The Python Library Reference
(1] 3.9.21

Guido van Rossum
and the Python development team

12 A 09, 2024

Python Software Foundation
Email: docs@python.org






Contents

fiigr

L1 T R

(It pi s
(Vi 3

3.1 1 site BEHLESINMIH &

4.1 BEREKI
42 f§/Riz® --- and, or, not
43 WREHE
4.4  PrEdA - int, float, complex
BRI B 5
BT BBy 3
T BB s
B BB Avis
45  EAHREE
AERGERREL L
4.6 JPH|FEA - 1list, tuple, range

441
442
443
444

4.5.1

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6

AR

AL PP A1 2

RES P
List (#:31])

2
range XTR . . ...

47  CRFHEA - str

4.7.1
472

4.8.1
4.8.2
4.8.3
4.8.4
4.8.5

4.10.1

411 R SCEPRARRA
4.12 GenericAlias 257
PREIZRE Lo

4.12.1

FAFER I T

printf WA FAFERAS L
4.8  HEBIFEYZEM - bytes, bytearray, memoryview
bytes XF&% . . . . ...

bytearray X%

bytes Fl bytearray #5/F
print f XA §ig1t
PR ..o
49 HEHPEH - set, frozenset
4.10 WAl - dict

TR AR 5




4.12.2 GenericAlias XZEMEFRENE . . . . . 79

413 HABPIERIL . 80
4.13.1 B 80
4132 BB . ..o e 80
4033 FBEL . o 80
B34 TV o 80
4135 RBELNIG . o o 81
4.13.6 ZBRITFG . ., 81
4137  ZSRFGE L 81
4138 BBETERTE « o o 81
4.13.9 RAEZILRIER . . 81
1300 THIRML « o e e e e 81
41301 PIEBRTE o 82

414 ERIRIBYE . .o 82

4.15 BRFRFEBRE B S . L 82
4.15.1 SZSEMMT APL. . . . 83
4152 TEEFRHME . . . . o o 84
4053 HEFHCE . . . 84

5 [Egnypish 87

50 B TR 87

52 BARAEREIGIIN . . 88

5.3 B 88

S4B 88
SAL  OS B , 93

5.5 e 94

5.6 SEIEIREEH . ., 95

6 SCASJEPH (Text Processing) JIR %5 97

6.1 string--—- L FREREEAE . . o e 97
610 FRFEREER e 97
6.1.2  HENFFEEMEEAL 98
6.1.3 M EUFERFERIEYE . e 99
6.1.4  FERFERFER . e 105
6.1.5  HHBIERZEL . . . . e 106

6.2 re-——IEMZHEREME .. . 106
6.2.1  IENMIZEAICIEYE e 107
6.2.2  BEHLAZS . e 111
6.23  IEMFAARTE (ENITE) . . 115
6.2.4  DLRIRTE . o o 116
6.2.5 IEMIZEERBIT . . o 119

63 difflib-— HFEZERMEEITE 124
6.3.1  SequenceMatcher X542 . . . . . . ... 128
6.3.2  SequenceMatcher FRIZRMI] . . . . . . 130
6.3.3  Differ XI2 . . . e 131
6.3.4  Differ 78 . . o 131
6.3.5 difflib B ITEEID .« . . 132

6.4 textwrap--— XARHBHBNMATSIHEIS . . . . . e 133

6.5 unicodedata ---Unicode {HHE . . . . . . . . ... 137

6.6 stringprep - RUFMFERFRETNG . . . o o o 138

6.7 readline-—-GNUreadline BT . . . . . . o o v v e 140
6.7.1 WAL SCEE . e 140
6.7.2  ATEMIR . o 140
6.73  THHTICHE .o e 141
674  JHWHIZE . o 141
6.7.5 JEENET . . e 142
6.7.6  Completion . . . . . . . . . e e e e e e e e e e e e 142
6.7.7  IRPI . e 143




6.8 rlcompleter --—-GNUreadline FUAMERREL . . . . . . . . o o . o o 144
6.8.1 Completer XJZ . . . . . . e 144
R B R 55 145
7.1  struct —— BFEHFRMNFTER HEREBIRE o 145
7.1.1 BB . o s 146
R A N 4 = = 146
728 1 = S 149
72 codecs — HfEMSESFEMAIA R EZIE . . L 150
721 HRRRETDERILIE L 152
722 YRR Unicode . . . . ., 158
723 FRAEDRIL . . o 159
724  Python HJEMAIBHES . . o 162
725 encodings.idna - W ARFPRERES . .. ..o oo 164
7.2.6 encodings.mbcs -—- Windows ANSIACASTL . . . . . . . ... .. ... 165
7277 encodings.utf_8_sig-- 1 BOM 24411 UTF-8 4ifffday . . . . . . . .. . .. 165
B o 167
8.1 datetime — FEAHMIFBEIZERL . . . . o 167
8.1 BUHIBRTSHGEAEIIG . .. 168
8. 1.2 I . 168
8.13  HRLHIZETL . L 168
8.1.4 timedelta ZEXIZ . . . . o 169
8.1.5 date X . 173
8.1.6 datetime X . . . . .. 177
8.1.7  time WG . . . e 187
8.1.8 tzinfo M . . . . . 190
8.1.9  timezone KB . . ... 196
8.1.10 strftime () Ml strptime () AT H . . . . . . o o 197
82 zoneinfo--—-TANAWIX . . . o o o 200
82.1 fHFH ZoneInfo . . . v v v i 201
8.2.2  BUBIUR . . 201
823 ZoneInfo & . . ... 202
824 BB . . . 204
8.2.5 AN TE . 205
2.6 SR 205
83 calendar - HIJFFIIEEET . . . . . o o o 205
84 collections -—ZFZERIHUAEE . . . . . 209
8.4.1 ChainMapobjects . . . . . . . . . . e 210
8.42 Counter WIE . . . . e 212
843 deque X ... e 214
844 defaultdict R . . . . . .. 218
84.5 namedtuple () MAITCAM L) BREL . . . . . . 219
84.6 OrderedDict X4 . . . vttt 222
8477 UserDict X . . . o o 223
8.4.8 UserList XIZ . . . o o o i 224
8.4.9 UserString X . . . . e 224
85 collections.abc -— Z&#FIURREZE . . o . 224
85.1  BERMMZHELZSE 225
8.6 heapq - HEREENF (heap queue) JHAETE . . . . .. 228
8.6.1  FEEEFUM . . . o o 229
8.6.2  BJ:[E)% (Priority Queue) BEAEANEN . . . . . ... 230
8.6.3 R e 231
8.7 Dbisect - [y "ML (Array bisection algorithm) . . . .. ... L. L. 232
8.7.1  HEAITHNZE . . 232
8.7.2  HABIRB . . . e 233
8.8 array --— EFCRMIMUETIBEMS] . . . . . e 234
89 weakref —— GG . ... e 236




8.9.1  FHBIFHNIZ . o 239

8.9.2 TR . o 240
8.9.3  RLEBUNFG L 241
894 MALEZRE _del_ () ¥ . . 241
8.10 types —— BIASEMAIEMNERTILTR . . . o o e 243
8.10.1 ZIATEIUBIE . . . . 243
8.10.2 ARMEMERERRZETL . . L 244
8.10.3 PN THIERIBEEL . .« o o o e e 247
8104 PMETHBEREL . . . . . e 247
8.11 copy - ¥J2 (shallow) IR (deep) HHIEIE . . . . . . . 248
8.12 pprint ——FABEFEALHHE . . . 249
8.12.1 PrettyPrinter K2 . . . . o e e e e 250
8122 TR . o 251
8.13 reprlib-— B —Ffhrepr () SEH . . . . . e 254
8.13.1 Repr ATZE .« o v o o 254
8132 TZALRepr X4 . o o o 255
8.14 enum-—— XRMEEIZEE . . o o 255
8.14.1 BEHLINZS . o o 256
8.142 BUFEENUM . . . o v vttt e e e 256
8.14.3 MZER R MIEBHMIGFLIN - . . . 257
8.14.4 EEIMZEHBFUE . . o o o o e 258
8.14.5 WRHIZEMEME— . . o o o 258
8.14.6 FHHEGNEEIL « « o v o o e e e e 259
8.14.7 TEM L L 259
8.14.8 HUIGZEE . . o 260
8.14.9 GIEMIMEHRRUBYE . . 260
8.14.10 ZPRMI Enum 12540 . .« . s 261
81411 FTAL (pickle) . . o o o 262
8.14.12 BN APL . . . 262
8.14.13 PRAEIIMLES © .« o e 263
8.14.14 fHHMEM __new () 5 _ 03t () v v vt 266
81415 RN . o o 267
8.14.16 BRHMAEAMIIKIT o v e e e 271
8.15 graphlib — EERMLIEMGEMITIRE . . . . . 273
8.15.1 S L 275
%ﬂﬁﬁﬁﬁiﬁ*%ﬁﬁ 277
numbers — BUFEIIMEIEZE . L e 277
.11 BUFHIRIR « o o o e e e e 277
9.1.2  EAEOTERE. . . . 278
902 math-—FFHREL. . . . . e 280
92.1  BUEHFREEL . . . 280
922  ERREUSIEGREL . . . . 283
923  EABEREL . . 284
924  HEEEEER ... 285
925  RUHHEREL . . . o o 285
9.2.6  FREREREL . . . . 285
027 B 286
93 cmath-— XFEEMIFEFRE . . o o e 286
93.1  FRARKERIMAARKEROGES. . . . 287
932  EERBUGHIBREL . . o 287
933 SAEEL . .. 288
934 RUHHEREL . . . . o 288
935 BB . . 288
03.6 BB . 289
94 decimal — THEHIEARTESIBE . . e 290
0.4.1  PUEATTEER . o o 291
9.42 Decimal BT . . . . . e 294




10

11

9423
9.4.4
9.4.5
9.4.6
9.4.7
9.4.8
949
9.4.10

EFIOHR o

BZRER .
BURE . o

Decimal F UL . . . . o e e e

0.5 fractions — 080 . . . .

9.6 random-—ZEAHBENLEL . . . . . o

9.6.1
9.6.2
9.6.3
9.6.4
9.6.5
9.6.6
9.6.7
9.6.8
9.6.9

BHOIIAE . . o
MAFFIEIRREREL . . o
BRCHBREL . . o o e
FPHVHBREL . . o e
) [
BAVAERES - o o
FFRIPERBEIE . . .
1
BURE . o

9.7 statistics - BERZEFFEATC . . . . .

9.7.1
9.7.2
9.7.3
9.7.4
9.7.5

SEYEEL R ATE R . .
BERE (spread) FUTIIR . . . . . e
BRTCAHET . . . e
Bl 2L

TETTT o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
NormalDist X2 . . . e

10.1 itertools —— NEWUEHAMAIEEERE . . . . o o

10.1.1
10.1.2

Itertool BRI . . . . . o e
Iertools LT . . o o e e e e e

10.2 functools - BRI AR EREAE . o o 0

10.2.1

partial X4 . . o e

10.3 operator — FREIBHAFEMREE . . . . . L

10.3.1
10.3.2

(e SR

PRESAFEIREL . .
FHLBEFRT . .o

1]

11.1 pathlib — HFRRISCERGEIRZ . . e

11.1.1
11.1.2
11.1.3
11.1.4

ERER .
BEEEAR
ELRERAZ
SER os BB T . o

112 os.path — B EAE . o o e
113 fileinput — EREHEZMEARBIIT - - - 0 o o
114 stat — fif#ffr stat () S50 . . . .

115 filecmp - XXEMHEERIES . . o o o o

11.5.1

dircmp 28 . e

11.6 tempfile ——ABIGH SCAFESE . . . o o o e

11.6.1
11.6.2

L
CFFAMBRERAS R . o

11.7 glob -— Unix RAGEERARIRI R . . . .
11.8 fnmatch --- Unix CEEZASCITHED . . o 0 o o
11.9 linecache —— BENLIEE SCAFT . . o o o o o
11.10 shutil —— S SCEEERVE o o o e

11.10.1
11.10.2
11.10.3

FSRAISCORBETE © o o
e
EHRH RIS




12 Bt Aft 409

12.1 pickle ---Python Sf 74k . . . . o o o e 409
12.1.1  S5HA Python BEEREIIIEZR . . .o o o 410
12.1.2  BERAEE 410
1213 BRI ..o 411
1214 AIRABEEIEREIRTS . o 414
125 EFEERB . . o o 415
12.1.6 288 RBRIMAT R EESALA 420
1217 AMEBZEIRIK . 420
12.1.8 BRI RASE: .« o 422
1219 BERE . o o 423
12110 BT . oo e 423

122 copyreqg - WEMIACA pickle BB FAREL . . . . . o o o o 424
1221 TR0 . o 424

123 shelve -——-Python ST AL . . o o o o o 424
1231 BRI . o o 425
1232 TRGI . o 426

12.4 marshal -—- NHE Python X240 . . o o o o e 427

125 dbm---Unix ” BHEEE” FELT . . o o 428
12.5.1 dbm.gnu -—- GNU %f dbm TN . . . o o o o e e e e 429
1252 dbm.ndbm-— T ndbm BT . . . . L 430
12.5.3 dbm.dumb - X DBM SEH . . . . . 431

12.6 sqlite3 -—-SQLite $i4EZE DB-API 2.0 B 45 . . . . . .o . 432
12.6.1 BEHRRRECFIB R . . . 433
12.6.2 RN (Connection) . . . o . v o e 436
12.6.3  Cursor X2 . . . o o, 442
12,64 F7RF5E 444
12.6.5 0 o 445
12.6.6  SQLite 5 Python Z5B . . . . . . 446
1267 FEHITES . o 450
12.6.8 HARAEM sglited . . . e 450

13 204 RO AE 453

13.1 zlib-— 5 gzip 3EENIELR . . . - o o e e 453

132 gzip-— K% gzip MU0 . . . . o 456
13.2.1 FHEETRGL o o o e, 458
1322 TR « o o e 458

133 bz2 - Xfbzip2 4RI . . . o 459
1331 SCEEEZERIMRIE . . . . o o 459
1332 BEETEGHARIE . . . . o 460
13.3.3  —WRMEEAESMBRIELL . . . . . e 461
1334 FHEETRBL o o 462

134 lzma-— I LZMA BEEFER . . o o o o e e e 463
1341 BBIEGSTIE . o o 463
1342 FENETEGEMNBELGATIE . . . 464
1343 ZRTH . o 466
1344 FEEHEXWTIESEE . . e 466
1345 BT . o o 467

135 zipfile —fHH ZIP FFRY . . o o o 468
13.5.1 ZipFile X152 . . o o 469
13.5.2 Path X2 . o o, 472
13.53 PyZipFile ST . . o o o o 473
13.54  ZipInfo ST . . . o o 474
1355 TR « o o o e 475
13.5.6 fRIEZEIIBEIE . . o 476

13.6 tarfile -— 5 tar IFRYSCHE © . . o 476
13.6.1 TarFile X142 . . o o 479
13.6.2 TarInfo X2 . . . o o 482

vi



13.63 FRIEGLIESE o 484
13.64  GOFTFHELD © o o o 487
13.6.5 1T« o o e e e 488
13.6.6 ZHER tar #83 . L L 489
13.6.7 Unicode [AII . . . . . . o 490

14 HERKEX 491
141 csv-—CSV SUEERE . o o o e 491
1410 BEENZS . o 491
14.1.2 RS SEC . . e 495
14.1.3 Reader X2 . . . o o o e 495
14.1.4 Writer X4 . . . o o e 496
LALS TRB . e 496
142 configparser - BB SCEEMATES .« . o o o o o 497
14.2.1 PR . e 498
1422 SHRIOBAEIL © L 499
1423 BRI .« o o o o e 499
1424 SRR INT SCEEEERT o o e 500
1425 (HIGIEME « . o o o e e e e 501
142.6  BREFMGAN . . o o 502
1427 ERURATERAT N .« o e 503
1428 HRAPLRB . . o o o e 507
1429 ConfigParser X4 . . . . . . . e 508
14.2.10 RawConfigParser XT4 . . . . . . . . . e 512
L4201 B o 512

143 netrc-—netrc CEFALFE . . o o L 513
14.3.1 mnetrc X . . o o e e e e 513
144 plistlib - WG Apple .plist SCHF . . oo o oo 514
LAAL TRB . e 515

15 55 517
15.1 hashlib —ZEMaESIHBIE . . o 517
1511 BATEEEYE o o 517
15.1.2 SHAKE SR R . . . o e 519
15.1.3 BEEHIRAE © . o o 519
15.14 BLAKE2 . o o oo o 520

152 hmac — HETBEMMBINIE . . . e 527
153 secrets — [FE RSB RZER/LE . . . . . 528
1531 BLEL . . o 528
1532 [FEVERERL (token) . . o oo oo 529
1533 HABERT . . o o 529
15.3.4 JEMRFIGFMAETE TS (best practices) . . . . v v v v v v e e e 530

16 RSN S5 531
16.1 os - ZFEVERGIEIT .« o o e 531
16.1.1 X%, T35, DARIREIASR. ... . 532
16.1.2 HHEESEL . . . 532
16.1.3  BUBSCHERTE .« o o 537
16.1.4  STHHGRSFEE . o o o e 538
16.1.5  SCEERTHSE © . o o e 546
16.1.6  FEFEEETE . . L 565
16.1.7 THEEBRBEIT . L o 575
16.1.8 HAMERSEE . . o e 576
16.1.9 BEHLEL . . o o e e 577
162 io-—AMHRIIRL T H o o 578
16.2.1 BEEE 578
1622 EBVEERIEIT ..o 579
1623 ZBIIEIRSEM . o o e 580
16.2.4  FERE .« o o 589

vii



16.3

16.4

16.5
16.6

16.7

16.8

16.9
16.10

16.11

16.12
16.13

time - BHAIBGTTIIFIEEIL © . . o o 589

163.1 FREL . . o o e 590
1632 ClockID HEE . o o v o e e e e e e 596
1633 BIRER - o o 597
argparse - fpATIEI . SECRIFaMras . . . . . .o 598
16.4.1  TRP . o o o e 598
1642 ArgumentParser ¥4 . . . . . ... e 599
16.4.3 add_argument() 535 . . . . .. e 607
16.4.4 vparse_args() J7VE . . oo e 616
1645 HESLH TE o 619
16.4.6 TJlZtoptparse fUHE . . . . . e 626
getopt - C RS A TR TR #E . . . o o 627
logging ——Python By HEIC LE o . o o o o 629
16.6.1 Q0SEEERTA .« o e 629
16.62 HEBR . o o o 633
16.6.3 ALFRERNTZ . o o e 633
16.6.4 FEFCERATR . o o e 634
16.6.5 IHUEZENTE . . L 635
16.6.6 LogRecord J&TE . . . . . . . e 636
16.6.7 LogRecord JEME . . . . . . . 637
16.6.8 LoggerAdapter X4 . . . . . o i 638
16.6.9 ZRFRZCA . . . e 638
16.6.10 BIERZEREL . . . . o e 638
16.6.11 BIERZIEME . . . o o e 642
16.6.12 HHEAAHUERL . . . L e 642
logging.config-— HEICsREIE « - o o o o i e 643
16.7.1 BEEERREL . . o o o e 643
16.7.2 ZAZZR .« . oo e e e e 645
16.7.3 PEEFHUIENY . e 645
16.7.4 TEBE A& e 650
logging.handlers — HEAFERT . . . . o o 652
16.8.1 StreamHandler . . . . . . . . . . . . . . .. e 652
16.8.2 FileHandler . . . . . . . . . . . . . . e e e 653
16.8.3 NullHandler . . . . . . . . . . . e e e e 653
16.8.4 WatchedFileHandler . . . . .. .. .. ... .. ... .. .. ... 654
16.8.5 BaseRotatingHandler . . . . ... . ... ... L o 654
16.8.6 RotatingFileHandler . . . . . . . . .. ... ... Lo 655
16.8.7 TimedRotatingFileHandler . . . . . . . ... ... ... .. .. . ... .. . ..., 656
16.8.8° SocketHandler . . . . . . . . . . . . . e 657
16.8.9 DatagramHandler . . . . . . . . . . . e e e e e 658
16.8.10 SysLogHandler . . . . . . . . . . . . . e e e 658
16.8.11 NTEventLogHandler . . . . ... .. ... ... ... .. ... .. ... 660
16.8.12 SMTPHandler . . . . . . . . . . . e e e e e e e 661
16.8.13 MemoryHandler . . . . . . . . . . . . e e e e 661
16.8.14 HTTPHandler . . . . . . . . . . . . e e e e e e e e e e e e e e 662
16.8.15 QueueHandler . . . . . . . . . . .. e e e e e 662
16.8.16 Queuelistener . . . . . . . . . . .. e e e e e e e e e e e e e e e 663
getpass — XS ET A T H . . . 664
curses —— ZIgFMFBRICIE/RIAATE . . . o 664
16.10.1 FREL . . o o e 665
16.10.2 Window K42 . . . o o e e 671
16.10.3 FEED . . o o o e 676
curses.textpad - [T curses BRI SCASE ATSM: . . o o o oo 680
16.11.1 SCASHENTZR . o o e 680
curses.ascii-— J T ASCIH F4FMTHE . . . o 681
curses.panel ——curses [HTMARY E . . . . . . o . 683
16.13.1 BREL . . . o o e 683
16.13.2 Panel B4 . . . . . o e 684

viii



16.14 plat form — FEURZFE-EIIFREETRE . . . . o o 684

16.14.1 BEFE .« o o e 685
16.14.2 Java "85 . o 686
16.14.3 Windows "4 . . . . o e 686
16.14.4 macOS 545 . o o o o e 687
16,145 UK FE « o o oo e o e 687

16.15 errno — FRffE errno RG-S . o o o o e 687
16.16 ctypes -—- Python IUANEREE . . . . . o o e 693
16.16.1 ctypes R . . o . o o 693
16.16.2 ctypes ZZFI . . . . e 710

17 JEkdar 723
17.1 threading - ETERFEMIFHAT . - - o o o e 723
17.1.1 SFEARHEIE . . . 725
17.1.2  ZRBERTR . o e, 725
17.1.3  BRER . 727
17.1.4  BRIABINIS . . o o 728
17.1.5 RIS 729
17.1.6  (EEBRTE . . 730
17017 FEERER 732
17.1.8  GERFEEATE © o o e 732
17.1.9 BRSNS . o 733
17.1.10 #E with AP ERSE. KRGS E ..o o 734

172 multiprocessing --- %?ﬂ%{ﬂ’]ﬁﬁr ............................. 734
1720 BHTS o o e 734
1722 B .o 740
1723 ZREEIRS . . e 765
17.24 BT . . e 768

173 multiprocessing.shared_memory - A] \IFRE B dL =N . . . o o L. . 773
17.4 concurrent 10 . . . . o 777
17.5 concurrent.futures — JBEIFHITES . . . . . o 777
17.5.1 EBxecutor X . . o o e 778
17.5.2 ThreadPoolEXecutor . . . . . . . . . . . . i e e e e e e e 779
17.5.3 ProcessPoolExecutor . . . . . . . . . . . . . . .. e 780
17.5.4 Future B[ . . o o o o e e 781
17.5.5 BEHLEREL . . 783
17.5.6 Exception 25 . . . . . . .. e 783

17.6 subprocess - THFREEHE . . . e 784
17.6.1 ffiJf] subprocess Bl . . . . e 784
17.6.2  ZZ4ZLH o o, 791
17.63 Popen X4 . . . o 791
17.6.4 Windows Popen BJ T . . . . . . . . .. 793
17.6.5 BIHMIEB APL . . . e 795
17.6.6 {fiJf] subprocess fHUFMIHEEL . . . . . . . . . 797
17.6.7 [H=CH Shell KATBREL . . . o o o o o 800
17.6.8 [EVE . . o o 800

17.7 sched — FIEELE . . o o o e, 801
17.7.1 PBERERTZE 801

17.8 queue — —ANAFWIBATIZE . . o o e 802
17.8.1 Queue X2 . . o o o 803
17.8.2 SimpleQueue X4 . . . . . e 804

17.9 contextvars - F R IR E . . . . e, 805
17.9.1  E RS E: . e 805
17.92 T B RICETER .o e 806
17.9.3 asyncio EHF . . . e 808
1710 _thread — JREZZIE APL . . . . . . . 808
18 ML RIERE [l 811




18.1 asyncio-—FHTO . . . . . . 811

18.1.1 PHEEGAESS . o o o o o e 812
I8.1.2 JiL v v o o o e 825
18.1.3 [AIZEJRIE . . . e 831
18.1.4 - HERE . o o 835
18.1.5 BAFUEE . . 839
18.1.6 B .« o e 842
18.1.7 TLETEIR . . 843
18.1.8 Futures . . . . . . . . . e e e e e e e e e e e e e 862
18.1.9 EWFIMINL . . o o 865
18110 45WE © © v o e e e 878
18.1.11 G o o e 881
18112 TERGL APLZZE] . o o o o 882
18.1.13 2L APIZRET| . . . . 884
18.1.14 Hasyncio TFR . o o o v o o e e 889

18.2 socket — IEJEMIZEIETT . . o o o 893
1821  EIEFMIUGE .« o o o e 893
1822 REHLNZE © o o o o e e, 895
1823 BEETATG « o ot 905
1824 HFEBFRBUI . . .. 911
18.2.5 IRl . o o o 911

183 s51 —— EHEFX LM TLS/SSL ALRESE . o o 915
18.3.1 k. WEFMFBEAIE . . . 915
18.3.2 SSL B ETE . s 927
18.3.3 SSL ERTL . . o e 930
1834 IE40 . . . o 938
18.3.5 IRl . o o o e, 940
183.6 XKTIEMHZEEREFIIVEET . . . o o e 942
183.7 WHEBIO THF .« . o o e 943
18.3.8 SSL & . . . s 945
18.3.9 ZZAZLEL . . e, 945
18.3.10 TLS 1.3 . . o . o o e e e e 946
18.3.11 LibreSSL SZHF . . . . o o e 947

184 select —ZEFFVOSEIN . . . o o v o e 947
184.1 /dev/poll BHIRFE « o oo e 949
1842 W%l B AACH R IR (epol) SF42 . . o o o 950
18.43 Poll BFEE . . o 951
18.4.4 Kqueue X . . . . e e e 951
1845 Kevent M4 . o v v it e 952

185 selectors-— B UOBEMIE . . . .« e 953
18.5.1 ANy « v o o o 953
18.5.2 2 e, 954
1853 IRl . o o o e, 956

18.6 signal —— B IERLT . . o 956
18.6.1  —JBHLIN © o e 957
18.6.2 FEHLINZS . o o o 957
18.6.3 IRl . o o 963
18.6.4 XFF SIGPIPE fUULHH . . o o o e e 963
18.6.5 A XEEAFRBFSHIERE . . . 964

18.7 mmap -— WAEMEST S STHE . o o e 965
18.7.1 MADV_* HH . . s 968

19 G KMIB bR 969
19.1 email — W THIESE MIME ZRFEEL . .. o o 969
19.1.1 email.message: FE/R—EHMHTHMERE . . . . . 970
19.1.2 email.parser: T THBMAEE . . . o o o o 977
19.1.3 email.generator: A MIME XCRY . . . . . . ... 980
19.1.4 email.policy:Policy X[ . . . . . . . . e 983




20

19.1.5 email.errors: HEMEFEZE . o o 989

19.1.6 email.headerregistry: HEMNARLIE ... o 990
19.1.7 email.contentmanager: HH MIME NZ& . . . . . . . .. o 995
19.1.8 email: /R . o o o o e 997
19.19 email.message.Message: ffiff] compat32 API /R FHLFEE . . . . .. 1003
19.1.10 email.mime: MSLBIEHE THEAFI MIME XF4 . . . . . oo 1010
19.1.11 email.header: EFREFRSL . . . o o o o 1013
19.1.12 email.charset: FRFE . . . o o o e 1015
19.1.13 email.encoders: FHEE . . o o v o o 1017
19.1.14 email.utils: HABTE ... 0 1017
19.1.15 email.iterators: L . . . . . . . e 1020
19.2 gson - JSON b FIRILZE . . . o o o o e e 1021
19.2.1 AR . . 1023
19.2.2  ZRTEEsFIIBIDREY . . . 1024
1923 BUAN © o o 1026
1924 FREFFETERIEBMENE © . . 1027
1925 BIFFRID « + o o v e e e 1028
19.3 mailbox -— #AEZRREICIIHBE . . . . o o 1029
19.3.1 Mailbox X . . o 1030
1932 Message X . o oo e 1037
1933 58 1044
1934 BT . . o o e, 1044
19.4 mimetypes — BRET A E) MIME 2880 . . 0 . o o e 1045
19.4.1 MimeTypes XI5 . . . o o 0 e e 1047
19.5 base64 Basel6. Base32., Base64. Base85 &Rl4wfE . . . . . . . ... ... ... ... 1048
19.6 binhex --- X} binhex4 AFHATHRIBFMRIS . . . . . . . 1050
19.6.1 [EME . . . o 1050
19.7 binascii-— Z“FERIFIASCIIHEES .. ..o 1051
19.8 quopri - ZiS 5S4 MIME B0 afFTEIRGE . . . . . . 1053
bt RE 1L 1055
20.1 html —— B AFCIE S F . . . e 1055
20.2 html.parser --- fjE HTML #1 XHTML 888 . . . . . . . o o oo o oo 1056
20.2.1 HTML fRNTEROIERT © . o 1056
20.2.2 HTIMLParser JJ¥E . . . o o e 1057
2023 BT . . 1058
20.3 html.entities --—-HTML —f%SARIIE X o o 0 0 o o 1060
20.4 XML BEHEBIZL . . . . e 1060
20.4.1 XML G . o o o e e 1061
2042 defusedxml L . . . .. e 1062
20.5 xml.etree.ElementTree --- ElementTree XML API . . . . ... ... ... ........ 1062
2051 BORE . . 1062
20.5.2 XPath STFF . . . o e 1067
20.5.3 B L 1068
20.5.4 Xinclude 3. . . e 1071
20.5.5 B 1072
20.6 xml.dom-— SCRYXTEAETL APT . . . . o o e 1079
2061 LS « o v v e 1080
20.6.2 DOM HIRTEE . . e 1080
20.6.3  —EME . e 1088
20.7 xml.dom.minidom--—-f/MEEJ DOM SEHE . . . .. L 1089
20.7.1 DOM SR . o o 1090
20.7.2 DOM 7RI . o o 1091
20.7.3 minidom FIDOM FRUE . . . . o o o e 1092
20.8 xml.dom.pulldom--- FFFHEER>DOM B . . . . . .. 1093
20.8.1 DOMEventStream X2 . . . . o o i e e e e e 1094
209 xml.sax -—— ZHESAX2 BNTEE . . . o 1094
20.9.1 SAXEXCeption X . . . . . .. e 1096

Xi



21

20.10 xml.sax.handler - SAX ZPFEZRAUREZE . . o . L 1096

20.10.1 ContentHandler X2 . . . . . . o o o e 1098
20.10.2 DTDHandler X142 . . . . . . e 1100
20.10.3 EntityResolver X4 . . . . . . . . . e 1100
20.10.4 ErrorHandler X152 . . . . . . 1100
20.11 xml.sax.saxutils ——SAX THEE . . . ... ... . . . ... ... 1100
20.12 xml.sax.xmlreader -—- T XML a8 00 . . o o o o oo 1101
20.12.1 XMLReader %42 . . . . . o o e 1102
20.12.2 IncrementalParser X2 . . . . . . ... e 1103
20.12.3 Locator X2 . . . . e e 1103
20.12.4 TnputSource X . . . . o o e e e 1103
20.12.5 Attributes TEL . . . e e e 1104
20.12.6 AttributesNS T . . . o 0 o e 1104
20.13 xml.parsers.expat -— {fi [f] Expat [P XML M . . . . . . . . . o L. 1105
20.13.1 XMLParser X152 . . . . o 1106
20.13.2 ExpatError S8 . . o e e e e e e 1110
20133 JRP . o 1110
20.13.4 PNZREFER . . 1111
20.13.5 Expat S5 E . . . . e 1111
RS B 1115
21.1 webbrowser --- JJTHMF Web WINaAS S HIRE . . . o o o o 1115
2111 WA HIRSRT G .« o e 1117
212 wsgiref-——WSGI TEMBEEI . . . . oo 1117
21.2.1 wsgiref.util -WSGIFEETH . . . ... . .. . . 1118
21.2.2 wsgiref.headers - WSGIMNWARLTH .. ... . o . . . . 1119
2123 wsgiref.simple_server -- — a8 WSGIHTTP iR%4% . . . . . . . .. .. 1120
2124 wsgiref.validate --- WSGI —&(PEREAAY . . . . . . . . ... L 1121
21.2.5 wsgiref.handlers - f[REGZ/M 32 .. o . o 1122
21.2.6 BT . . 1125
213 urllib--—-URLAFEEIEL . . . 1126
214 urllib.request — fTFHFURL WO H RIE . . . . . . . o 1126
21.4.1 Request X1 . . . . o e 1131
21.4.2 OpenerDirector X4 . . . . . o o e 1132
21.4.3 BaseHandler X4 . . . . . . e 1133
21.4.4 HTTPRedirectHandler XF2 . . . . . . . . o e 1134
21.4.5 HTTPCookieProcessor X4 . . . o v v v o e e e e e e e e e e e 1135
21.4.6 ProxyHandler XT42 . . . . . . ... 1135
21.4.7 HTTPPasswordMgr X4 . . . . o o o e 1135
21.4.8 HTTPPasswordMgrWithPriorAuth X742 . . . . . . . . .. ... ... . .. .. ..... 1135
21.4.9 AbstractBasicAuthHandler 31542 . . . . . . . . . . 1136
21.4.10 HTTPBasicAuthHandler X142 . . . . . . . . . . e 1136
21.4.11 ProxyBasicAuthHandler $f 42 . . . . . . . . . . . . e 1136
21.4.12 AbstractDigestAuthHandler ¥F42 . . . . . . . . . . . . 1136
21.4.13 HTTPDigestAuthHandler XJ4 . . . . . . . . . . . . . .. it 1136
21.4.14 ProxyDigestAuthHandler {42 . . . . . . .. ... . 1136
21.4.15 HTTPHandler X2 . . . . . . o o e e 1136
21.4.16 HTTPSHandler X5 . . . . . . o o it e e e e e e e 1137
21.4.17 FileHandler $F42 . . . . . o o e 1137
21.4.18 DataHandler X4 . . . . . . . . . 1137
21.4.19 FTPHandler X122 . . . . . o o o e 1137
21.4.20 CacheFTPHandler X2 . . . . . . o i e e e e s e 1137
21.4.21 UnknownHandler X2 . . . . . . o o o e 1137
21.4.22 HTTPErrorProcessor X2 . . o o v v v o e e e e e e e e e e e e e e 1137
21.4.23 Bl . e 1138
21424 EVEMIIIEELT o o 1140
21.425 urllib.request BIPRMI . . . . . o . 1142
21.5 urllib.response —urllib fffJAJ Response 28 . . . . . .. .. . ... ... ... ..., 1143

Xii



21.6 urllib.parse ATMHTURL . . . . . . . . 1143

21.6.1 URLfRHT . . o o o e 1143
21.6.2 URL parSing SECUTity . . . . . . v v v v vttt e e e e e e e e e e e e e e e 1148
21.6.3 M ASCH a7 . o o o e e e e 1148
21.64 ZEMEIRMTZESR . . . 1148
21.6.5 URLFERL . . . o e 1149
21.7 urllib.error —urllibrequest 5| EM I . . . . o o 1151
21.8 urllib.robotparser ---robots.txt IEVEMATEET . o o o o 1152
219 http-—-HTTPEIEE . . . e 1153
21.9.1 HTTPARZSID . . . o o 1153
21.10 http.client ——-HTTP P HE « v v v e e e e e e e e e e e e e e e e e e 1155
21.10.1 HTTPConnection %[22 . . . . . v v v i e e e e e e e e e e e e e 1157
21.10.2 HTTPResponse X4 . . . . . o o o i e e e e e e e e e e 1159
21103 ZRF . o e 1160
21.10.4 HTTPMessage X4 . . . o o v i e i e e e e e e e e e e e e e e e e 1161
2111 ftplib - FTP HMYZE I © . o e e e e e e e 1161
21111 FTP XFE . o o e 1163
21112 FTP_TLS X4 . o o o o e e e e e e e e e e e 1165
2112 poplib — POP3 HIY & Pl . o o o 1166
21.12.1 POP3 X142 . e 1167
21.12.2 POP3 7Rl . o o o o 1168
21.13 imaplib - IMAP4 L Pl e e e e e e e 1168
21.13.1 IMAP4 K5 . o 1170
21.13.2 IMAPA 7Rl . o o e e 1174
21.14 smtplib — SMTP MY THE « v v o o e e e e e e e e e e 1174
21.14.1 SMTP 1 . o o o 1176
21.14.2 SMTP 7R . o o o 1179
21.15 uuid - RFC 4122 ' L UUID X2 . . . e e e e e e e e e e e e e e 1180
21051 7RF © o e 1182
21.16 socketserver - HT MRS ASIIMELS . . . 1183
21.16.1 PREZEANAEIIVIET . . . . o 1184
21.16.2 Server XFE . . . L 1185
21.16.3 G RAMFIBEATZE © o o 1187
21.16.4 BT . . e 1187
21.17 http.server —HTTP IREH5 . - . . o o o o e e e 1190
20070 AR o 1195
21.18 http.cookies — HTTPARSEFE . . . . . . o o 1196
21.18.1 Cookie R . . o o v 1196
21.18.2 Morsel B[4 . . . 1197
21083 ZRF . o e 1198
21.19 http.cookiejar HTTP % ik Cookie £ . . . . . . . . . . ... ... 1199
21.19.1 CookielJar #ll FileCookieJar X4 . . . . . . o o o o o i 1200
21.19.2 FileCookieJar [ 2 L H 5 Web JINEAFIIIA . . . . o oo oo oo oo 1202
21.19.3 CookiePolicy X4 . . . . . . . e 1202
21.19.4 DefaultCookiePolicy X542 . . . . . . . . . e 1203
21.19.5 Cookie X4 . . . . o e 1205
21.190.6 T . o o o 1206
21.20 xmlrpc - XMLRPC R 438 G FIUEEEL . 1207
21.21 xmlrpc.client -—- XML-RPC & 061510 . . . o v v o e e e e e e e e e e e 1207
21.21.1 ServerProxy FF42 . . . . . e 1208
21.21.2 A . . o e 1209
21.21.3 Binary BF4E . . o 1210
21.21.4 Fault SFE . . o o 1211
21.21.5 ProtocolError X2 . . . o o e 1211
21.21.6 MultiCall XF42 . . . . o o e e e 1212
20217 EREEREL . . . 1213
21.21.8 B FHIEMIRT © o 1213
21.21.9 B SR G2 FHIEWIARE .« o o 1214




22

23

24

25

21.22 xmlrpc.server - 34 XML-RPC JRG5F8E . . . o o o e e e e e e e e e
21.22.1 SimpleXMLRPCServer X4 . . . . o o o i e e e e e e e e
21.22.2 CGIXMLRPCRequestHandler . . . . . . .. ... ... . ... ... . ... ......
21223 TRY XMLRPC RS20 . - o o o o e e e e e e e
21.22.4 DocXMLRPCServer %152 . . . o o e e
21.22.5 DocCGIXMLRPCRequestHandler . . . . . . ... ... ... ... ... ........

21.23 ipaddress - IPV4/IPVO $RVERE . . . o o o e
21230 FEEMI T BREL . o o o o
21.232 TP HihE . . . e
21233 TP PIZEIAE SL o e
21.23.4 FETINFZ o e
21.23.5 HARBSERER BURREL . . . . o o e
21.23.6 HEXTH o e

2 IR 55

22.1 wave —iEEH WAV AT o o o e
22.1.1 Wave_read B8 . . . e
22.1.2 Wave_write ST . . . . . e

222 colorsys —— BB RGRIBIEER: . . . . .

B AL

23.1 gettext — ZIEMEIFRELIRS . . . . .
23.1.1 GNUgettext APL . . . . . .o
23.1.2 HETFHEMIAPL. . . o o
23.1.3  [EFRb TISN) IR ERIBLE . . . o o
2304 B . . .

23.2 locale —— EFRLARSS: . . o o o o o
2321 e 4T, B EIGRIEEEIN . ... L
2322 XY REFHE ARFIRA Python B17MFRFE . . . . oo
2323 PHMEEHE .. e

P HER

241 turtle—3REIEE . . .
2411 FYER . . e
24.1.2 w] P Turtle il Screen FYEMEYS . . o o o o L.
24.1.3 RawTurtle/Turtle TN BREL . . . o o o o o o o e e e e e s e
24.1.4 TurtleScreen/Screen J7yE MRV EREL . . o o o o oL
24.1.5 NS
24.1.6 FEEIEEE . . . . e
24.1.7 turtledemo ——JEARHIAREE . . . . .
24.1.8 Python 2.6 ZJGINZRAk . . .
24.1.9 Python 3.0 ZJGIZARAl . . . o e

242 cmd - YHERAIATI D MRRERS . .
2421 Cmd R . . o
2422 Cmd T . . o e

243 shlex RIBAIITR AT o e
24.3.1 shlex XI5 . . . oo
2432 FENEEIIN . .
2433 BB shell JRZSTE . . L e

L), Tk T % GUI

25.1 tkinter —Tcl/Tk I PYhON 32 1T« o o v v v e e e e e e e e e
25.1.1 Tkinter B . . L
25.1.2 TKINEr FEIE o o v o o e e e e e e e e
25.1.3 TcUTK YR . . o
25.1.4 BRI TR MLEFR] TKInter . . . . . . o o o o e
25.1.5 Tk # Tkinter QT ETE © o o o v o e e e e
25.1.6 PEEZBE .,
25.1.7 SCERRNFEFEIT ..o e

Xiv



26

25.2 tkinter.colorchooser —— F@IRFFEXRTEAE . . . . . . . . 1301
25.3 tkinter.font - Tkinter FFAARERE . . . . o . 1302
254 Tkinter FFFHHE . . . . . . 1303
25.4.1 tkinter.simpledialog --- bl Tkinter iy ANFIEHE . . . . . . . ... ... .. 1303
2542 tkinter.filedialog -— CHEBEXEME. . . . o o o 1303
2543 tkinter.commondialog -— X3t M . . . . . .. o 1305
25.5 tkinter.messagebox - Tkinter 5 EIE/R . . . o o o o 1305
25.6 tkinter.scrolledtext — &EaICFIME . . . o o o 1306
257 tkinter.dnd-—HiEEVESTHE . . . o 1306
25.8 tkinter.ttk Tk KASHIFEM: .« . o o o o o 1307
25.8.1 K BT - o 1307
25.8.2 Kk AELE e 1308
25.8.3 FELE e 1308
25.8.4 ComboboX . . . . . . .. e e e e e e 1311
25.8.5 Spinbox . . . .. L e e e e e 1312
25.8.6 Notebook . . . . . . . . e e e 1312
25.8.7 Progressbar . . . . . .. e e e 1315
25.8.8 Separator . . . . ... e e e e e e e e e e e 1315
2589 SIZEEHD -+ « « o v e e e 1316
25.8.10 Treeview . . . . . . o v i e e e e e e e e e e e e e e 1316
25.8.11 Ttk FER . . o 1321
259 tkinter.tix-—TKIREAL . . . . . o 1324
259.1 fHH TIX . . o o s 1324
2592 TIXHREE . . o e 1324
2593 TIX 2 . o o 1327
2510 IDLE . . . . . e e e e 1328
25.00.1 HIE . o o 1328
25.10.2 FRBEFIFML .« o o o e 1331
25103 BEIFARREEHAT - . . o 1334
25.10.4 FEHIFURIE . . o o o 1337
b3 T H 1339
26.1 typing SPRARII S . 1339
26.1.1 FHFEFIPEP . . . . e 1340
26.1.2 ZBHRITUL . o e 1340
26.1.3 NewType . . . . o o e e e 1341
26.1.4 WA[YEHRFS (Callable) . . . . . . . 1342
26.1.5 AL (Generic) . . .. . e 1342
26.1.6 FIFENHNZREERL e 1342
26.1.77 Any AL e 1344
26.1.8 N TR vs LEMTRAL L 1345
26.1.9 FEHRPIZS . o e 1346
26.2 pydoc - R RBSFIERTEIARL . . . o o o 1364
26.3 Python JFAMREZS . . o o e 1365
26.4 Python JF AR IIREI: © o o e 1365
26.5 ResourceWarning 7Rf7l . . . . . . .. e 1367
26.6 SCHHEARFFEERING .« o 1368
26.7 doctest — MR G A Python 7mf5) . . . o o Lo 1368
26.7.1 fREAHYE: FEE Docstrings HHR RGBT . . . . o 1370
26.7.2 THEARIIVE: BAE AR FEIET 1371
2673 TRUWMTTAER © o o o oo e e e e 1372
26.7.4 FEAS APL . . 1378
26.7.5 Unittest APL . . . . . . . e e e e e e 1380
26.77.6 L APL ..o e 1381
2677 PR . e 1385
26.7.8 B B 1388
26.8 unittest - BICHIEHEZL . . . . . . 1389
26.8.1 BB . . . . 1390




27

26.8.2 fAATA /1 (Command-Line Interface) . . . . ... .. ... ... ........ 1391

26.8.3 TestDiscovery (HIFENIRZL) . . . . o o o i o 1392
26.8.4 HAWRBIMERACHD . e 1393
26.8.5 EHOEAEMMRACHE . . . 1394
26.8.6 B SFITHIEM . . . 1395
26.8.7 AHH TR A-MAAEAC . o 1396
26.8.8 KEHMEEL . . . . 1397
26.8.9 ZEHBIEE . .. e 1414
26.8.10 {5 5ALTH . o o o 1415
26.9 unittest.mock -—mock XIZIE . . . . 1416
2691 HEE LT .« o oo 1416
26.9.2 Mock 25 . . 1418
26.9.3 patch ZEIREE . . . . e 1433
26.9.4 MagicMock S5BERFTYEZH:: . . 1442
26.9.5 FHBIXFZ . e 1445
26.10 unittest.mock — EFIEET . . . . . . . 1453
26.10.1 A mock . . . . 1453
26.10.2 AN T EUMIER .« o o e e 1458
26.10.3 TR . o o e e 1460
26.11 2to3 - HEjf Python 2 FFEZCAEHE G Python 3 . . . . . . . . . .. 1471
26.11.1 I 2603 . . o e e e 1471
260.11.2 B LR . o 1473
26.11.3 1ib2to3 ——2t03 ZFFE . . . . e 1476
26.12 test ——Python [IIAMHLEL . . . o o L L e 1476
26.12.1 Ftest WBEICIES . . . . . . o 1477
26.12.2 G AFTRIBZIFIAR o o o o e e e e e 1478
26.13 test.support --- X} Python I TE . oo oo 1479
26.14 test .support.socket_helper - [ TEREFEMAMWTHE . . ... .. ... .. 1491
26.15 test .support.script_helper --- ffJF Python AL T H .. ... ... ... ... 1491
26.16 test .support .bytecode_helper - T EMf AR L TH ... .. 1492
PR Pr 1495
27.1 HIFEEMRTRE . e 1495
272 bdb — B HEZE . o 1499
27.3 faulthandler Fefif Python UBREAEE. . . . o o o o o 1503
2731 BEREEREAZE . o 1503
2732 EREFERRREELR .. 1504
2733 —ERHAEEREIREEIE . . 1504
2734 FERERFVEEMIREGE. .. 1504
27.3.5 SCHEIARFFFHRTEEL .. 1505
27.3.6  IRBI . 1505
274 pdb —— Python BITEIRZE + o o oo e e 1505
2741 PEHRILEID .« o e 1507
27.5 Python Profilers 73 HTan -« o o v o e e e e e e 1511
27.5.1 profile ZFHTESTEIAT « o o e 1511
27.52 SERFHPTE oo 1511
2753 profilefllcProfile BIHRE2E . . . . . . . .. 1513
2754 Stats K . e 1514
2755 AFARBIEMEMEREDHT? o 1517
2756 JEBRTE ..o e 1517
2757 WEHIMHE © o o o 1517
2758 M E R SIS 1518
27.6 timeit - M/ BEPATIRGE] . . . . oo 1518
27.6.1  EEBEELB] . . o e 1519
27.62 Python 21T . . . o o o e e 1519
27.6.3 GEAHEATAINM . . o e 1521
27.6.4 TRBI . 1521
277 trace — PREEPython iBAIHUAT . . . . . . 1523




28

29

2770 BIATTHITE © o o 1523

27.7.2 HRBHEID . o 1524
278 tracemalloc — EREENAETD - o . o o o o e 1525
27.8.1 AT o o 1526
27.8.2 APL . . . e 1530
ik 1 JaF 2R BLEE A 1537
28.1 distutils M@EFIZEE Python A0 . . . . .. oL 1537
28.2 ensurepip--— G| pip ZEEEE . . . 1538
2820 BEBFTFIIT « o o o o e e e 1538
28.2.2 FEHLAPL . . . . e 1539
28.3 venv — BIEEEIIFREE . . . e 1539
28.3.1 BUEHEIIIREE . e 1540
28.3.2 API . . . e 1542
2833 — /YR EnvBuilder JII T . . e 1544
28.4 zipapp EIERTHA T Python zip $TEL 0 . . . o o L 1547
28.4.1 TEEIRT . o e 1548
2842 MIAHATHUNE . . . e 1548
28.4.3 Python APL . . . . . . o e 1548
28.4.4 T . . 1549
28.4.5 FEEMERERFLT . o o 1550
28.4.6 [ zipapp BIEEMANIIBATIIN IRREIT . . . 1550
28.4.7 Python 1AL N HRRFIIMSES o 1552
Python ;E47IM IR 45 1553
201 sys — BEMEMIEBFIREL - 1553
29.2 sysconfig PR Python Bl B S BT SF: . o o o o 1570
2021 BOEASE . . 1570
2022 BEERRA e 1571
2023 HABINEE . .. 1572
2024 ¥ sysconfigfENIASMER . . . . . . 1573
203 builtins — ERTE . . oo 1573
294 main_ - TURBIAIREE . . . oo 1574
29.5 warnings PSR 1574
2050 EZESRB 1574
2052 B e 1575
2053 CEFEPEEIFEEE 1577
2054 HREEE L L 1577
20.5.5 ARSI E 2 EFHACHD . . . 1578
2056 FIHMIBREL . . . o o 1578
2057 ATHIME TR SCETREE .. 1579
29.6 dataclasses —ZRIS . e 1579
20.6.1 MEHREGAEAERE . FREL . . . . 1580
2062 WHEILJEAEEE . . 1584
20.6.3  ZEAREL . 1585
20.6.4 AUWIHRALASTE . . . o 1585
29.6.5 EZEIELH . . oL e e 1585
20.6.6 AEIK . .. e 1585
20.6.7 BRIANTT BREL . . . e 1586
20.6.8 TIASIIERIMEL . . . . o e e 1586
20.6.9 BB 1587
29.7 contextlib-—- HwithiEa FFCRMEMTE . ... .. . 1587
207.1 L H o e 1587
2072 BITRIECTT . . o e 1593
2073 WA, WTEAIEFAN LTI CE S ... 1596
20.8 abc - FHEITE 1598
29.9 atexit —JBHALBESS . . .. 1602
290.9.1 atexit /M. . . . e 1603

XVii



30

31

32

29.10 traceback FTE s ORI S 5, . o o 1604

29.10.1 TracebackException X4 . . . . . o o o i i i e 1606
20.10.2 StackSummary K2 . . . . e 1607
29.10.3 FrameSummary K2 . . . . . i e e 1607
20004 FIRBL - o o oo 1607
20.11 _ future_  —Future I50)5E X . . o o o 1610
20.12 gc - SR EIRERIETT .« o o o 1611
20.13 inspect — KEEERTE . . o e 1614
20.13.1 ZBERIFNALTL . . o e 1614
20.13.2 IREUEACTD . . o o e e e 1618
29.13.3 ffi[f] Signature XfZENFA[ XL IATNE .. . . o 1618
20.13.4 5B . . 1622
20135 MEREZRER . . o e 1624
20.13.6 BSHIRBUBRYE - - . o o 1625
20.13.7 ARSI RR M BTIRTS © o o e 1626
29.13.8 HXFGAIARTE - o o o o e 1627
20.13.9 BIFTIIT » o o o 1628
29.14 site FREWIECE T .« 1628
29.14.1 Readline [il B . . . . . o o e e 1629
20,142 BEHRINZS . o e 1629
20143 BIAATIIT - o o v o oo 1630
15 S Python fFE2 1631
30.1 code —— fERERSELZS L e 1631
3001 RHRRREIEREL . 1632
3012 AHIEEHIENE . 1632
30.2 codeop - ik Python fUAE . . . . . L 1633
N34 1635
31.1 zipimport — M Zip FRYHFSFAMEEL . . Lo 1635
3111 zipimporter XTZE . . o o o e e e e e e e e 1636
3112 7RP . o e 1636
312 pkgutil —AIHTRETE © o o oot e e 1637
31.3 modulefinder -— BIRMAM MBS . o o 1640
31.3.1 ModuleFinder 7Bl FIYE . . . o o o o e 1640
31.4 runpy BIIFAT Python B8 . . . . L L 1641
31.5 importlib --—import BIZEEL . . . . . e 1643
BLI5.1 Y o o o 1643
3152 BREL . o o o o 1643
31.5.3 importlib.abc FTAMTNERZE o 1645
31.54 importlib.resources Y . . . . . o 1651
31.5.5 importlib.machinery SABMBAARHTRE. .. 1653
31.5.6 importlib.util SARSI T H TR © .o 1657
3157 BT . o 1659
31.6 fHiff] importlib.metadata . . . . . v v v i e 1661
BL6.0 MR o o oo 1662
31.6.2 BEREGTC APL © . . e 1662
31.6.3 A RABIRTGE e 1664
31.6.4 PIBIERBETE . . 1664
Python & Z R 55 1667
32.1 parser -—{Jjlf] Python fEAEAS . . . . . . 1667
32,11 AUEESTRTE .« . o o 1668
3202 B ST REZ « o o oo 1669
32.1.3 Querieson STODbJECts . . . . o . v v vt e e e e e e e e e e e e e 1669
3204 SEEAESEALBE ... 1670
32.1.5 ST RIZ . o o e 1670
32.1.6 s-fil: compile () WUBEIL . . . .. 1670
320 ast - JBRESEME o oo 1671

xviii



33

34

35

3221 HHRIGHE .« o e 1671

3222 AT 1673
3223 ast HPEEEIREL . . . 1693
3224 HEFEASTENR . . . e 1696
3225 AT e 1697
32.3 symtable ST S T = = 1697
32301 FFEFMEI . . . 1698
3232 FFSEMIEE . . o o e 1698
32.4 symbol --- 5 Python i #hpt—EEHIE R . . . . . . . 1700
32.5 token --- 5 Python fiftfi—E MM E . . . . . . . 1700
32.6 keyword--— 56 Python JE8ES2 . . L L L e 1703
32.7 tokenize - X} Python fCRBH I IARICAEATES . . . - . . o . o . o 1704
3270 MHRABATIIFRIT - o o o 1704
B e 2 1705
3273 JRPI . e 1705
32.8 tabnanny -— FRIZEBERGIN . . L L L 1707
329 pyclbr -—Python B aE AT .« . o o o e 1708
329.1 BRI .o e 1708
3202 Class K2 . . . o o o e 1709
3210 py_compile - 4§ Python JE S0/ . . o L o e 1709
32.11 compileall - FHF4iF Python JIE . . . . . . . .. 1711
32111 AT « o o e 1711
32112 NAREL .« o e 1712
32.12 dis --- Python bytecode [ AL EERS © . o o v v o e e e 1714
32121 AT .« . e 1715
32,122 AHTEREL . . o e 1715
32.12.3 Python RS UEHT . . . o o e 1717
32,124 BAERLEES . e 1726
32.13 pickletools —pickle FFRFTHEE . . . . . .. ... . 1726
32131 AAFTIEYE e 1726
32032 HBBIEIT . 1727
A=W 55 1729
33.1 formatter — WMALEIE . . . . L 1729
33.1.1 The Formatter Interface . . . . . . . . . . . . . . . . . . . . e 1729
33.1.2 Formatter Implementations . . . . . . . . . . .. ..o e 1731
33.1.3 The WriterInterface . . . . . . . . . . . . . . . . e 1731
33.1.4  Writer Implementations . . . . . . . . . . oL e e e e e e e e e e e e 1732
Windows 245 HI GBI 1733
34.1 msvert ——-FH MSVCHizfTHIERFIRE . . . . . 1733
3411 SCEFERVE o e 1733
3412 EHIGUO .. e 1734
34.1.3  HAMEREL . . . . e 1734
342 winreg -3 Windows FEIFE . . . o o o o 1735
3421 BREL . .. 1735
3422 HE . . e e 1740
3423 FMFERAINAXTS .. 1742
343 winsound —Windows 2 S IEHIEDT . . . . 1743
Unix L4555 1745
35.1 posix-—IHE LA POSIX G . . . o o o e 1745
35.1.1 RO HE . . e 1745
35.1.2  EEELIBIERINZS . .o e 1746
352 pwd - FJUSEEIRIE . . . e 1746
353 grp—HHEIREE ... 1747
354 termios -—-POSIX KA tty #4550 . . . . . o . o o 1747
35.4.10 R . o e 1748
355 tty —ZumiEHITIEE © . . . o 1748

Xix



36

35.6 pty——fHZSE T H . 1749
35.6.1 JRTI . . e 1750
35.7 fcntl ZAPHH fontl Fllioctl ..o o 1750
35.8 resource - FIEMIEE . . . . o 1752
3581 HEWERR . . .. 1752
3582 HEUEHIE . . . . e 1755
359 Unixsyslog EBIFE . . . o o e 1756
3591 BlF . o o e 1757
ATV R 1759
36.1 aifc-—iEEHAIFFFIATFC SCME . . o oo o 1759
36.2 asynchat -—- SHEERFIGANMAMNANEERET . . . . . 1761
36.2.1 asynchat 7Rl . . . . . . e e e e 1762
36.3 asyncore -— SHEERFANEEE L L L Lo 1763
36.3.1 asyncore /RBIEEAS HTTP 257100« v v v v v o e e e e e e e e e e e e e e e 1766
36.3.2 asyncore RIEEARPIEARS 4% . - o o o e 1766
364 audioop - AMFHJEIGEIEIL . . . . . 1767
36.5 cgi AN EIEIT T 1770
36.5.1  flAT . . . e 1770
36.52 fHET cgi BEHL . L L 1770
36.53 HEIEBIUIEID . . o 1772
36.5.4 BREL . . .. 1773
36.5.5 T ZAPEMIRTE « . o o 1773
36.5.6 FE Unix 245 PR CGLIAS . . . . . o o 1774
36.5.7 PAARED CGLHIAS . . . . o e 1774
36.5.8 EHL CGIHIAS . . . . 1774
36.5.9 LM R . e 1775
36.6 cgitb - T CGI BIASIEIIAT RS . . . . o o 1775
36.7 chunk - SEHUIFF 238088 . . o o 1776
36.8 crypt — K Unix LIABIRREL - o o o o o e e 1777
36.8.1 WA TTIE o o e 1778
36.8.2 MEERJETE . . .. 1778
36.8.3 MEERBREL . . . ... 1778
36.8.4 IRTIL . .. 1779
36.9 imghdr - #EMIEMRZEA © 0 o e 1779
36.10 imp - 5] import PIERRTEE . . . 1780
36.10.1 Bl . o o o e 1784
36.11 mailcap --—- Mailcap SCHAEFE . . . o o o e 1784
36.12 msilib --- 25 Microsoft Installer SCf4:. . . . . . . . . . 1785
36.12.1 Database Objects . . . . . . . . . . . e 1786
36.12.2 View ODbJECtS . . . . o o i ot e e e e e e e e e e 1787
36.12.3 Summary Information Objects . . . . . . . . . . ... L 1787
36.12.4 Record Objects . . . . . o v i v v e e e e e e e e e e e e e 1788
36.12.5 EITOTS . . . o v o e e e e e e e e e e e e e e e e e e 1788
36.12.6 CABODJeCts . . . . . . o o i e e e e e e e 1788
36.12.7 Directory Objects . . . . . . . . ... e 1789
36.12.8 FHEEE . . . e 1789
36.12.9 GUICIaSSES . . . v v v i e e e e e e e e e e e e e e e e e e e e e 1789
36.12.10Precomputed tables . . . . . . . . . L e e e e e e e e 1790
36.13 nis —-Sun Y NIS (FETL) FE1T . . o o o o o e e 1791
36.14 nntplib —— NNTP PMYETHE - o o o o o o e e e e e e e e e e 1791
36.14.1 NNTP XJZ . . . o o e 1793
36.14.2 THBREL . . o o o o 1797
36.15 optparse —— fFFTIRIIIMRATES . . . o o o o e 1797
36.15.1 5t . . o e e 1798
36.15.2 R . . . e 1800
36.15.3 ZZIEEE . . . . o e 1807
36.15.4 PEIMEIE . . .. e 1816

XX



37

36.15.5 P OpLtParsSe . v v e e e e e 1819

36.16 ossaudiodev --- PIRZA OSS B EHFIRET . o o o v e 1821
36.16.1 IR EXTEL e 1822
36.16.2 IR EBRAITLL o 1824

36.17 pipes — LUHAETEIELT . . . 1825
36070 BT © o o o e 1826

36.18 smtpd -—- SMTP RG-S . o o o o o o e 1826
36.18.1 SMTPServer X4 . . . o e 1827
36.18.2 DebuggingServer X542 . . . . . ... 1828
36.18.3 PureProxy K4 . . . . . . e 1828
36.18.4 MailmanProxy X4 . . . . . . o o e e e 1828
36.18.5 SMTPChannel X542 . . . . . . . . e 1828

36.19 sndhdr - FEMIFE S SCLERIZETL L o e 1829

36.20 spwd shadow ZERLZE . . . . L L L 1830

36.21 sunau— B Sun AU S © . o oo 1830
36.21.1 AU_read 52 . . . . e 1832
36.21.2 AU_write X2 . . . e e e 1832

36.22 telnetlib —-Telnet Z M « v v v v v v e e e e e e 1833
36.22.1 Telnet X4 . . . . o o e 1834
36.22.2 Telnet 7Rl . . o o o e e 1835

36.23 uu --- X uuencode AFMEATARIS SRS . . . . L 1836

36.24 xdrlib - RIS XDR EHE . . . o o o 1836
36.24.1 Packer K22 . . . . . e 1837
36.24.2 Unpacker T4 . . . o . . e 1838
36.24.3 B e 1839

R 1841

it 1843

B A 15 B 1] S 1855

B.1  Python SCHFIUERREM . . o o o o e 1855

Wy BBz HE 1857

C.l BRI e 1857

C2  BATFEE AEAE T S ] Python RUGTEIMGER . . . o o o 1858
C2.1 JHRPYTHON3.921 ¥ PSFHEMEALT . o o o 1858
C.2.2  J/APYTHON 2.0 ) BEOPEN.COM FZHEAAT . . . . . o o o s e e 1859
C23 HJAPYTHON L.6.1 i) CNRISZREGH) . . . ... ... o 1860
C24 HHHARPYTHONO09.0 & 12 CWIIFHEGAT . . . . o o o e 1861
C.2.5 A PYTHON 3.9.21 [EJi e fHEIE 051 ZERO-CLAUSE BSD 42HE . . . . . . .. 1861

C3  PiUkEMCBE Rz REBL B . . . . . 1862
C.3.1  Mersenne TWIStEr . . . . . . . v v v i e e e e e e e e e e e e e e e e 1862
C.3.2  SOoCKES . . . v v o e e e e e e e e e e e e e 1863
C.3.3  FJE[EIZ socket ARG . . . o o o e e 1863
C3.4 Cookie BHL . . . . . e 1864
C3.5 HATBE . . . . 1864
C.3.6 UUencode il UUdecode BRTC . . . o o o o o o e e e e e e e e e e e s 1865
C.3.7 XML ERATEREIL . . e 1865
C.3.8 test_epoll . . . . L e e e e 1866
C3.9 Selectkqueue . . . . . . . .. e e 1866
C3.10 SipHash24 . . . . . . . e e e 1867
C3.11 strtod B dtoa . . . . . . . o o e 1867
C.3.12 OpenSSL . . . . e 1868
C3U13 exXpat. . . v v e e e e e e e e e e e e e e e 1870
C3.14 Lbfli . . . . e e 1870
C3.15 zIib . . . e e e e e e e 1871
C.3.16 cfuhash . . . . . . . . . e 1871
C3.17 Hbmpdec . . . . . o e e e e e e e e e 1872

XXi



C.3.18 W3C C14N Hilit &=
D il
Bibliography
Python Bl 5]

#51

1875

1877

1879

1883

XXii



The Python Library Reference, &[] 3.9.21

reference-index [FJHf] Python & [3E S fEYIAY S0V GBS, MR E2 % FEHZFEEE Python —
E A EI MR, BRitz g, HEA WA S LR L BIE Python BEEINUA Py L B

Python [ HE R 20 2 IR R RER R, HARME T AN prid e 2 iz g sr 2B, a2 C
FEERE, ARG R R ER S R ST AR [E A4, H SRt I Python 857, () FH A VEAR
VREF 2w R . Hrbog e B2 RRE)$H 3 Python (YW IEWE ks, [E1 ARG — 27
BRI D RE S AL BT 575 1) APL,

Python [¥) Windows 2 $eAE B A A S8 ARk =0, HaE s WA &3 2 Mmeg 44 mAER Unix /E
HEARFH, Python il & PA— RIS, B AT Le s TRy aT S0, PTRERRLLZHAEH
N R SR AL B T H AR %

R EZ AN, EA T B BREE AL (R MER AR, B, BR8] 52 B i A A2 X B
BEHELR) , B[ DA Python {2 5| (Python Package Index) F1HUE: .

Contents 1


https://pypi.org

The Python Library Reference, (] 3.9.21

2 Contents



CHAPTER 1

[Python pR=JE ] 08 T L2 AIEBIE -

eR A P RE R ERECEE S [0 ] B R AR, )2 35 (number) 2 5471 (list). 37 Le 7
[E), Python %0 ¥Hig L5 HifH (literal) fTEMUE S, [EHEMAREEHIE 7—Lefhl, (A7EFRRER
LT HIBREE S AES. (53—, Python 7ERRAT FAMERAESR, MNP B2 E R T T)

Python b > FEHL ST 1 (EV bR SS9 AP RIS L8P (R T AN B8 import BRIASH] A Python
FEsC Pt RE A - R A Ty 2 9 Python A0 T 561, (E7ETE [EME AR O RE R 43 -

B E S TS RAL, AR iR DA ek U U B SR, A R AR DA CRE SR E D
A E A Python &igs 2 i, HAbiy 2t Python 85 [EIDAJEAE A 775X (source form) 5] A, A LERALHEALK)
Uifie 22L& i Python [, #5240 stack trace FUH 2K A LLHI @M e EE RS, Al E IR e
%ﬁ%ﬁﬁ%ﬁ%ﬁ%%w%ﬁﬁﬁﬂﬁ,@%WWHM&W%Oﬁﬁ%@%%ﬂ@ﬁ%ﬁﬁﬂmmw
AT R, EB A A2 BRSO A WA LA K Port /) Python ZRAE ), (HAT LE& R 2 47 398 B 75 oK AR L 2t
Wﬁﬁ%n?ﬁﬁﬁ% A SRR AR e PR T A REA .

EATFEE [HEAR ] M4 Python ssd. B &N —LEam. Ehzae . M—upshRn,
AR BB TR AR AR B AAL

i AR WIRARGE B T B e B AR R, [E7E RS MR BE B R —(H B85, AR5 98 al AT 21— 13 3
Python o X LT S % I BT B AT I AL . 3098, IRIEA e 20 AE S — A NE—HtE A FE
mT DAREEVSE F ) ( IR R ) . sl A5 R S e 05 5 | R 2 0 B o s
etz WRAR A2 [EIRT— SRR J2 8, ARAT DUSERE— A RER A B BB IA AT (random B o A
BARHZ A ENE 7 AR ESUE W T 1, Fld s g2 — AR A M, HEFE S sms
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1.1 TTRMZEE

o WIRMHE [E A Unix] [ERE, BREZ R EALER Unix 2459, (B ES GRS HATAE A
FRElEE RS

o WMREHSEERME, B FEH: Unix]) ERWITE KA WER macOS %48, FHEER
Unix #0022 .
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CHAPTER 2

Python F{i#n A [E MR, FERFAR AT DAGE I Lkt DA # BRSSO BT 51 1 o

abs () delattr() hash () memoryview () | set ()

all/() dict () help() min () setattr()
any () dir() hex () next () slice()
ascii() divmod () id() object () sorted()

bin () enumerate () | input () oct () staticmethod ()
bool () eval () int () open () str()
breakpoint () exec () isinstance() ord() sum()
bytearray () filter() issubclass () | pow() super ()
bytes () float () iter() print () tuple ()
callable () format () len () property () type ()

chr () frozenset () 1ist () range () vars ()
classmethod () | getattr () locals () repr () zip ()
compile () globals () map () reversed() _ _import__ ()
complex () hasattr() max () round ()

abs (x)
Rl — AN LERHE . ST AR REEL . 17 SR S T __abs__ () XS WARSHE—
AEE, WEREE B,

all (iterable)
IR iterable ()i TCEIY MEAE (ST ERXGNZS) WERE True . EMT:

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

any (iterable)

MR iterable FE—JCF N EAENNR ] True. WERALAARXR N2, &I False. SEHT:

(Tﬁ%J

def any(iterable):
for element in iterable:
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(R L —5)

if element:
return True
return False

ascii (object)
Hrepr () 0, R E— M EXT LA N FRRTE X ERFER , (26 \x. \u I \UXfrepr ()
R A B AR R AE ASCIL gl i) 47301 77 S o AR R 245 52 Al Python 2 f repr () 3R Bl 45 S AH
s

bin (x)
FPRHCA DL 00 BT R . 4R A Python kst 5 ¥ KJZ Python
fint X5, BAE S __index_ () Jiyk, PAERBIEEE. N2 261

>>> bin(3)
'Ob11"

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

WRA—EFHEAIZE “0b”, B n] AR AT T3k

>>> format (14, '#b'), format (14, 'b')
('Ob1110"', '1110")

>>> f'{14:4b}', £'{14:b}'

('Ob1110', '1110")

W format () FKEHEZAE B

class bool ([x])
R —ADFRIRME, True B(# False. x (FHFRMER AALM X A2 Rk . QN x 2R YA
W&, k[ False; HAWHILIRE] True, bool KR int T2 (B4 F £ R - int, float, complex
). HAWEARRYRK AE. BERA False fl True BANEG] (SWA 1L ).
3.7 WA x BIAE HBRIE NS S EL .
breakpoint (*args, **kws)
S BR B AR T IR AR B ARl b . BRORUE, Bl sys. breakpointhook () , HIEALH
args fl kws . BHIATEIL T, sys.breakpointhook () 8 pdb.set_trace () HEHSE. £
XFFO T, Bk EA S, B EALE T Apdd HEARTREDR RS RI AT HEA
THiles. (HR, sys.breakpointhook () W] DA E RHHEAL—L K EH- g breakpoint () AN
M, PARRVRBE AAREE A I s
gl k—~F it EHF builtins . breakpoint PS4 breakpointhook,
37 WA
class bytearray ( [source[, encoding[, errors] ] ] )
IR [ —N ) bytes 08 . bytearray Fe—M0ASFH], WETERN 0 <=x <256 . A
RIS PP AN RER AT 5 WL 7, LT 22 7 2 e 22 I s RIB A by tes KRB RFR T ik, S Wbyres
Fo bytearray 3:1F o
T2 source W DA R A 7 A VTR A4
o QR —A string, BEAE encoding Z55 (errors ZHA R W% ) ; bytearray () &ffi
M str.encode () J{EFNs string FEAF i, bytes,
R integer, SRR AN BECT TR, I null S,
o QARG B X2 TN, ARG G2 v DR R 46 Ak 7 B
WU ierable ATTEATR, ERTCEMUEBAR 0 <= x < 256 MiEE, BB
VERLHIWI IR N2
WEREH LS, WATER/INR 0 F%d.
=3t H) 5 5] £ - bytes, bytearray, memoryview flbytearray 3} %,

5 Chapter 2. F2Fz
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class bytes ([source[, encoding[, errors] ] ])
R —AHT “bytes” X5, B—NAREAEFH], MEHEEHR 0 <= x < 256 YEEL, bytes
Rbytearray MARTARA - EAH AR AR EAMARNZS] . O RE.

I, MRS Moy tearray () HFE.
FATSGIE T DA F AR, 2 strings.
=3t 7 5] £ - bytes, bytearray, memoryview, bytes %t % Flbytes Fo bytearray 31k .

callable (object)
WR B object 2V ARIEERE] True, HMEREIFalse, fIHIRE] True, JHHATRELRIE, (H
WIRR N False, WEHM object ¥ EANLRI . HHEAEAEE (F8H SRR [ —ASHri) 58
) AR SEBITBIEA _call () W nE T .
3.2 OB 3X A e E—FF 45 7E Python 3.0 5[ T, {H7E Python 3.2 BFEHTMA

chr (i)
1% 1] Unicode 5. A HEH i B FAFHIFAF 450, BN, chr (97) :RIBIFEAFEH 'a', chr(8364)
B FAER e, X SRord () BYMREL.
LB EEEREZ 0 ] 1,114,111 (16 #F ] £/ /& Ox10FFFF) . 05 i @ X N iEH, 2l
Kk ValueError %,

Qclassmethod
O — ATV R T
—MRIEREACAERE NS, GO EE S A RS — LS. AN
TR PR ¥

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

@classmethod XFEHITER IR N R LT decorator -- £ 2 5] function,

RIIEW A AT DAESR EREAT (BN C. £ () Wal AESEBI EJEAT (ftn c O . £ (). HPrmAELASE
(SRS 2N o AR AT BRI IRA 2 B, MR IR A X R e B & il o —
MEHUEA -

KH1EE C+ 5 Java FIERSHEANR . MRRFEEE, WERAAT R scaticmethod (),
HREIENEZEL, HSH types.

3.9 iR RITIRBAE AT AL Hofth At 4 25 Bl il property (),

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
Rt source i AL B AST X5, RBSXTR A PAfexec () Bleval () $dT. source W] DAEHFLH
T FATELER, B0 AST X%, S last By SO T g anfuf i AST %42,

filename 55255 B2 RS EEHUW SCIAF 44 5 SRS ASTZ M SO i, v DA A — S8 n] S A (E
(M '<string>'),

mode LS5 E T I RS OA F IRR . WER source Z1BA]FHY, TILAE 'exec'; QIREHR—F
B, AR Teval's WRZHEANZHXIER, WAR 'single', (FEHRJG—FRHEHT, WHE
FBAPATEER A JE None FFo @ TEIH K. )

A BESHL flags F1 dont_inherit 339 I 24 800G B4~ 20 15 25 22 57 DA KL 24 SR WA futare 50k, 02
PIE AR AL (SN2 WS 2 S compile () BACTDA R B EAR R gt QNSR4A H
T flags ZEUM AL H dont_inherit (353 }2%) W SAETCTE UMRIER L0 I B HERR 2 S8 2815 Mid
flags ZHUITFE & B G aR BE AN future 154] . IR dont_inherit Ry AEZHEEL, W AEH flags B4 -
AL ARG R (future R A i gm ik o) S0 200 o

SR AR IR future 5472 EUEROZ TR IARY . HUARO7 AT DA i — 4% 07 OR SRARIAZ ANk . $5
BIFEE future FRUERT TR B ORI AT DATE_ future A _Feature SfIHY compiler_flag
JEPEARE]. 0% AR FTDAFEast B AR A PyCE_ BIZIIA TR,
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optimize SESHGE HF GG BOAE -1 Vee S ARRRER Y —0 BT [ A DLtk ol . ok
EJ?E OJ (i&ﬁﬁ:ﬂc; __debug_ HE). 1 (BrEwilik, _debug_ i) 2 (COMTFAFH

ARG R PR A GIE, RS M A syntaxError FH; WARPEM A E null 777, W&l

K ValueError R,
WA HT Python [ AST IR, 1S Hast . parse ().
gl k—A~F it EH compile PSS source, filename,

WilFl: 76 'single' 5 'eval' BIRZHIFLATITVFRERT, HABFLE D MR,
R fl co e BT 5 Ku Wi Ay 5E e

Wt R SR LS JR 0 FE R AL AST W40t Python RS FTRE Jy Python
AST 4351 e VR R R 0 A0

3.2 iR AE: AVFBEH Windows il Mac FUHATAT. 1E "exec' MEEUNHREMATITA . HN T

optimize T2 .
3.5 RE 5 2 Hi source LS null FEATTE Sk TypeError B,

3.8 IR A: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT FLY{E R {ETEAR P& A DAE A M i = B2
await, async for fil async with % .

class complex ( [real[, imag] ])
AR [EMER real + imag*1j fSEL, BORFFAFAR BB PR SR WERSE — MBS R AR, e
fEREN— AR, I BRI BG5S B B S AR PR BESH]
PURBAT AR (E2E Y (DA . WERE S T imag, WIBGAME N, MRS B int Mrloat
—REEAT R e . AR SE SR, AR 0,

X F—A~38 Python X4 x, complex (x) & FE4 x.__complex_ (). WP __complex_ ()
FEMMIEEIRE _ float_ (). W5 _ float_ () FEMMEFELREE _ index_ ().

M) UM TR, FAFERTE + 5 - BRI B AURRER 254% . Bl complex (1423 ") &2

VAW, Hcomplex ("1 + 23") fftkvalueError B,

HFEA —int, float, complex FiR T B EHL,
3.6 JRE A FST] DA TR R 2R SO B A T4 4
3.8 B A IR complex_ () fil__float_ () REMXMELHEE _ index_ ().

delattr (object, name)
setattr () MXMEE. LS —PREM— DT ZERAFRLAR RN . 1R
XSV, BB MR TS € @M. Bl delattr (x, 'foobar') %MF del x.foobar .
class dict (**kwarg)
class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
B AFITIL, dict WG AFII. BWdict Mkt k2 — die TIRXA%.
HAMASRERA, HSWNEW1ist, set fltuple 2, PAMcollections fHdk,

dir ( [object] )
WA LS, MR A AR A2 R. GERA LS, EaziliRNZN A U8
e TIE
WARMPE D4R __dir_ () W, BAZHERERM, HF BOAaR R —AJ MR, X
AVFEIHBEEX __getattr () B __getattribute () BREHIXIREER HE Xdir () Kl
EENTJEM.

O

s Chapter 2. F2Fz
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WERMEARRME __dir (), BPRBSZMREE XH__dict__ @IERISRAR QU
B GiRIFFARZEEN, WRMGAHEN __getattr_ (), IEPRATREANHER .

BN air () HLHEIRSAFRZER S RAT AR, B SBR[ R i A 2 ik 4 iR

o MRS GBBIBRT G, WA Rt SR SR 2 AR -

o AURXTGURRMEEXTS, WIRUEENRBIEATR, H Hid AR i 2L 0w .

o B, FIRBUEMRIBIEATR, ERREMATR, I HBHER MR ITA B2 E .
R [ B Fe i TR . il

>>> import struct

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

['"__builtins_ ', '_ _name__ ', 'struct']

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

['Struct', '__all_ ', '__builtins__ ', '__cached__', '__doc__', '__file__ "',
' initializing__', '__loader__ ', '__name__ ', '_ package_ ',

'_cl