
EEHT LI ELL,

N—=Ta Yy 3.6 TEHE: fromtimestamp() 1 fold Z 1 ITLTA VARV RAZRLET,

classmethod datetime.utcfromtimestamp (timestamp)

POSIX &4 LAZ Y AT %, tzinfo A3 None D UTC TD datetime XIBLEF, (BXNh 3
7Y =7 M naive TF, )

RALARYTINT Ty + 74 —2LZBTF % C B localtime() THHR— b SN TV L HPHZER
TWAHEITIE OverflowError %Z. gmtime () MRL7HEITIE 0SError ZIXH L %3, Thid
72T 1970 05 2038 FICHIRE M TVE T,

aware 72 datetime 7Y x 2 MR B2 fromtimestamp () BWEATL 7ZE W

[datet ime.fromtimestamp(timestamp, timezone.utc)

POSIX Bt 7S v + 74— ATIE. ZAUILLTFTORFE L EH T3

[datetime(1970, 1, 1, tzinfo=timezone.utc) + timedelta(seconds=timestamp)

HEERE, RIWITEDOLEP (MINVEAR & MAXVEAR 284 %F) 4 R—-FLE T,

E&:  naive 72 datetime A 7Y 27 MIZ K D datetime XV v R Tu —h LR &
LTHbN 3, aware & datetime 2> T UTC ORRNERITOPIFELWTT, *
D7D, UTC TODIFEDXA LAXY TERT AT Y =7 F OFERTIE datetime.
fromtimestamp(timestamp, tz=timezone.utc) ZM-UHTHEIHRINE T,

N—a v 3.3 TAHE: timestamp A7 7 v 7+ —240D C B gntime () O R — T 2HEHDHIPH
P OANTWIIGE, ValueError TIX{ OverflowError Bk $ 2 X512 D £ L7z, gntime ()
DT LKT ValueError TIiZ7 < 0SError ZiAH S 2 X512k b L7,

classmethod datetime.fromordinal (ordinal)

1E 1A 1HZFR#1 32887000 ABFECHINT 2 datetime A7V =27 M EIRLET,
1 <= ordinal <= datetime.max.toordinal() TRIFHIX ValueError DEHEINF T, BRI
247V FORE., 7. B, BXESA 78I TRT 0 T, tzinfo i None ¥ o> TWET,

classmethod datetime.combine (date, time, tzinfo=self.tzinfo)

Return a new datetime object whose date components are equal to the given date object’s, and

whose time components are equal to the given time object’s. If the tzinfo argument is provided,
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its value is used to set the tzinfo attribute of the result, otherwise the tzinfo attribute of the

time argument is used.

For any datetime object d, d == datetime.combine(d.date(), d.time(), d.tzinfo). If date

is a datetime object, its time components and tzinfo attributes are ignored.

N—ar 3.6 TEHE: tzinfo 5IEDBEBMENE L,

classmethod datetime.fromisoformat (date string)

DRI ZERL . Bz 1SO 8601 7 4 —~ v M TH X bhiz date_string X5 F % datetime
ZIRLET :

—_

INBORD B XA L= F T Y b,

2. TR =& =20 1 XFD21=a— FITEEHAH D,

3. B EIR—- P TVEE A

4. FEEOBEOHMIBAEY K- F XN TOEEA (YYYY-MM, YYYY),

5. JRRE N AN RBUIBET K — F STV EEA (2YYYYYY-MM-DD),
6. FFEOHMMIBEY K- I TwEEA (YYYY-000),

fal:

>>> from datetime import datetime

>>> datetime.fromisoformat('2011-11-04")

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat('20111104"')

datetime.datetime (2011, 11, 4, 0, 0)

>>> datetime.fromisoformat('2011-11-04T00:05:23")
datetime.datetime(2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat ('2011-11-04T00:05:23Z"')
datetime.datetime (2011, 11, 4, 0, 5, 23, tzinfo=datetime.timezone.utc)
>>> datetime.fromisoformat ('20111104T000523")

datetime.datetime (2011, 11, 4, 0, 5, 23)

>>> datetime.fromisoformat('2011-W01-2T00:05:23.283")
datetime.datetime (2011, 1, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat('2011-11-04 00:05:23.283")
datetime.datetime (2011, 11, 4, 0, 5, 23, 283000)

>>> datetime.fromisoformat('2011-11-04 00:05:23.283+00:00"')
datetime.datetime (2011, 11, 4, 0, 5, 23, 283000, tzinfo=datetime.timezone.utc)
>>> datetime.fromisoformat('2011-11-04T00:05:23+04:00")
datetime.datetime(2011, 11, 4, 0, 5, 23,

tzinfo=datetime.timezone(datetime.timedelta(seconds=14400)))

N—a v 3.7 TEM.

N—3 a ¥ 3.11 TEHE: Previously, this method only supported formats that could be emitted by

date.isoformat () or datetime.isoformat().
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classmethod datetime.fromisocalendar (year, week, day)

FEHHTEEEN ISO BoOHMMIHINT 2 datetime ZIRL £3, datetime D HATHWERT X,

EHED T 7 L METHD ONE T, ZOBEIIL datetime. isocalendar() DTS,
N— 3 v 3.8 TEM.

classmethod datetime.strptime(date_string, format)

date__string MG L7 datetime iR L E T, format 12 L7205 TSR ENE T,

format 3= A4 7k 4 LY —VIEREZERVEEIE. DR EMETS:

[datetime (*(time.strptime(date_string, format) [0:6]))

date_string & format 2% time.strptime() THNXBMTELRVWEHER., ZOBEEDEL & 7L
ZIRLTIRWEEICE ValueError XM L E T, strftime() & strptime() DIRDEW B XK

datetime. fromisoformat () HHBMML T ZE W,
IV N i R N S S

datetime.min

RET=Z3HRHH datetime T. datetime (MINYEAR, 1, 1, tzinfo=None) T3,

datetime.max

RUETEX2HRDBH LYV datetime T, datetime(MAXYEAR, 12, 31, 23, 59, 59, 999999,

tzinfo=None) T3,

datetime.resolution

FEL LR\ datetime 7Y 27 MEOER/DNDZET, timedelta(microseconds=1) T3,
A YRR ZDENE (FAHLOA):

datetime.year

TiRAE %2 &3 MINYEAR 7% MAXYEAR £ TO{ETT,

datetime.month

ez 2t 1 25 12 $TOETT,

datetime.day

1265260 AFEICBIT2HBETOETT,

datetime.hour

in range (24) %7z L £73

datetime.minute

in range (60) %iiii/z L £ 3,

datetime.second

in range (60) %7z L ¥ 9,
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datetime.microsecond

in range (1000000) %iii/z L £3,

datetime.tzinfo
datetime AV A N T 7RI tzinfo Bl LTHZONIA TV =7 Mk, [MbEINLIro7
AT None 1272 D %9,

datetime.fold

In [0, 1]. Used to disambiguate wall times during a repeated interval. (A repeated interval
occurs when clocks are rolled back at the end of daylight saving time or when the UTC offset for
the current zone is decreased for political reasons.) The value 0 (1) represents the earlier (later)

of the two moments with the same wall time representation.
N—Y a v 3.6 TEM.

PHE— P ENTWRHEZUNIORLET:

EE R
datetime2 = datetimel + timedelta (1)
datetime2 = datetimel - timedelta (2)
timedelta = datetimel - datetime2 (3)

FME DL, (4)

datetimel == datetime2

datetimel != datetime2

IEF O . (5)

datetimel < datetime?2

datetimel > datetime?2

datetimel <= datetime2

datetimel >= datetime2

(1) datetime2 is a duration of timedelta removed from datetimel, moving forward in time if
timedelta.days > 0, or backward if timedelta.days < 0. The result has the same tzinfo

attribute as the input datetime, and datetime2 - datetimel == timedelta after. OverflowError

is raised if datetime2.year would be smaller than MINYEAR or larger than MAXYEAR. Note that no

time zone adjustments are done even if the input is an aware object.

(2) Computes the datetime2 such that datetime2 + timedelta == datetimel. As for addition, the
result has the same tzinfo attribute as the input datetime, and no time zone adjustments are

done even if the input is aware.

(3) datetime 75 datetime DFFIIM T DBIHEF2S naive TH D7, MifjE b aware TH2HEIC
DHERSINTVE T, F/2 aware TS 5 /2 naive DIFE, TypeError DX SN F T,
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If both are naive, or both are aware and have the same tzinfo attribute, the tzinfo attributes
are ignored, and the result is a timedelta object ¢t such that datetime2 + t == datetimel. No

time zone adjustments are done in this case.

If both are aware and have different tzinfo attributes, a-b acts as if a and b were first converted
to naive UTC datetimes. The result is (a.replace(tzinfo=None) - a.utcoffset()) - (b.

replace(tzinfo=None) - b.utcoffset()) except that the implementation never overflows.
datetime A 7327 MIXA LY = 2EEBLTRUHNERLZR TGS, FLWVWTT,

Naive and aware datetime objects are never equal. datetime objects are never equal to date

objects that are not also datetime instances, even if they represent the same date.

If both comparands are aware, and have the same tzinfo attribute, the tzinfo and fold attributes
are ignored and the base datetimes are compared. If both comparands are aware and have different
tzinfo attributes, the comparison acts as comparands were first converted to UTC datetimes
except that the implementation never overflows. datetime instances in a repeated interval are

never equal to datetime instances in other time zone.

RA L= BZEERL T, datetimel DR L LT datetime2 & D dRIERITIHEIC. datetimel 13
datetime2 & D H/PNEXWVWE BRINET,

Order comparison between naive and aware datetime objects, as well as a datetime object and

a date object that is not also a datetime instance, raises TypeError.

If both comparands are aware, and have the same tzinfo attribute, the tzinfo and fold attributes
are ignored and the base datetimes are compared. If both comparands are aware and have different
tzinfo attributes, the comparison acts as comparands were first converted to UTC datetimes

except that the implementation never overflows.

N— g 3.3 TELHE: aware % datetime £ Y AX VA ¥ naive 7% datetime 4 ¥ ARV ADZEMLLET
& TypeError IZEHENERA,

AVARVARXY v R:

datetime.date()

FICHE. H. HD date #7927 b ERLET,

datetime.time()

[@ C hour, minute, second. microsecond XU fold ZHiD time A 7P =7 F&2IBELET, tzinfo
| None T, timetz() BBMML T IV,

N—=ar 3.6 TEHE: fH fold lZREND time A 7Y =7 MZav¥—3hxTd,

datetime.timetz ()

[ hour. minute, second. microsecond. fold B X\ tzinfo BIHEZHFD time 7P =7 M &KL
9, time() XAV v FHBWLTLEI W,

NP3y 3.6 TEE: ff fold BEENS time 7Yz 2 Mca¥—Shg T,
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datetime.replace (year=self.year, month=self.month, day=self.day, hour=self.hour,
minute=self.minute, second=self.second, microsecond=self.microsecond,
tzinfo=self.tzinfo, *, fold=0)
Return a datetime with the same attributes, except for those attributes given new values by
whichever keyword arguments are specified. Note that tzinfo=None can be specified to create a

naive datetime from an aware datetime with no conversion of date and time data.
N—=Ta Y 3.6 TEH: fold 7 X —ZPBMENFE LT,

datetime.astimezone ({z=None)

tz ZH7C tzinfo JBME & UTHID datetime #7327 b E2IRLET, HNBIURLT—4%
BLUT, BDED self AL UTC FRZRD., (2 1B 20 —h LV REZEZERT L5 ICLET,

%ﬂ
k=t

If provided, tz must be an instance of a tzinfo subclass, and its utcoffset () and dst () methods

must not return None. If self is naive, it is presumed to represent time in the system timezone.

If called without arguments (or with tz=None) the system local timezone is assumed for the target
timezone. The .tzinfo attribute of the converted datetime instance will be set to an instance of

timezone with the zone name and offset obtained from the OS.

If self.tzinfo is tz, self.astimezone(tz) is equal to self: no adjustment of date or time data
is performed. Else the result is local time in the timezone ¢z, representing the same UTC time as
self: after astz = dt.astimezone(tz), astz - astz.utcoffset() will have the same date and

time data as dt - dt.utcoffset().

If you merely want to attach a time zone object tz to a datetime dt without adjustment of date and
time data, use dt.replace(tzinfo=tz). If you merely want to remove the time zone object from

an aware datetime dt without conversion of date and time data, use dt.replace(tzinfo=None).

T 7 AV MD tzinfo. fromutc() XY v F%& tzinfo DY 77 5 ATLEHEZXLT, astimezone() B
BRIRRICEEL I TN TERT, 7 —DHERRHAT 2 L. astimezone () ZUTD X 51
BIEL X3

def astimezone(self, tz):
if self.tzinfo is tz:
return self
# Convert self to UIC, and attach the nmew time zome object.
utc = (self - self.utcoffset()).replace(tzinfo=tz)
# Convert from UIC to tz's local time.

return tz.fromutc(utc)

N—Pa v 3.3 TLEHE: (2 NEKAEEICRD £ L,

N—a v 3.6 TEHE: datetime.datetime.astimezone() XY v K% naive 724 ¥ A& > 21Xt
LTREHEZ K51k F Lz, 2T AT 00—V RREERBFEL WS e EEINE T,

datetime.utcoffset ()

tzinfo 7% None DA, None iR L. £ 5 TRWEHHIZIX self.tzinfo.utcoffset (self) ZiRL
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T3, BEDRD None H2E Wi 1 HUTDOKEXZFD timedelta A 77 =7 FOWTNhEIRE
WS EIIIHINNEER L £,

N=Ta v TZHE: UTC A 7ty FHPZHEATRITIIUIR SR WHIRSEC 72D £ Lz,

datetime.dst ()

tzinfo 73 None D& None ZiKL. £ 9 TRWHEITIE self . tzinfo.dst(self) ZRL X, &
FHDOHD None H LI, 1 HRIEORE X Z2HD timedelta 773 =227 POWTIDRIR SN
BB AL £T,

N—=Ta Yy 3.7 TEH: DST A7ty "B EMNTRIFIUIZ SR WHIRAHEL b £ L,

datetime.tzname ()

tzinfo H None D& None ZiR L. Z 95 THRWVWIEICTIE self.tzinfo.tzname(self) %X
T BEDND None XFHNA TV =7 FOVWT I ZIRERWIHEIIFINZEH L ET,

datetime.timetuple()

time.localtime() IRT L D7 time.struct_time IR L 3,

d.timetuple() ZXRDOA L FliTF:

time.struct_time((d.year, d.month, d.day,
d.hour, d.minute, d.second,
d.weekday(), yday, dst))

where yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 1 is the day number
within the current year starting with 1 for January 1st. The tm_isdst flag of the result is set
according to the dst () method: tzinfo is None or dst () returns None, tm_isdst is set to -1; else

if dst () returns a non-zero value, tm_isdst is set to 1; else tm_isdst is set to O.

datetime.utctimetuple()

If datetime instance d is naive, this is the same as d.timetuple () except that tm_isdst is forced

to 0 regardless of what d.dst () returns. DST is never in effect for a UTC time.

If d is aware, d is normalized to UTC time, by subtracting d.utcoffset(), and a time.
struct_time for the normalized time is returned. tm_isdst is forced to 0. Note that an
OverflowError may be raised if d.year was MINYEAR or MAXYEAR and UTC adjustment spills

over a year boundary.

E&: naive 72 datetime * 7Y 7 MIZ L D datetime XV v RTu—Ah iRk E LT
Wb 372, aware 72 datetime Z{H > T UTC DR ERTOMPIFELVTT, MR L
T. datetime.utctimetuple () \FFRMBEHERLTVIRDELZ RIS LNEFRA, UTC &
9 naive 7% datetime D3H o 7 E. datetime. timetuple() DMFR % & T ATl datetime.

replace(tzinfo=timezone.utc) T aware IZL X7,
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datetime.toordinal ()

EFHIL I ABICBTZHMNFEERL £F, self.date().toordinal() 2R LTI,

datetime.timestamp()
datetime £ Y AR Y RIZRIET 3 POSIX &4 LAXR Y T2BELET, RDHEIZ time. time() TiK
XNBEITE float T,

Naive datetime instances are assumed to represent local time and this method relies on the
platform C mktime() function to perform the conversion. Since datetime supports wider range
of values than mktime () on many platforms, this method may raise OverflowError for times far

in the past or far in the future.

aware 7% datetime £ Y A X Y AW LTI TID XS IR EIFTEINE T

[(dt - datetime (1970, 1, 1, tzinfo=timezone.utc)).total_seconds() }

N—a v 3.3 TEM.

N—=Ya v 3.6 TEHE: The timestamp () method uses the fold attribute to disambiguate the

times during a repeated interval.

MR There is no method to obtain the POSIX timestamp directly from a naive datetime instance
representing UTC time. If your application uses this convention and your system timezone is not

set to UTC, you can obtain the POSIX timestamp by supplying tzinfo=timezone.utc:

[timestamp = dt.replace(tzinfo=timezone.utc) .timestamp() J

HLLIBEHERA LAAR Y TEHETZ L TEET:

[timestamp = (dt - datetime(1970, 1, 1)) / timedelta(seconds=1) }

datetime.weekday ()

HIEH% 0. HIEH%Z 6 2 LT, BBHZEEHTRL £3, self.date() .weekday() & H LT3,
isoweekday () HBMLTLZE W,

datetime.isoweekday ()

HWEHZ 1. HEHZ 7 £ LT, BEHZEBTIEL £7, self.date().isoweekday () & EffiT,
weekday () \ isocalendar() HBHL T I,

datetime.isocalendar ()
year, week, weekday D 3 D THK X 17z named tuple iR L £F, self.date().isocalendar ()
LEMTY,

datetime.isoformat (sep="T" timespec="auto’)

HE % IS0 8601 HEX TR L7 FHITRL £
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e microsecond 7 0 THRWEHEIEX YYYY-MM-DDTHH: MM: SS. ffff£f
e microsecond A 0 DFEIX YYYY-MM-DDTHH: MM: SS
utcoffset () H None ZIBZRWIEEIX., XFH D% A2 UTC A7ty FABEELINET:
e microsecond A5 0 THRWEAIX YYYY-MM-DDTHH : MM: SS. ffffff+HH:MM[:SS[.ffff£f]]
e microsecond 5% 0 OFEIL YYYY-MM-DDTHH: MM: SS+HH:MM[:SS[.ffffff]]

il

>>> from datetime import datetime, timezone

>>> datetime (2019, 5, 18, 15, 17, 8, 132263).isoformat ()
'2019-05-18T15:17:08.132263"'

>>> datetime (2019, 5, 18, 15, 17, tzinfo=timezone.utc).isoformat()
'2019-05-18T15:17:00+00:00"'

F7Y 2 VDR sep (F7 AR TR T TF) 13 1 LFORAL— KT, FROLFHIOH I b1
AOMCBINE T, 2T

>>> from datetime import tzinfo, timedelta, datetime

>>> class TZ(tzinfo):
"4 time zome with an arbitrary, constant -06:39 offset.”"""”
def utcoffset(self, dt):

return timedelta(hours=-6, minutes=-39)

>>> datetime (2002, 12, 25, tzinfo=TZ()).isoformat(' ')

'2002-12-25 00:00:00-06:39"

>>> datetime (2009, 11, 27, microsecond=100, tzinfo=TZ()).isoformat()
'2009-11-27T00:00:00.000100-06:39"'

ATy a VI timespee (3. B 2BMOKHOEROBEIEEL $T (57 4L P T 'auto' T
)o 17(—F®W—O%*Elibwc < f:éh\o

e 'auto': microsecond 70 THBHE 'seconds' LEL L ZF S THRWVWEAIZ 'microseconds’
ELIEDET,

e 'hours': hour & 2D HH EXTEDHF T,
e 'minutes': hour B minute & HH:MM OERXRTED T T,
e 'seconds': hour . minute . second % HH:MM:SS OERTEDHF T,

e 'milliseconds': £ TORLIEEA T TH, NMNIE 1% I VNI DHETE S, HH:MM:SS. sss
DEARTEHL FT,

e 'microseconds': £ TDORXI% HH:MM:SS.mmmmmm OERTEDE T,

AR BRASINHRBINDAALTIZZRL, UIDETERET,

278 E8E T4



The Python Library Reference, J1)—X 3.11.14

RIEZ timespec 518U2IE ValueError BHIFHNET:

>>> from datetime import datetime

>>> datetime.now() .isoformat (timespec='minutes')
'2002-12-25T00:00"

>>> dt = datetime(2015, 1, 1, 12, 30, 59, 0)

>>> dt.isoformat (timespec='microseconds')
'2015-01-01T12:30:59.000000"

N—=a ¥ 3.6 TEHE: timespec XT7 X —XEBIMLZE L.

O

datetime.__str

For a datetime instance d, str(d) is equivalent to d.isoformat (' ').

datetime.ctime()

Hfts L ORI 2RI AR L T

>>> from datetime import datetime
>>> datetime (2002, 12, 4, 20, 30, 40).ctime()
'Wed Dec 4 20:30:40 2002'

HITSCFEHNIASID aware THA naive THH., A LV —VIFHRE2EA FHA.

d.ctime () ZRDOK L FHTI:

[time .ctime(time.mktime (d.timetuple())) J

IODEAMIICTR 2 DIE. (time. ctime O TS A, datetime. ctime () WFEHIE R W) A4
7470 C B ctime ) 2% C FEHEICHEML TWE T 5y b 74— L ETTY,

datetime.strftime (format)

AR EX A TR S e, BB X ORZZ RIS 2 X7 2R L%, strftime() &
strptime() DIRDEW B X datetime. isoformat () BBMLTIEE W,

datetime.__format__(format)

datetime.strftime() LEMiTT, THIWCED, 74—~y MEAXFINY 7 I OFR str.
format () ZffioTW3 & ZIT datetime A 70 =7 bOEAXXFINEIRETEE T, sirflime() &
strptime() DIRBDEFEWV B XU datetime.isoformat () BBILTLIZE W,

{FEAMI: datetime

datetime A7 =7 +%&fHSH:

>>> from datetime import datetime, date, time, timezone

>>> # Using datetime.combine()
>>> d = date(2005, 7, 14)
>>> t = time(12, 30)

(RDR=V1ZHiEL)
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(RIDR=I D5 DR E)
>>> datetime.combine(d, t)
datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now()

>>> datetime.now()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.now(timezone.utc)

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060, tzinfo=datetime.timezone.utc)

>>> # Using datetime.strptime()

>>> dt = datetime.strptime("21/11/06 16:30", "/d/%m/%y %H:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple() to get tuple of all attributes
>>> tt = dt.timetuple()
>>> for it im tt:

print(it)
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since 1st January
=il # dst - method tzinfo.dst() returned None

>>> # Date in ISO format
>>> ic = dt.isocalendar()
>>> for it in ic:

print(it)

2006 # IS0 year
47 # ISO week
2 # IS0 weekday

>>> # Formatting a datetime

>>> dt.strftime("%A, 7d. %B LY %I:%M/p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:7/d}, the {2} is {0:%B}, the {3} is {0:%I:%M/p}.'.format(dt, "day", "month",
—"time")

'The day is 21, the month is November, the time is 04:30PM.'

TEHBHITIE 1945 FF Tl +4 UTC . ZhLIEE +4:30 UTC 2FHLTWE 7 IH=ZR RV DH 7 —
NDERA LY = NERERT D tzinfo DY T 77 AEERLTVET:

from datetime import timedelta, datetime, tzinfo, timezone

class KabulTz(tzinfo):
(RDOR=V1Fil)
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(RIDR=I D5 DR E)
# Kabul used +4 until 1945, when they moved to +4:30
UTC_MOVE_DATE = datetime(1944, 12, 31, 20, tzinfo=timezone.utc)

def utcoffset(self, dt):

if dt.year < 1945:
return timedelta(hours=4)

elif (1945, 1, 1, 0, 0) <= dt.timetuple()[:5] < (1945, 1, 1, 0, 30):
# An ambiguous ("imaginary") half-hour rTange representing
# a 'fold' in time due to the shift from +4 to +4:30.
# If dt falls in the imaginary range, use fold to decide how
# to resolve. See PEP495.
return timedelta(hours=4, minutes=(30 if dt.fold else 0))

else:

return timedelta(hours=4, minutes=30)

def fromutc(self, dt):
# Follow same validations as in datetime.tzinfo
if not isinstance(dt, datetime):
raise TypeError("fromutc() requires a datetime argument")
if dt.tzinfo is not self:

raise ValueError("dt.tzinfo is not self")

# A custom implementation s required for fromutc as

# the input to this function is a datetime with utc values

# but with a tzinfo set to self.

# See datetime.astimezone or fromtimestamp.

if dt.replace(tzinfo=timezone.utc) >= self.UTC_MOVE_DATE:
return dt + timedelta(hours=4, minutes=30)

else:

return dt + timedelta(hours=4)

def dst(self, dt):
# Kabul does mot observe daylight saving time.

return timedelta(0)

def tzname(self, dt):
if dt >= self .UTC_MOVE_DATE:
return "+04:30"

return "+04"

FIZHT =72 KabulTz DfFEWA:

>>> tz1 = KabulTz()

>>> # Datetime before the change

>>> dtl = datetime (1900, 11, 21, 16, 30, tzinfo=tz1)
>>> print(dtl.utcoffset())

4:00:00

>>> # Datetime after the change
>>> dt2 = datetime(2006, 6, 14, 13, 0, tzinfo=tzl)
(RDR=V 1K)
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(RIDR=I D5 DR E)
>>> print(dt2.utcoffset())
4:30:00

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone(timezone.utc)

>>> dt3

datetime.datetime (2006, 6, 14, 8, 30, tzinfo=datetime.timezone.utc)
>>> dt2

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=KabulTz())

>>> dt2 == dt3

True

8.1.7 time A7V b
Lime #7927 M& (e HA0) HHAEEHL £F. - OIAESIEED HOBEEZIF, trinfo
F T2 M ENLEEBIEONRERD 5,

class datetime.time (hour=0, minute=0, second=0, microsecond=0, tzinfo=None, *, fold=0)

ETOBIUIA 7> a > TF, tzinfo 13X None £721% tzinfo 7 I ADY TV FADA VARV RAITT
5ZEMTEET, RO DGIRELLT, UFO XS R#HICASZRTNZRD FEA:

e 0 <= hour < 24,

¢ 0 <= minute < 60,

e 0 <= second < 60,

¢ 0 <= microsecond < 1000000,
e fold in [0, 1].

If an argument outside those ranges is given, ValueError is raised. All default to 0 except tzinfo,

which defaults to None.
N7 7 2AEtEERLET:
time.min

RITE2/mBEV time T, time(0, 0, 0, 0) TY,
time.max

RHTEXBZRBIHF L time T, time(23, 59, 59, 999999) T,

time.resolution

FLLARZW time A7 =27 FMEDR/PNDZET, timedelta(microseconds=1) TI A, time * 7
Pz MEOHAGEEIEZ Y R — P N TORVOTEELTLZE W,

A VARV ADEN (FAHLDOA):
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time.hour

in range (24) %iifi7zz L £7,

time.minute

in range (60) Ziii/z L 3,

time.second

in range (60) Ziii/z L £,

time.microsecond

in range (1000000) %ifi7z L ¥ 5,

time.tzinfo

time AV AN F 7 RIZ tzinfo 51 LTHEZONA TV 27 Mk D, fAIbEINLD - G5
X None 122D £,

time.fold

In [0, 1]. Used to disambiguate wall times during a repeated interval. (A repeated interval
occurs when clocks are rolled back at the end of daylight saving time or when the UTC offset for
the current zone is decreased for political reasons.) The value 0 (1) represents the earlier (later)

of the two moments with the same wall time representation.
N—=a v 3.6 THEM.

time objects support equality and order comparisons, where a is considered less than b when a precedes

b in time.

Naive and aware time objects are never equal. Order comparison between naive and aware time objects

raises TypeError.

HEBOM RN /T & b aware TH D, FU tzinfo BUEZFIOHE, tzinfo & fold JEMEIIMAR X AR 72
TSI E T, HENREAE AL D aware THH., B3 tzinfo BHEEZROHE. TR
(self.utcoffset() THUFTE %) znzhd UTC 7ty 25| {FAEMTOIE T,

N—=a v 3.3 TEHE: aware 72 £ Y AKX Y AL naive 72 time 4 ¥ AR ¥ ADFEAMHETIX TypeError
FEHEINER A,

T—IEDXARTIE. time A 7P 27 MIEICELARINE T,

N—Y a v 3.5 TEH: Python 3.5 AT, time 7 7Y =27 Md UTC THEREZERT L 2B AREINT
WE L7, ZOEFNITHDICL, TF7 -0tk R5EZ 54, Python 3.5 THIFRE N E L, 2
IZ2DWTIX bpo-13936 SR L TL1Z2& W,

Other constructor:

classmethod time.fromisoformat (time_ string)

IR EBRL . BR7 1SO 8601 7+ —~< v N TE X 517z time_string WZHIGT % time %R
LXE9:
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1. MR BHBEEA LS —F Ty b,

2. The leading T, normally required in cases where there may be ambiguity between a date and

a time, is not required.
3. Fractional seconds may have any number of digits (anything beyond 6 will be truncated).
4. PBORE MEPR—- P T0ER A

il

>>> from datetime import time

>>> time.fromisoformat('04:23:01")

datetime.time(4, 23, 1)

>>> time.fromisoformat('T04:23:01")

datetime.time(4, 23, 1)

>>> time.fromisoformat('T042301")

datetime.time(4, 23, 1)

>>> time.fromisoformat('04:23:01.000384")
datetime.time(4, 23, 1, 384)

>>> time.fromisoformat ('04:23:01,000384"')
datetime.time(4, 23, 1, 384)

>>> time.fromisoformat('04:23:01+04:00"')
datetime.time(4, 23, 1, tzinfo=datetime.timezone(datetime.timedelta(seconds=14400)))
>>> time.fromisoformat('04:23:01Z")

datetime.time(4, 23, 1, tzinfo=datetime.timezone.utc)
>>> time.fromisoformat('04:23:01+00:00")

datetime.time(4, 23, 1, tzinfo=datetime.timezone.utc)

N—Ya ¥ 3.7 TENM.

N— a ¥ 3.11 TEHE: Previously, this method only supported formats that could be emitted by

time. isoformat ().
AVARYARXY v R

time.replace (hour=self-hour, minute=self.minute, second=self.second,

microsecond=self.microsecond, tzinfo=self.tzinfo, *, fold=0)

Return a time with the same value, except for those attributes given new values by whichever
keyword arguments are specified. Note that tzinfo=None can be specified to create a naive time

from an aware time, without conversion of the time data.
N—=Ta v 3.6 TEHE: fold R XA—=XBEMENZE LTz,

time.isoformat (timespec="auto”)

Kzl % ISO 8601 HAR TR LAROXFHIDS5H 1 0%IRLFT:
e microsecond D 0 THRWIGEIX HH:MM:SS.ffffff
e microsecond 75 0 DAL HH:MM: SS

o utcoffset() 3 None ZRE 7R \WHE, HH:MM:SS. £ fff+HH: MM[:SS[.£££££f]]
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e microsecond 0 T utcoffset () H% None ZiRX72\\5&, HH: MM: SS+HH:MM[:SS[.f££f£ff]]

ATy a VI timespec (3. B 2BMOKHOEZDOBEIEEL $T (57 4L P T 'auto' T
F)o UTFDOA—DZEELTLIZE W,

e 'auto': microsecond B30 TH 2IGE 'seconds' HFEL L, Z I THRWEHAEIE 'microseconds'’
ELIEDET,

e 'hours': hour & 2D HH EXTEDHF T,
e 'minutes': hour B minute & HH:MM OERXTED T T,
e 'seconds': hour . minute . second % HH:MM:SS OERTEDHF T,

e 'milliseconds': 2 TORANEEA LI, /NIGE (% I VAU DIETEJ, HH:MM:SS. sss
DEARTERHLET,

e 'microseconds': £ TDORXI% HH:MM:SS.mmmmmm OERTEDE T,

AR BRASINEHRINDAALTIZZRL, UIDETERET,

RIER timespec BI1BUTIE ValueError B3HIF oM F T,

VAN a=E/ 4 PN G

>>> from datetime import time

>>> time(hour=12, minute=34, second=56, microsecond=123456) .isoformat (timespec='minutes"')
'12:34"

>>> dt = time(hour=12, minute=34, second=56, microsecond=0)

>>> dt.isoformat (timespec='microseconds')

'12:34:56.000000'

>>> dt.isoformat (timespec='auto')

'12:34:56"

N—= a ¥ 3.6 TEH: timespec XT7 X —XZBIMLE L.

time.__str__Q)

For a time ¢, str(t) is equivalent to t.isoformat ().

time.strftime (format)

R F AP CRlfl S e, R 2 RIS 2 XFEHNRIBE L E T, strftime() & strptime() D
B8\ BXY time.isoformat () BBIMLTLIZE W,

time.__format__(format)

time.strftime() LEMTT, TAUTKD. 7+ —~<v FMEAXFHN T IV OHFR str. format ()
EHoTWVWD L X time A7V =7 P DERXLFINZIEETE XS, sirftime() & strptime() DR
B8N BXU time.isoformat () dBEL TV,
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time.utcoffset()

tzinfo 7% None D, None ZiR L. %5 TRWIHHITIX self.tzinfo.utcoffset (None) ZiRL
9, BEDXD None H2 W0 1 HUTDOREZIZFD timedelta A7V =7 POWVWTADZIRZ

WG AEIZIEHINEEH L 3,
N—=Yay 3.7 TEH: UTC A7ty DG EATRITIUI RS RWEIRESHEL 2D F Lz,

time.dst ()

tzinfo 7% None DA None ZIR L. %95 THRWEAIZIE self.tzinfo.dst (None) #RL 3, &
HOHRAH None b LKIE, 1 HRMOKE X 2D timedelta 7Y =7 bOWTIDZIRKS LN

BN EER L E 5,
N—=Yay 3.7 TEH: DST A7ty " BPHEMTRIFIUIZ SR WHIRIHEL b £ L7,

time.tzname ()

tzinfo 7% None DA None #iBL. Z 5 THRWVWEEIZIX self.tzinfo.tzname(None) %#3BL ¥

%EDAD None HXFHNA T =27 POWTIDZREBRWHEICEHINZELHL 7,

EAM: time

time A7 =7 kRS H:

>>> from datetime import time, tzinfo, timedelta
>>> class TZ1(tzinfo):
def utcoffset(self, dt):
return timedelta(hours=1)
def dst(self, dt):
return timedelta(0)
def tzname(self,dt):
return "+01:00"
def __repr__(self):

return f"{self._ _class__.__name__}t()"

>>> t = time(12, 10, 30, tzinfo=TZ1())
>>> t

datetime.time (12, 10, 30, tzinfo=TZ1())
>>> t.isoformat ()

'12:10:30+01:00'

>>> t.dst()

datetime.timedelta(0)

>>> t.tzname()

'+01:00"'

>>> t.strftime ("YH:%M:%S %Z")

'12:10:30 +01:00'

>>> 'The is {:%H:%M}.'.format("time", t)
'The time is 12:10.'

286 E8EF—

28




The Python Library Reference, J1)—X 3.11.14

8.1.8 tzinfo A7 x ¥ +

class datetime.tzinfo

DY T RFHMREIES 5 AT, BEFEA VAR Z{ETRETRVWI L EEKLE T, tzinfo DY T
IIARER L. BDEIFEDRA LY —VICHTZBEREMRFFT S I TLIEE W,

tzinfo (DEKWIZY 77 T R) DA Y ARV RF datetime BXY time A7 =7 FDaAv A}
FIRCET IV TEET, REDA TP 27 bTIE, T—2EMEn - ARlIcBIr 230 L
THRTBD, tzinfo A7z 7 NI —ANVRLD UTC 226DF 71y b, XA LY — > DT,
DST A7ty b2, BEXhLHNBIUORAA 7S 27 b2 L DHEMNTRT DDA Y v FERHEL
S

You need to derive a concrete subclass, and (at least) supply implementations of the standard
tzinfo methods needed by the datetime methods you use. The datetime module provides
timezone, a simple concrete subclass of tzinfo which can represent timezones with fixed offset

from UTC such as UTC itself or North American EST and EDT.

pickle {LIZ DWW T ORFERERFIH: tzinfo DV 77 7 RFFIBBELTHRUIHEIT ZDTES
__init__ () XY v FEFLRFIRD ERA, £ TRIFIUL pickle (tT2 23 TEEITHE
Z 5 < unpickle (k32 2B TERVTL & 5, ZAUIHARAI R BIE D 5 DERTH D FRRIEM
nasnrdbLNhEHEA,

tzinfo DEKWIZY 7275 2 TiE, LROXY v FEFEETILELDD T, MEICYDOXY v K
DRAEI DML, aware 7% datetime 77T =27 MBI DY T I 7 ADA VARV AEED XS ITES
PIEKIFELE T, PR 5I1IE, B2 TEFRELTLEXW,

tzinfo.utcoffset (dt)

D—ﬁ/bﬁ#ﬁ'ﬂ@ UTC 26047+t y b, UTC 25 AZXZRIEE L7 timedelta £ 7P =7 T
BLUET, v—hLEED UTC OB H 2356, ZOEIZAEICKRD 5,

DAYy FiZ UTC 26047ty b 5t ZRLTWVWET, FIRR, tzinfo A 737 bH
XA LY =2t DST BIEOR G2 RT 256, utcoffset ) ZZNLDEF BRI RITNIRD
F¥A, UTC A7ty bHRHITH 2555, None ZIRL ¥ 3, £5 TRWVWIHE L, BRI ZHEIZ
-timedelta(hours=24) 75 timedelta(hours=24) £ TD timedelta WREEZERVI TV =
ZPTRINERDERA (A 7y POREZEZIWEFZ 1T HEIDELSRINERDERA) IZLAED
utcoffset () EIZ, BZLIUTDZ2D55D—21ZBlizdDITIRZTL & 5:

return CONSTANT # fized-offset class
return CONSTANT + self.dst(dt) # daylight-aware class

utcoffset () 7% None ZiRE WIS, dst() b None ZiRL TEAh ¥ A,
utcoffset() DT 7 4V b DEEX NotImplementedError %k L E3,

N—=Yay 37 TLHE: UTC A 7ty bHAPEATRITIIUIL SR WHIRDHES 72D £ L,

tzinfo.dst (dt)

HIRFf (DST) BIE%. timedelta A 7Y =7 FTIRLE T, DST BEHRORHMDL A, None 2R EH
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£9,

DST 2GR TR WS EIZIE timedelta(0) 2B L %9, DST WERDELE. A 71 v M timedelta
AT7T 27 FTIRLULET FHE utcoffset () 2BMMLTLIEE W), DST 7+t v M 23F|HATRER
BE. ZOMHEIE utcoffset ) HiRT UTC »»6DA4 71y MEFBLICMEINTWS 7z, DST %
TERNCEIG S 2 BEHIZVIRD dst (O 2o THOWEDE 2 LERZRVOTERELTIZS W, flZ
X, datetime.timetuple() & tzinfo JBHED dst() XY v REMAT tm disdst 777ty b
ENTVEDESHMWI L. tzinfo. fromutc() 1 dst () XA LY =V ZBEIT 2B DST I2&%
EERDHIDE DD EINET,

s X CERBOm S Z2ETFMMELTWS tzinfo 377 7 ADA Y ARV A tz ZLL RO
tz.utcoffset(dt) - tz.dst(dt)

must return the same result for every datetime dt with dt.tzinfo == tz For sane tzinfo sub-
classes, this expression yields the time zone’s ”standard offset”, which should not depend on the
date or the time, but only on geographic location. The implementation of datetime.astimezone ()
relies on this, but cannot detect violations; it’s the programmer’s responsibility to ensure it. If a
tzinfo subclass cannot guarantee this, it may be able to override the default implementation of

tzinfo. fromutc() to work correctly with astimezone () regardless.

FEAED dst() FEIZ, BELIUTOZODIbD—2IXUbDITRBTL & D:

def dst(self, dt):
# a fized-offset class: doesn't account for DST

return timedelta(0)

H LI

def dst(self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed

# in standard local time.

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta(hours=1)

else:
return timedelta(0)

T4V D dst() FEEIX NotImplementedError ZIEH L E T,

N—Pa v 37 TEE: DST A 7ty PBTHEATRFUIL SR VHIRDELS 72D kL,

tzinfo.tzname (dt)

Return the time zone name corresponding to the datetime object dt, as a string. Nothing about
string names is defined by the datetime module, and there’s no requirement that it mean any-
thing in particular. For example, "GMT”, "UTC”, ”-500”, ”-5:00”, "EDT”, "US/Eastern”, ” Amer-
ica/New York” are all valid replies. Return None if a string name isn’t known. Note that this

is a method rather than a fixed string primarily because some tzinfo subclasses will wish to
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return different names depending on the specific value of dt passed, especially if the tzinfo class

is accounting for daylight time.
T 74D tzname() FEEEX NotImplementedError ik H L E3,

ITRDXY v Rl datetime ® time A 73 =7 MIZBWT, FHDXY v RBECH I AL T THE
OCHENET, datetime 77V =27 MIBAHZIEELTXY v RIZEL. time 7Y =2 MIGIEE L
T None XY v RIZIELET, o T. tzinfo DY T FRIBIFZ XY v FIZEIE dt 25 None DEH
t. datetime DHGE XXM T 2 X5 IWCHBELRFNIRD £ A,

None DEXN/=HE. REDISEHIEERDZDIXT 7 ARGTEREFETT, HlZIE. D27 T RD tzinfo
TabraleBFEEL LRV E VWS 2 ERAXI VUL None 2SHYITY, HEROA 7Ly PERD
J MDD FER I NIGEICIE, B UTC 7ty b EIBT729IC utcoffset (None) {5 & b o & fEF|
2 LNEHEA.

When a datetime object is passed in response to a datetime method, dt.tzinfo is the same object
as self. tzinfo methods can rely on this, unless user code calls tzinfo methods directly. The intent is
that the tzinfo methods interpret dt¢ as being in local time, and not need worry about objects in other

timezones.
BT ITRATEH=N=F4 FTHLRWV. $5 10D tzinfo DXV v FBHH KT

tzinfo.fromutc (dt)

This is called from the default datetime.astimezone () implementation. When called from that,
dt.tzinfo is self, and dt’s date and time data are to be viewed as expressing a UTC time. The
purpose of fromutc() is to adjust the date and time data, returning an equivalent datetime in

self’s local time.

WFEAED tzinfo ¥ TV T ATET 74N MDD fromute() REZRER WA TEE T, 774V
1‘@% B EEA Ty PDRA LY =, BEREBREOMTIZOWTERRL TWE XA A
. ZLT DST BITIRZIDFEIC L o TRRZHETI R, BAZLBVHENRHDTT, 77 4
LD fromutc() REPNETOHEITN LU TIELLES 22 TERVWE S RFlX. E%ERFO (UTC
HHD) A7y A E LTEINLRED HRRLNKET 2 H 0T, ZTHAEBIGH LB
FoTREZZAHDET, 774V MDD astimezone() R fromutc() DFEHIL, FEROEMERE L
7ty PDOZEIC E A B AR OHRICH 235G, HRHED ORIREZAER L ZWVDd LULERE A,

I7—DHFEDDDIA—FRERE, T 740V 1D fromutc() OFELEIFIUATO LS ICEIELET:

def fromutc(self, dt):
# raise ValueError error +if dt.tzinfo s not self
dtoff = dt.utcoffset()
dtdst = dt.dst()
# raise ValueError if dtoff is None or dtdst is Nome
delta = dtoff - dtdst # this is self's standard offset
if delta:
dt += delta  # conwvert to standard local time
dtdst = dt.dst()
# raise ValueError <f dtdst is None
if dtdst:

(RDR—T12HE L)
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(RIDR=I D5 DR E)
return dt + dtdst
else:

return dt

KD tzinfo_examples.py 7 7 4 MK, tzinfo 77 ADHDI WL Do TWET:

from datetime import tzinfo, timedelta, datetime

ZERO = timedelta(0)
HOUR = timedelta(hours=1)
SECOND = timedelta(seconds=1)

# A class capturing the platform's idea of local time.
# (May result in wrong values on historical times in
# timezones where UIC offset and/or the DST rules had
# changed in the past.)

import time as _time

STDOFFSET = timedelta(seconds = -_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta(seconds = -_time.altzone)
else:

DSTOFFSET = STDOFFSET

DSTDIFF = DSTOFFSET - STDOFFSET

class LocalTimezone(tzinfo):

def fromutc(self, dt):
assert dt.tzinfo is self
stamp = (dt - datetime(1970, 1, 1, tzinfo=self)) // SECOND
args = _time.localtime(stamp) [:6]
dst_diff = DSTDIFF // SECOND
# Detect fold
fold = (args == _time.localtime(stamp - dst_diff))
return datetime(*args, microsecond=dt.microsecond,
tzinfo=self, fold=fold)

def utcoffset(self, dt):
if self._isdst(dt):
return DSTOFFSET
else:
return STDOFFSET

def dst(self, dt):
if self._isdst(dt):
return DSTDIFF
else:
return ZERO

def tzname(self, dt):
(RDR=V ki)

290 B8E F—4E




The Python Library Reference, J1)—X 3.11.14

(RIDR=I D5 DR E)

return _time.tzname[self._isdst(dt)]

def _isdst(self, dt):
tt = (dt.year, dt.month, dt.day,
dt .hour, dt.minute, dt.second,
dt.weekday(), 0, 0)
stamp = _time.mktime(tt)
tt = _time.localtime(stamp)

return tt.tm_isdst > O

Local = LocalTimezone()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after(dt):
days_to_go = 6 - dt.weekday()
if days_to_go:
dt += timedelta(days_to_go)

return dt

US DST Rules

This s a simplified (i.e., wrong for a few cases) set of rules for US
DST start and end times. For a complete and up-to-date set of DST rules
and timezone definitions, visit the Olson Database (or try pytz):
http://www. twinsun. com/tz/tz-1ink.htm
https://sourceforge.net/projects/pytz/ (might not be up-to-date)

In the US, since 2007, DST starts at 2am (standard time) on the second
Sunday in March, which is the first Sunday on or after Mar 8.
DSTSTART_2007 = datetime(l, 3, 8, 2)

# and ends at 2am (DST time) on the first Sunday of Now.

DSTEND_2007 = datetime(1, 11, 1, 2)

# From 1987 to 2006, DST used to start at 2am (standard time) on the first
# Sunday in April and to end at 2am (DST time) on the last

# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime(1l, 4, 1, 2)

DSTEND_1987_2006 = datetime(1, 10, 25, 2)

# From 1967 to 1986, DST used to start at 2am (standard time) on the last
# Sunday in April (the one on or after April 24) and to end at 2am (DST time)
# on the last Sunday of October, which is the first Sunday

# on or after Oct 25.

DSTSTART_1967_1986 = datetime(1, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

HORH R OB OB OB OB " R R

def us_dst_range(year):
# Find start and end times for US DST. For years before 1967, return
# start = end for mo DST.
if 2006 < year:

(RDR=DIHEL)
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(RIDR=I D5 DR E)
dststart, dstend = DSTSTART_2007, DSTEND_2007

elif 1986 < year < 2007:

dststart, dstend = DSTSTART_1987_2006, DSTEND_1987_2006

elif 1966 < year < 1987:

dststart, dstend = DSTSTART_1967_1986, DSTEND_1967_1986

else:

return (datetime(year, 1, 1), ) * 2

start = first_sunday_on_or_after(dststart.replace(year=year))

end = first_sunday_on_or_after(dstend.replace(year=year))

return start, end

class USTimeZone (tzinfo) :

def

def

def

def

def

__init__(self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta(hours=hours)
self.reprname = reprname

self.stdname = stdname

self.dstname = dstname

__repr__(self):

return self.reprname

tzname (self, dt):
if self.dst(dt):

return self.dstname
else:

return self.stdname

utcoffset(self, dt):
return self.stdoffset + self.dst(dt)

dst(self, dt):
if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc() implementation (called by the default astimezone()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO
assert dt.tzinfo is self
start, end = us_dst_range(dt.year)
# Can't compare naive to aware objects, so strip the timezone from
# dt first.
dt = dt.replace(tzinfo=None)
if start + HOUR <= dt < end - HOUR:
# DST is in effect.
return HOUR
if end - HOUR <= dt < end:
# Fold (an ambiguous hour): use dt.fold to disambiguate.
return ZERO if dt.fold else HOUR

(RDOR=VIFiL)
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if start <= dt < start + HOUR:

(RIDR=I D5 DR E)

# Gap (a non-existent hour): reverse the fold rule.

return HOUR if dt.fold else ZERO
# DST s off.
return ZERO
def fromutc(self, dt):
assert dt.tzinfo is self
start, end = us_dst_range(dt.year)

start

start.replace(tzinfo=self)
end = end.replace(tzinfo=self)
std_time dt + self.stdoffset
dst_time std_time + HOUR

if end <= dst_time < end + HOUR:

# Repeated hour
return std_time.replace(fold=1)
if
# Standard time
return std_time
if start <= std_time < end - HOUR:
# Daylight saving time

return dst_time

Eastern = USTimeZone(-5, "Eastern", "EST",
Central = USTimeZone(-6, "Central", "CST",
Mountain = USTimeZone(-7, "Mountain", "MST",
Pacific = USTimeZone(-8, "Pacific", "PST",

std_time < start or dst_time >= end:

"EDT")
"CDT")
"MDT")
"PDT")

RS L CERRH oM 75 25k L TW2 tzinfo

DY 77 7 ATk, EREOBITO L =12, [EREREED

s BN 2 EH S DTHEREL TSIV, BRIzAIe LT, HET XV A (US Eastern, UTC

-0500) *E 2 %3, EDT 133 HOE_HEHD
(EDT @) 1:59 1T LT

1:59 (EST) ® 1 SIcBItE L, 11 HoRmo HlH o

UTC
EST
EDT

3:MM 4:MM
22:MM 23:MM
23:MM 0:MM

5:MM
0:MM
1:MM

6: MM
1:MM
2:MM

7:MM
2:MM
3:MM

8:MM
3:MM
4:MM

start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 3:MM

DST D4 ("start” 74 >) T, B —ALOERREIX 1:59 2205 3:00 IRFE T, ZOHIKIE 2MM &0
STEROERBNIIERZE 2 X RWVWD T, DST 23%5% - 7-HIZ astimezone (Eastern) X hour == 2 7% 3
BRERTZEDD FHEA, Hle LT, 2016 EOFEHFHDOBITTIE, XD LS RERICRD F3:

>>> from datetime import datetime, timezone

>>> from tzinfo_examples import HOUR, Eastern

>>> u0 = datetime (2016, 3, 13, 5, tzinfo=timezone.utc)

>>> for i in range(4):

(RDR=V1FiL)
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(RIDR=I D5 DR E)

u = u0 + i*HOUR
t = u.astimezone(Eastern)
print(u.time(), 'UTC =', t.time(), t.tzname())
05:00:00 UTC = 00:00:00 EST
06:00:00 UTC = 01:00:00 EST
07:00:00 UTC = 03:00:00 EDT
08:00:00 UTC = 04:00:00 EDT

DST 247 ("end” 74 ) T, BERZMENIBATOET: v —H L OFERKET, BKIELICKEEN
2V 1 REAFEL 9 ZhREREOREZRD 1 KETY, HETRE. EREPETI2HO UTC TD
5:MM JER DK ZN T, v—A L OFEREIE (ERHE D) 1:59 225 (FRHERD) 1:.00 ITHCE RSN
F5, v —ALORZNCBIT S 1.MM IZEKR TS, £ LT astimezone() 1 2 2DBH &S UTC K% [H
U r— A2V ORI T, B — 2L ORETOIR 2 82 BEALLE $, HEEOFITIE. 5:MM B X 6:MM
WSRO UTC RZNEE T & b BRI E R X N 72 BRIC TMM ST S g 3745, 2 LR D
fld fold @M% 0L, MBEOKMTIE 1 1 LEd, HlZIE. 2016 FTOMATRDEITTIE, XD K5 7%
Rk 3

>>> u0 = datetime (2016, 11, 6, 4, tzinfo=timezone.utc)
>>> for i in range(4):
u = u0 + i*HOUR
t = u.astimezone(Eastern)
print(u.time(), 'UTC =', t.time(), t.tzname(), t.fold)

04:00:00 UTC = 00:00:00 EDT O
05:00:00 UTC = 01:00:00 EDT O
06:00:00 UTC = 01:00:00 EST 1
07:00:00 UTC = 02:00:00 EST O

fold BMENERIR 272D datetime 4 Y AX Y RAFHBRICBWTHELVWEARIND ZLICHERLTLE
é{L\O

EERFEC B3 2R X 1&. BA/RINIC fold JBMEZMEET 2720, timezone BMEAE NN TV v RiR tzinfo
P70 T AP, ZDIEDDOMNREE RS tzinfo 727 7 X (EST (-5 K OMENRE) oAERT 2
Z 2%, EDT (-4 R OHXRFE) OARRT 7 7 R) 2EHTZ M TEET, 2O X5 REKIZE
BCERWT TV r—>avid, ZOLIRFRICLo CHEIRETT,

BE:

zoneinfo
The datetime module has a basic timezone class (for handling arbitrary fixed offsets from

UTC) and its timezone.utc attribute (a UTC timezone instance).

zoneinfo brings the JANA timezone database (also known as the Olson database) to Python,

and its usage is recommended.

IANA timezone database
(LIELIX tz. tzdata % zoneinfo EFHEN D) XA LY =V T —XR=RFa— R 7 —X2REEL
3 HiE Ibhb% CFR 2235 D 1 — LIRS FR W Pis)
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MiRick 224 =R, UTC A7ty b, EREOL—NVOEEZ KMT 275, EHHIC
Fe BRN—ADPEHFHENE T,

8.1.9 timezone A7V k

The timezone class is a subclass of tzinfo, each instance of which represents a timezone defined by a

fixed offset from UTC.

Objects of this class cannot be used to represent timezone information in the locations where different

offsets are used in different days of the year or where historical changes have been made to civil time.

class datetime.timezone (offset, name=None)

o—H AL UTC %5 %KY timedelta A 7T =27 + % offset 5IEITHEE L L TIWIT E
HFA, ZHUX -timedelta(hours=24) 75 timedelta(hours=24) ¥ TOMG% & F 72 W #HiFH I IX
FoTWRLSTIEAREDERA, 25 TRWVWIEE ValueError EHINZE T,

name 51BUIMNETED D FH A, dLIEESINTHE, ZDMHIX datetime. tzname() XV v FDIR
DEr LTHDLNZCFEFTRIFAUIRD £8 A

N— 3 ¥ 3.2 TEM.

N—=ar 3.7 TLHE: UTC 7ty BN TRTIR SR VHIRAELS 2D F Lk,
timezone.utcoffset (dt)

timezone 4 Y AR Y ARSI NI & ZIWHESINEEMBEEZEL £T,

dt 51BN ER XN E T, BOEIEZ. v—h LBl UTC OEFICFLW timedelta £ Y AR VR
T3,

N—=Yay 37 TLHE: UTC A 7ty FHAPEATRITIUIL SR WHIRDHES 72D £ Lz,

timezone.tzname (dt)

timezone £ Y ARV ADKER I NI BB EIN-EEMEEZEL £,

name HBHEERFICZE 2 5 NRD o 712855, tzname(dt) 12X > TIRE NS name XL TFDERIZ offset
DED SERINFE T, offset 25 timedelta(0) TH - 72¥E . name 1 "UTC” i b F3, 2l
NogGE, UTCEHH:MM WS ERDOXFINCHE D, £+ 1% offset 2, HH ¥ MM ik ZzhF2h—
HidD offset.hours ¥ offset.minutes #RIHEL 7,

N—T g 3.6 TEH: offset=timedelta(0) XX o> TEMEINILFNE TV —27 'UTC’ THDH
'UTC+00:00"' TEH D XA,
timezone.dst (dt)

HZ None ZiIBL ¥£73,

timezone.fromutc (dt)

dt + offset ZIRL ¥7, dt 518 tzinfo B self 1T o> TW\W3 aware 7% datetime £ Y ARV
ATRITIRD FXEA,
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VAN S T NP3

timezone.utc

The UTC timezone, timezone (timedelta(0)).

8.1.10 strftime() & strptime() DIRBZEEL)
date, datetime, time 7Y =7 MIET strftime(format) XY v REZH K-+ L, RAZRHT 3
5 % BRI 2 FH A SCFH TR L TR L T0 g 55

Conversely, the datetime. strptime () class method creates a datetime object from a string representing

a date and time and a corresponding format string.

TOREZ strftime() & strptime() EDELNADHHEEZRL TV T,

strftime strptime

il % FT7V 27 V52 5hERICHEST  Parse a string into a datetime object given a
XFINEHT B corresponding format

XYy P AVARERVAXY v R 75XV v R

DFESH

Method of date; datetime; time datetime

¥ 7 3 F strftime(format) strptime(date_string, format)

X

strftime() ¥ strptime() OEFXI—F

These methods accept format codes that can be used to parse and format dates:

>>> datetime.strptime('31/01/22 23:59:59.999999',
"4d/hm/ %y KH:WM:%S. L)
datetime.datetime (2022, 1, 31, 23, 59, 59, 999999)
>>> . strftime(’ %KY, %I:%Mhp")

'Mon 31 Jan 2022, 11:59PM'

DURD Y A Mid 1989 C HFHENTER T 2 2 ToENRa— FT, 15 C HEPHNIETOERETIEL £,
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FaLITaT I={3 fEFAI AR
%a v 7 — VDI H % % ki (1)
TRFL ST Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa
(de_DE)
%A o — VDR R (1)
LEsws Sunday, Monday, ...,
Saturday (en_ US);
Sonntag, Montag, ...,
Samstag (de_ DE)
YA BHZ 10 XL L= 0,1, ..,6
FHEFRRLET, 05
Hi#EHT. 6 DLEH%
RKRLET,
%d 0 # L7 10 #EHTE 01,02, ..., 31 (9)
FLL7ZARDHIZS
%b v —)v® H %% EREE (1)
LR Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_ DE)
%B vy —NVDOHZLEFRRL (1)
EEE January, February, ...,
December (en_ US);
Januar, Februar, ...,
Dezember (de_DE)
m 0D L7 10 #EHTER 01,02 .., 12 (9)
sEL7zH,
%y 03D L7 10 #EETHE 00,01, ..., 99 (9)
fo L 7= tHid L 04,
%Y PE/& (4 #7) @ 10 #FXR 0001, 0002, .., 2013, (2)
ALERLET, 2014, ..., 9998, 9999
7%H 03 L7 10 #EETFE 00,01, ..., 23 (9)
A L7 (24 REFEIERED)o
%I 0#» L7z 10 EHTER 01,02, ..., 12 9)

8.1. datetime --- Basic date an

hp

Al Ltj (12 H%F'EJ?%HE
time types

B =D AM b L <

& PM & 35 fifli 72 3551

2D £5,

AM, PM (en_US);
am, pm (de_DE)
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C8Y BT E D ER XN WEOLDEBMOa— RBMEEEEEFNTVET, TNHDT X —XITTXT
ISO 8601 @ HAHEIWZHHIEL TWE T,

TaLY EK fERB5I AR

T17

%G ISO week(%V) D&Y% &L PEBRIL D ISO 8601 0001, 0002, ..., 2013, 2014, (8)
year T9, .., 9998, 9999

% 1 ZHEHEZRS 10 EHEL D ISO 8601 weekday 1,2, .., 7
T3,

v SECEGIDAEH 245 v 35 150 8601 week TF. 01, 02, ..., 53 (8),
Week 01 13 1 H4 HZ &A%, (9)

IS strftime() XYV v R —HEIEHINZGE. IRXNTOTI7y 7+ —LTHHEATEZ2HITIED
h 4 A, ISO 8601 year HHETH &£ OF ISO 8601 week HE Tk, LFLD year B & ¥ week number f5E T &
HIERH D R A TEEERIEDHVEWVWER ISO 8601 F5EFT strptime() ZMUOHT &, ValueError
PEHENFET,

Python X379 v + 74 —24D C 54 77 VD strftime() BBEFIELTVWT, o599 b 74—2T%
WCZDEREPRBLZDZIL DHEIHRDT, PR—rENZERXa-F2KIET 7y b7+ —L T ITHEA
TS, FILDOT 79 b 74 —LTHR—FEINTVWE 7 3+ —< v ML B2EE R 21213, strftime(3) O F
FaXYFEBRLTLIEIV, ¥R FIATVWEVWT +—< v MEEFOIRNS FF v + 7+ — AMTHE
BRHHET,

N—=a ¥y 3.6 TEM: %G, hu BX W BEIMENE L7,

s3I EES

RHEEHITWS &, d.strftime(fmt) (& time Y 2 —/LD time.strftime(fmt, d.timetuple()) ®D &
SWHELE T, 2R LETOFTIP 27 v timetuple() XYV v REFR—-FLTWVWEDLITIEDD F
A,

datetime.strptime() 77 AXY v RTIE, 77 4L MHIX 1900-01-01T00:00:00.000 T3, FHXFE
HITHEE XN 0 2MAET 7 4V MED 65| o8koTE 5, ™

datetime.strptime(date_string, format) |XXRDI ¥ FffiTJ:

[datetime (*(time.strptime(date_string, format)[0:6]))

except when the format includes sub-second components or timezone offset information, which are sup-

ported in datetime.strptime but are discarded by time.strptime.

For time objects, the format codes for year, month, and day should not be used, as time objects have

no such values. If they’re used anyway, 1900 is substituted for the year, and 1 for the month and day.

%4 . . . ' ' AN
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For date objects, the format codes for hours, minutes, seconds, and microseconds should not be used,

as date objects have no such values. If they're used anyway, O is substituted for them.

FICHEET, HEOnr —LOFESTEHTE LW Unicode 2 — FAEA ¥ 2 E0LEACFEH O
TR TIA—LRETT, DB TS5 b7+ —LTEEIVoza—FRA VM EIZOEFHCHEINS

—J3.

> FZ v b7 — ATl strftime 2 UnicodeError ZEHI L2, ZDORO DICEXFHZIRL

72D T50bLAEEA,

HER:
(1)

(6)

Because the format depends on the current locale, care should be taken when making assump-
tions about the output value. Field orderings will vary (for example, "month/day/year” versus

"day /month/year”), and the output may contain non-ASCII characters.

strptime() X v Ri& [1, 9999] OHFHDERE TEM BN TE L3, year < 1000 DHiPH D
Bt 0 HpIhT 4 HOBFTRITIERD ¥ A,

N—= a3y 3.2 TEHE: DIFIONN—Y 3 ¥ Tld, strftime() XV v RiX years >= 1900 OHifHDF
BUOPRZEFATL,

N—Var 3.3 TEH: N—Yar 32 T strftime() XYV v FiZ years >= 1000 DHiFHDELK
Loz ERATL,

strptime () XY v N eI@ONIGE, Yp IHETRHNORH T 4 —L FOATHEEL, LI 65E
FHIEONTD XS ITIRZ N E T,

time BY 2 —)LLiEW, datetime TP 2 — D35 FHR—FLTOVERA,

strptime() XY v FeHIEONIIBE, If FEETIE 1 H15 5 6 HTORFEZZIMNT. HfllHS 0
HHINFET, % & CEEFBOEXCFE Ly POIIRTT (2IEE A, datetime €Y 2 —L DA 7
TVl P ENPRICEEINTVWEDT, ENTTHHZET),

For a naive object, the %z and %Z format codes are replaced by empty strings.

aware 7Y 27 FTIERD K Sk 3.

%z

utcoffset () 1% +HHMM[SS[.f£f££ff]] RO X FHICEHF I N FEF, Z 2T, HE X UTC #
7ty FORMERT 2 HIOXFFH, MM 1 UTC 7ty FO5EERT 2 HioXF4. SS &
UTC A7ty bOBEERT 2 HiOXXFH, £1£fff 1E UTC A7ty bO~A 7 ubBERT
6 HIOXFH TS, A7ty MIHRBOWMDIENE 213 £££££F FOFEREHA, A7k b
WKARBDOMBO TN 21T £££££Ff Hod SS b AMINE T, BRI utcoffset () B
timedelta(hours=-3, minutes=-30) ZiRTHE. %z IXFFH| '-0330"' WEEHAZOLNE T,

N—=Yay 3.7 TEH: UTC A7ty "B THEMATHRITINIZ SROVHIRNELS D £ L,

N—=Ta ¥y 3.7 TEHE: lz I6E TN strptime() XV v FIZEI Nz 2k, oot s —&r
LCavyBN UTC A7ty P TEXET, XX, '+01:00:00' X 1 FKifflD A 7+ v b 72 L iR
WENnEd, MAT, "2 ZETZ LI '+00:00' Z2ET L L RAI%ETY,
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hZ In
strftime(), %Z is replaced by an empty string if tzname() returns None; otherwise %Z is

replaced by the returned value, which must be a string.
strptime () & %Z WREEDHED AZZIFANE T

1. HLTWAY>ryDOrs —LiZX % time.tzname OLEDE
2. N—Fa— FEN7AfH UTC £7zid GMT

D% b, HRIZHEATWSEEE IJST, UTC & GMT BERIZMETH D, EST 3B Z 6 < MMy
7 h 9, EIIEDOEEIX ValueError ZXEH L3,

N—=Yay 32 TEH: %z {8ETH strptime() XV v FIZG 2 6N E, aware 72 datetime A
Tz bIMEREINE T, IBDED tzinfo & timezone £ Y ARV RIZIH>TVWET,

(7) strptime() XY v R HibNGE, WU & %W IEETIZ. BHEE (%) PMEE SN GE DG
HToAHbONET,

(8) %U BXU %W rAERIC, %V IXHEH & ISO F (%G) 2% strptime () OFRXFHNOHTHRE X85
BIFHETOAEONE T, UG & %Y BHWICTERR AN ZF R0 LICH TR LTI EE W,

(9) strptime() XV v Fedicfibhs e &, FX U, %m, %H, %41, %M, %S, %j, %U, W, %V TidFiTtnm
BEETT, FX %y TRETERIIMETT,

iiilpE
8.2 zoneinfo --- IANA time zone support

N—Ya ¥ 3.9 TEM.

Y —2X 13— F: Lib/zoneinfo

The zoneinfo module provides a concrete time zone implementation to support the IANA time zone
database as originally specified in PEP 615. By default, zoneinfo uses the system’s time zone data if
available; if no system time zone data is available, the library will fall back to using the first-party tzdata

package available on PyPI.
BE:

EPa—IJ: datetime
Zonelnfo 7 7 A%MHT 2 K5I ST — &M time & datetime ML £3,

Package tzdata
CPython 27 7 RB Yy R—=IZXoTRAYTFVAEINTWE T 7 —AMR=TFT 4 =D Fr =Y, X
ALY = TF—=2%MHG L. PyPI TERMENATV S,

Availability: not Emscripten, not WASI.
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This module does not work or is not available on WebAssembly platforms wasm32-emscripten and

wasm32-wasi. See WebAssembly 77w k7 #— L for more information.

8.2.1 ZonelInfo Z{FRAT S

ZoneInfo | datetime.tzinfo HIREIES 7 ADEMNLFELELTH D, tzinfo WHIHETLZ L ZHELT
WEF, YA NI X, datetime.replace XY v K, datetime.astimezone XYV v KDWIT NN TR
ELET,

>>> from zoneinfo import ZoneInfo

>>> from datetime import datetime, timedelta

>>> dt = datetime(2020, 10, 31, 12, tzinfo=ZoneInfo("America/Los_Angeles"))
>>> print(dt)
2020-10-31 12:00:00-07:00

>>> dt.tzname ()
'PDT"

Datetimes constructed in this way are compatible with datetime arithmetic and handle daylight saving

time transitions with no further intervention:

>>> dt_add = dt + timedelta(days=1)

>>> print(dt_add)
2020-11-01 12:00:00-08:00

>>> dt_add.tzname ()
'PST'

These time zones also support the fold attribute introduced in PEP 495. During offset transitions
which induce ambiguous times (such as a daylight saving time to standard time transition), the offset
from before the transition is used when fold=0, and the offset after the transition is used when fold=1,

for example:

>>> dt = datetime(2020, 11, 1, 1, tzinfo=ZoneInfo("America/Los_Angeles"))
>>> print(dt)
2020-11-01 01:00:00-07:00

>>> print(dt.replace(fold=1))
2020-11-01 01:00:00-08:00

When converting from another time zone, the fold will be set to the correct value:

>>> from datetime import timezone
>>> LOS_ANGELES = ZoneInfo("America/Los_Angeles")
>>> dt_utc = datetime(2020, 11, 1, 8, tzinfo=timezone.utc)

(RDR=V1ZHiEL)
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(RIDR=I D5 DR E)
>>> # Before the PDT -> PST transition
>>> print(dt_utc.astimezone (LOS_ANGELES))
2020-11-01 01:00:00-07:00

>>> # After the PDT -> PST transition
>>> print((dt_utc + timedelta(hours=1)).astimezone(LOS_ANGELES))
2020-11-01 01:00:00-08:00

8.22 7—%4V—2X

The zoneinfo module does not directly provide time zone data, and instead pulls time zone information
from the system time zone database or the first-party PyPI package tzdata, if available. Some sys-
tems, including notably Windows systems, do not have an IANA database available, and so for projects
targeting cross-platform compatibility that require time zone data, it is recommended to declare a de-
pendency on tzdata. If neither system data nor tzdata are available, all calls to ZoneInfo will raise

ZoneInfoNotFoundError.

Configuring the data sources

When ZoneInfo(key) is called, the constructor first searches the directories specified in TZPATH for a file
matching key, and on failure looks for a match in the tzdata package. This behavior can be configured

in three ways:
1. The default TZPATH when not otherwise specified can be configured at compile time.
2. TZPATH can be configured using an environment variable.

3. At runtime, the search path can be manipulated using the reset_tzpath () function.

Compile-time configuration

The default TZPATH includes several common deployment locations for the time zone database (except

b2

on Windows, where there are no "well-known” locations for time zone data). On POSIX systems,
downstream distributors and those building Python from source who know where their system time zone
data is deployed may change the default time zone path by specifying the compile-time option TZPATH (or,

mo