The Python Library Reference
Wydanie 3.10.18

Guido van Rossum
and the Python development team

lipca 08, 2025

Python Software Foundation
Email: docs@python.org






Spis tresci

Wprowadzenie 3
1.1 Notesonavailability . . . . . . . . .. . e e e e 4
Whbudowane funkcje 5
Built-in Constants 31
3.1 Constants added by the sitemodule . . .. .. . ... ... ... 32
Whbudowane typy 33
4.1 Truth Value Testing . . . . . . . . . o o o e e e e 33
4.2 Boolean Operations — and, OF, NOT .« « v v v v v v v v ittt e e e e e 34
4.3 CompariSONS . . . v v v v e e e e e e e e e e e e e e e e e e e e 34
4.4 Numeric Types — int, float, COmMPLleX . . . v v v v v v v v it et e e e e e e e e 35
4.4.1 Bitwise Operations on Integer Types . . . . . . . . ... ... ... ... ... 36
4.4.2  Additional Methods on Integer Types . . . . . . . .. ... ... . ... ... 37
443 Additional Methodson Float . . . . . ... ... ... ... ... . 38
4.4.4 Hashingof numeric types . . . . . . . . . . . i e e 39
45 Tterator TYPES . . v v v v e e e e e e e e e e e e e e e e e e e e e e e e 40
45.1  Generator Types . . . . . . o o e e e e e 41
4.6 Sequence Types — list,tuple,range . . . . . . . v vvv it 41
4.6.1 Common Sequence Operations . . . . . . . . v v v vt v it e 41
4.6.2 Immutable Sequence Types . . . . . . . . . . e 43
4.6.3  Mutable Sequence TYpes . . . . . . o v i i i e e e e e e e e 43
4.6.4  Listy . . ... 44
4.6.5 Tuples . . .. e e e e e 45
4.6.6 Ranges. . . . . . . e 46
4.7 TextSequence Type — STIL . . . v v v v i i i it e e e e e e e e 47
47.1  Metody Clagdw . . . . ... e e e e e e e 48
4772 printf-style String Formatting . . . . . . . . . . ... . . e 56
4.8 Binary Sequence Types — bytes, bytearray, memoryview . ... ... ... ... .... 58
4.8.1 BytesObjects . . . . . . . . .. 58
4.8.2 Bytearray Objects . . . . . . . . e e e e e e e 59
4.8.3  Bytes and Bytearray Operations . . . . . . . . . . . ..ot e e e 60
484 printf-style Bytes Formatting . . . .. .. .. ... .. ... ... e 70
4.8.5  Memory VIEWS . . . . v v it e e e e e e e e e e e e e e 72
4.9 SetTypes — set, frozenset . . . . . . . . . .. e 78
4.10 Mapping Types — dict . . . o v v v v i e e e e e 81
4.10.1 Dictionary VIewW ObJECES . . . . . .« o i i i e e e e e e e e 84
4.11 Context Manager TYPES . . . . o v v v vt e e e e e e e e e e e e e e e e e e e e e 85
4.12 Type Annotation Types — Generic Alias, Union . . . . . . . .. ... .. ... .. .. ...... 86
4.12.1 Generic Alias Type . . . . . . . . . e 86




4122 Union Type . . . o v i o e e e e e e e e e e e e e e e 90

4.13 Other Built-in Types . . . . . . o o it e e e e e e e e e e e e e e e 91
4.13.1 Moduly . . ... e 91
4.13.2 Classesand Class Instances . . . . . . . . . . . . . o v i v i 92
4133 Zadania . . . ... 92
4134 Methods . . . . . . . oL 92
4.13.5 Code ObJects . . . v v v v i e e e e e e e e e e e e e 92
4.13.6 Type ObJects . . . v o v v i e e e e e e e e e e e e e e 93
41377 TheNullObject . . . . . . . . . o e e 93
4.13.8 The Ellipsis Object . . . . . . . . . . . e e 93
4.13.9 The Notlmplemented Object . . . . . . . . . .. ... ... 93
4.13.10 Boolean Values . . . . . . . . . . e 93
4.13.11 Internal ObJects . . . . . . v v v i i e e e e e e e e e e e e e 93

4.14 Special Attributes . . . . . . ... e e e e e e 93

4.15 Integer string conversion length limitation . . . . . . . . .. ... ... L0, 94
4.15.1 Affected APIs . . . . . . . L 95
4.15.2 Configuring the limit . . . . . . . . . ... e 95
4.15.3 Recommended configuration . . . . . . . . ... e e e e 96

Built-in Exceptions 97

5.1 EXCeption CONEXL . . . v v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e 97

5.2 Inheriting from built-in exceptions . . . . . . . . ... L. L 98

53 Baseclasses . . . ... .. e e e e e 98

5.4 Concrete eXCeptions . . . . . . ... L. e e e e e e e e e 99
5401 OSeXCePHons . . . . v v v v v vt e e e e e e e e e e 103

55 Warnings . . . ..o e e e e e 105

5.6 Exception hierarchy . . . . . . . . . . . L e e e e e 106

Uslugi przetwarzania tekstu 109

6.1 string— Common String OPErations . . . . . v v v v v vt e e e e e e e e e e e e e e 109
6.1.1  String COnStants . . . . . . . . o . e e e e e e e e e e e e e e e e 109
6.1.2  Custom String Formatting . . . . . . . . . .. . ... e 110
6.1.3  Format String Syntax . . . . . . . . . . L 111
6.1.4  Template strings . . . . . . . . ... e e e e e e 118
6.1.5 Helperfunctions . . . . . . . . . . i i i e e e e e e e e e 119

6.2 re — Regular expression Operations . . . . . . . v v v v e e e e e e e e e e e e e e e e e 120
6.2.1  Regular Expression Syntax . . . . . . . . .. ... 120
6.2.2 Module Contents . . . . . . . . ... e e e 125
6.2.3  Regular Expression Objects . . . . . . . . ... ... 130
6.24 MatchObjects . . . . . . . . . . e e e e 131
6.2.5 Regular Expression Examples . . . . . . . . . .. ... ... e 133

6.3 difflib — Helpers for computingdeltas . . . . ... ... ... .. ... ... ... ..., 139
6.3.1  SequenceMatcher Objects . . . . . . . . . . . ... e 143
6.3.2  SequenceMatcher Examples . . . . . . .. .. ... oL o o 145
6.3.3 DifferObjects . . . . . . . . e e e 146
6.3.4 Differ Example . . . . . . . . . . e e e e e 147
6.3.5 A command-line interface todifflib . . . . . . ... oo oo 148

6.4 textwrap — Textwrappingandfilling . . ... ... ... .. ... ... ... ... ... 149

6.5 unicodedata — Unicode Database . . . . . . . .. . ... ... .. .. ... 152

6.6 stringprep — Internet String Preparation . . . . . . . . . ... ... L. 154

6.7 readline — GNUreadlineinterface . . . . . . . . . . . . . ... .. 155
6.7.1 Initfile. . . . . . .. e e e 156
6.72 Linebuffer. . . . . . . . . e 156
6.7.3 Historyfile. . . . . . . . L e e e 156
6.74 History list . . . . . . . . L 157
6.7.5 Startuphooks . . . . .. 157
6.7.6  Completion . . . . . . . . . e e e e e e e e e e e e 158
6.7.7 Przyklad . . . . . .. e 158




6.8 rlcompleter — Completion function for GNU readline . . . . . . ... ... ... ...... 160

6.8.1  Completer Objects . . . . . . . . o i i e e e e e e e e e 160

7 Binary Data Services 161
7.1  struct — Interpret bytes as packed binarydata . . . . .. ... ... oL oL 161
7.1.1  Functions and Exceptions . . . . . . . . . . . . e e 162

7.1.2  FormatStrings . . . . . . . . . . o e e e e e e 162

7.1.3  Applications . . . . . ..ol e e 166

714 Klasy . ... e 167

7.2 codecs — Codecregistryand base classes . . . . . . . . ... ... e 168
7.2.1  Codec Base Classes . . . . . . . o v i i ittt e e 171

7.2.2 Encodingsand Unicode . . . . . . . . . . . . e 177

7.23  Standard Encodings . . . . . . . .. L 179

7.24  Python Specific Encodings . . . . . . .. ... 182

7.2.5 encodings.idna — Internationalized Domain Names in Applications . . . . . . . .. 183

7.2.6 encodings.mbcs — Windows ANSIcodepage . . . . .. ... ... ......... 184

7277 encodings.utf_8_sig— UTF-8 codec with BOM signature . . . . ... ... .. 184

8 Typy danych 185
8.1 datetime — Basicdateand time types . . . . . . . . . .o h e e e e e e e 185
8.1.1  Awareand Naive Objects . . . . . . . . . i v v it e e e e e e 186

8.1.2  Staly . . . . e 186

8.1.3 Available Types . . . . . . . . . o e 186

8.14 timedelta Objects . . . . . . . o o o it i 187

8.1.5 date ODbJects . . . . . . i i e e e e e e e e e e 191

8.1.6 datetime ObJects . . . . . v o v v i e e e e e e e e e e e 195

8.1.7  time ODbJeCtS . . . . . . o i e e e e e e e e e 205

8.1.8 tzinfo Objects . . . . . . . . o e e 208

8.19 timezone ObJECtS . . . . . . . . o L e e e e 215
8.1.10 strftime () and strptime () Behavior . . . . .. .. .. ... ... ........ 215

8.2 zoneinfo —ITANAtIMEZONE SUPPOTL . . . v v v v v v v et e et e e e e e e e e e e 219
8.2.1 Using ZoneInfo. . . . . . . i i i i i it e e e e 220

8.2.2  DataSOUICES . . . « v v v v v e e e e e e e e e e e e e e e e e e e e e 221

8.2.3 The ZoneInfoclass . . . . . . . . o o i i e e e e e 222

824  Zadania . . . . ... L e e 224

825 Globals . . . . . . e 224

8.2.6  Exceptions and warnings . . . . . . . . . . i it e e e e e e e e e e e e e e 224

8.3 calendar — General calendar-related functions . . . . . . . .. ... .. L oL 225
84 collections — Containerdatatypes . . . . . . . . . o vt i ittt e e e e e 229
8.4.1 ChainMapobjects . . . . . . . . . . o i i i it e 229

84.2  Counter objectS . . . . . v v i i e e e e e e e e e e e e e e 232

843 deque objectS . . . . ... e e e e e e e e 235

844 defaultdictobjects. . . . . . . . i i e e e e 238

8.4.5 namedtuple () Factory Function for Tuples with Named Fields . . . . . ... ... .. 240

84.6 OrderedDict ObJeCtS. . . . . . v v i v ittt e e e e e e 243

847 UserDict objects . . . . . . o o v i i e e e e e 245

8.4.8 UserList obJectS . . . . . v i v v it e e e e e e e e e e e 245

8.4.9 UserStringobjects . . . . . . . i i i it e e e e e e e e 246

8.5 collections.abc — Abstract Base Classes for Containers . . . . . . . ... .. ... .... 246
8.5.1  Collections Abstract Base Classes . . . . . . . . .. . it 247

8.5.2  Collections Abstract Base Classes — Detailed Descriptions . . . . .. ... ... ... .. 249

8.5.3 Examplesand Recipes . . . . . . . . . . . e e e e 250

8.6 heapg— Heapqueuealgorithm . . . .. ... ... . .. ... ... e 251
8.6.1 BasicExamples . . . .. ... . e 253

8.6.2  Priority Queue Implementation Notes . . . . . . . .. ... .. ... ... ... ... 253

8.63 Theory. . . . . . . o i i e e 254

8.7 Dbisect —algorytm bisekcjitablicy . . . . ... ... L 255
8.7.1 Performance NOtes . . . . . . . . . . . . e e e 256




9

8.7.2  Searching Sorted Lists . . . . . . . . . . . e e 257

8.7.3 Przyklady . . . . . . . e e e e 257
8.8 array — Efektywne tablice warto$ci numerycznych . . . . . .. ... ... L 0oL 258
89 weakref — Weakreferences . . . . . . . . ... 261
8.9.1  Weak Reference Objects . . . . . . . ... . e 265
892 Przyklad . . . . . .. L 266
8.9.3  Finalizer Objects . . . . . . . . o o i i e e e e e e e e e 267
8.9.4  Comparing finalizers with __del__ () methods . . ... .. ... ... ........ 268
8.10 types — Dynamic type creation and names for built-intypes . . . . . . . ... ... ... ... 269
8.10.1 Dynamic Type Creation . . . . . . . . .. ... .. e 269
8.10.2 Standard Interpreter Types . . . . . . . . . o i e 270
8.10.3 Additional Utility Classes and Functions . . . . . . .. .. .. ... ... ........ 273
8.10.4 Coroutine Utility Functions . . . . . . . . . . . . . e 274
8.11 copy — Shallow and deep copy operations . . . . . . . . . . .. ... 274
8.12 pprint — Datapretty printer . . . . . . . . ... L. e 275
8.12.1 PrettyPrinter Objects . . . . . . . . . .. e 277
8122 Przyklad . . . . . . . L 278
8.13 reprlib — Alternate repr () implementation . . . . . . . . . . . . ... 281
8.13.1 ReprObjects . . . . . . o o e e e e e e e e e 281
8.13.2 Subclassing Repr Objects . . . . . . . . . .. .. 282
8.14 enum — Wsparciedlawyliczen . . . . . . . ... . ... e 282
8.14.1 Module Contents . . . . . . . . .. e 283
8.142 Creatingan Enum . . . . . . . . .. e e e 283
8.14.3 Programmatic access to enumeration members and their attributes . . . . . ... ... .. 285
8.14.4 Duplicating enum members and values . . . . . . . .. ... oo L. 285
8.14.5 Ensuring unique enumeration values . . . . . . ... ...l 286
8.14.6 Usingautomatic values . . . . . . . . . . . L e 286
8. 14.7 Tteracja . . . . . . . i e e e 287
8.14.8 CompariSONS . . . v v v v vt e e e e e e e e e e e e e e e e e e e e e e e 287
8.14.9 Allowed members and attributes of enumerations . . . . . . . ... ... ... .. ..., 288
8.14.10 Restricted Enum subclassing . . . . . . . .. oL oL 288
8.14.11 Pickling . . . . . . . L e 289
8.14.12 Functional APT . . . . . . . . .. 289
8.14.13 Derived Enumerations . . . . . . . . . . . .o 291
8.14.14 Whentouse __new__ () vs.__dinit () ... ... .. ... ... 294
8.14.15 Interestingexamples . . . . . . . . . ... L e 294
8.14.16 How are Enums different? . . . . . . . . . . . . ... 298
8.15 graphlib — Functionality to operate with graph-like structures . . . . . . .. . ... ... .. 301
5.1 Wyjatki . . . . . o e 303
Numeric and Mathematical Modules 305
9.1 numbers — Numeric abstract baseclasses . . . . . . . . ... ... ... ... 305
9.1.1  ThenumeriC toWer . . . . . . . o i v it et e e e e 305
9.1.2  Notes for type implementors . . . . . . . . v v vttt e e e e e e e e e 306
9.2 math — Mathematical functions . . . . . . . . . ... ... L e 308
9.2.1  Number-theoretic and representation functions . . . . . .. ... ... ... .. ..... 308
9.2.2  Power and logarithmic functions . . . . . . . . ... ... oL 312
9.2.3  Trigonometric functions . . . . . . . . . . ..o e e e e e e e 313
9.2.4  Angular conversion . . . . . ... oL e e e e e e e e e e e e e e 313
9.2.5 Hyperbolic functions . . . . . . . ... e 314
9.2.6  Special functions . . . .. ... e 314
927 Staly . . . L 314
9.3 cmath — Matematyczne funkcje dla liczb zespolonych . . . . . . . ... ... ... 315
9.3.1  Conversions to and from polar coordinates . . . . . . . .. ... ... ... .. ..., 316
9.3.2  Power and logarithmic functions . . . . . . . . ... ... Lo o 316
9.3.3  Trigonometric functions . . . . . . . . .. ... oL e 317
9.3.4  Hyperbolic functions . . . . . . . ... 317
9.3.5 Funkcje klasyfikujace . . . . . . . .. ... 317




10

11

9.3.6  Staly . . . . 318

9.4 decimal — Decimal fixed point and floating point arithmetic . . . . . .. ... ... ... ... 319
9.4.1  Quick-start Tutorial . . . . . . . . . . . .. e 320
9.4.2 Decimalobjects . . . . . . ... e 323
943  ContextobJects . . . . . . . e e e e e e e 329
944  Staly . . . . 335
945 Roundingmodes. . . . . . . .. e e e e e e e e e e e 336
9.4.6  Signals . . . .. L e e e e e 336
9477 FloatingPoint Notes . . . . . . . . . .. . ... . e 338
9.4.8 Workingwiththreads . . . . . . ... ... ... L 339
949  RECIPES . . . v v e e 340
9.4.10 Decimal FAQ . . . . . . . . . e e e 342
9.5 fractions —Rationalnumbers . . . . . . . . ... L. L e 345
9.6 random — Generate pseudo-random numbers . . . . ... ..o o oL 347
9.6.1 Bookkeeping functions . . . . . . ... ... L 348
9.6.2 Functionsforbytes . . . . . . . . . e 348
9.6.3  Functions forintegers . . . . . . . . . ... 349
9.6.4  Functions for SEqUENCES . . . . . . . . v i i e e e e e e e e e e e 349
9.6.5 Real-valued distributions . . . . . ... ... o L 350
9.6.6  Alternative Generator . . . . . . . . . .. ... oo e e 351
9.6.7 Noteson Reproducibility . . . .. ... ... ... ... 352
9.6.8 Przyktady . . . . . . e 352
9.6.9  RECIPES . . v v v i e e e e e e e e e e e 354
9.7 statistics — Mathematical statistics functions . . . . . . . ... ... oL 355
9.7.1  Averages and measures of central location . . . . . ... ... .. ... 355
9.72 Measuresof spread . . . . .. ..o 356
9.7.3  Statistics for relations between two inputs . . . . . .. ... Lo 356
9.74 Functiondetails . . . . . . ... e 356
975  Wyjatki . . . . . e e 363
9.7.6  NormalDist objects . . . . . . . . i i v i it e e e e 363
Functional Programming Modules 367
10.1 itertools — Functions creating iterators for efficient looping . . . . . . . .. ... ... ... 367
10.1.1 Ttertool functions . . . . . . . . . . .. L. 369
10.1.2 TtertoolsRecipes . . . . . . . . . . . e 377
10.2 functools — Higher-order functions and operations on callable objects . . . . . ... .. ... 382
10.2.1 partial Objects . . . . . . . i i i e e 391
10.3 operator — Standard operators as functions . . . . . . ... ... Lo e 391
10.3.1 Mapping Operators to Functions . . . . . . . . . .. ... ... . 395
10.3.2 In-place Operators . . . . . . . . v v v v ittt e e e e e e e e e e e e e e 396
File and Directory Access 399
11.1 pathlib — Object-oriented filesystem paths . . . . . . . . ... ... ... ... ... .... 399
T1.I.1 BasiCuse . . . . . v o vt et e e e e e e e e 400
11.1.2 Purepaths . . . . . . . . L e 401
11.1.3 Concretepaths . . . . . . . . . L e 409
11.1.4 Correspondence to toolsinthe os module . . . . ... ... ... ... ......... 416
11.2 os.path — Common pathname manipulations . . . . . . . . .. . . .. ... 417
11.3 fileinput — Iterate over lines from multiple input streams . . . . . . . ... ... .. .... 422
11.4 stat — Interpreting stat () results . . . . . . . . . . . L 425
11.5 filecmp — File and Directory Comparisons . . . . . . . . . .. oo v v v v i v v oo 430
11.5.1 Thedircmpclass . . . . . . . . @ i i e e e e e e e 430
11.6 tempfile — Generate temporary files and directories . . . . . . . . . . . . ... ... .. ... 432
11.6.1 Przyklady . . . . . . . . . e e 435
11.6.2 Deprecated functions and variables . . . . . . . ... ... ... .. ... ... 435
11.7 glob — Unix style pathname pattern eXpansion . . . . . . . . . . . . v vt v v v v v oo 436
11.8 fnmatch — Unix filename pattern matching . . . . . . . . . ... ... ... ... ... 437
11.9 linecache —Randomaccesstotextlines . . .. ... ... ... ... ... . ........ 438




11.10 shutil — High-level file operations . . . . . . .. . ... . . . . . 439

11.10.1 Directory and files operations . . . . . . . . . . v v v v it e e e e e 439
11.10.2 Archiving Operations . . . . . . . . v v v v v it e e e e e e e e e e 445
11.10.3 Querying the size of the output terminal . . . . . . . .. ... ... ... ... ... 448

12 Data Persistence 449
12.1 pickle — Python object serialization . . . . . . .. . . ... ... ... oo 449
12.1.1 Relationship to other Pythonmodules . . . . . . . .. ... ... ... ... .. .... 450
12.1.2 Datastreamformat . . . . . . . . . . ... e e 450

12.1.3 Module Interface . . . . . . . . L. 451

12.1.4 What can be pickled and unpickled? . . . ... ... .. ... ... ... ... . ... . 454

12.1.5 Pickling Class Instances . . . . . . . . . . o . i i i it e e 455
12.1.6  Custom Reduction for Types, Functions, and Other Objects . . . . . .. ... ... ... 460
12.1.7 Out-of-band Buffers . . . . . . . . . . . ... 461
12.1.8 Restricting Globals . . . . . . . . . . L 463
12.1.9  WydajnoSE. . . . . . . o o e e e e e 464
12.1.10 Przyklady . . . . . . . o e e e e e 464

12.2 copyreg — Register pickle supportfunctions . . . . . . . . . .. ... . Lo 464
1221 Przyklad . . . . . . oo 465

12.3 shelve — Python object persistence . . . . . . . . . . . . o oottt 465
12.3.1 ReStrictions . . . . . . i e e e e e e e e e 466

12.3.2 Przyklad . . . . . . o 467

12.4 marshal — Internal Python object serialization . . . . . . .. ... ... ... ......... 468
12.5 dbm — Interfaces to Unix ,databases™ . . . . . . . . . . . . . . . e 469
12.5.1 dbm.gnu — GNU’s reinterpretationof dbm . . . . . . . . .. ... ... ..., 470
12.5.2 dbm.ndbm — Interface basedonndbm . . . . ... ... . o L 472

12.5.3 dbm.dumb — Portable DBM implementation . . . . . . .. ... ... ......... 472

12.6 sglite3 — DB-API 2.0 interface for SQLite databases . . . . . . .. ... ... .. ...... 473
12.6.1 Tutorial . . . . . . . . e 474
12.6.2 Reference . . . . . . . . . . e 476
12.6.3 How-toguides . . . . . . . . . . . e 489
12.6.4 Wythumaczenie . . . . . . . . . . . i i e e e e e e e e e 495

13 Data Compression and Archiving 497
13.1 zlib — Compression compatible withgzip . . . . . . ... ... ... ... ... ... 497
13.2 gzip — Supportfor gzipfiles . . . . . . . . . . . e e e 500
13.2.1 Przyklady uzycia . . . . . . . . . e e e e 503
13.2.2 Interfejsliniikomend . . . . . ... ... ... 503

13.3 bz2 — Support for bzip2 compression . . . . . . .o 504
13.3.1 (De)compressionof files . . . . . . . ... L e 504
13.3.2 Incremental (de)compression . . . . . . . . . ... .ot e 505

13.3.3 One-shot (de)compression . . . . . . . . v v v v i vt i e e e e e e e e 506

13.3.4 Przykladyuzycia . . . . . . . . . e 506

13.4 1lzma — Compression using the LZMA algorithm . . . . . ... ... ... ... ... .... 507
13.4.1 Reading and writing compressedfiles . . . . . . . .. .. ... oo Lo 508
13.4.2 Compressing and decompressingdatainmemory . . . . . . . . . . . ... ... 509

13.43 Miscellaneous . . . . . . . . .. e e e e e e e 511
13.4.4  Specifying custom filter chains . . . . . . . .. .. ..o oL oo 511

13.45 Przykltady . . . . . . o e 512

13.5 zipfile — WorkwithZIP archives . . . . . . . . . . .. . ... ... . 513
13.5.1 ZipFile Objects . . . . . . . . . i e e 514

13.52 PathObjects . . . . . . o v i e e e e e e e e e e e e e 518
13.5.3 PyZipFile Objects . . . . . . . o . o i e e e e e e e e e 519

13.54 ZipInfoObjects . . . . . . . e e e e e e e e 520

13.5.5 Command-Line Interface . . . . . . . . .. . ... ... 521

13.5.6 Decompression pitfalls . . . . . . . . ... 522

13.6 tarfile — Read and write tar archivefiles . . . . . ... ... ... ... ... ... ..., 522
13.6.1 TarFile Objects . . . . . . . v v it e e e e e e e e e e e e e e 525

vi



13.6.2 TarInfo Objects . . . . . . . o . i e e e e e e e e e e e
13.6.3 Extractionfilters . . . . . . . . . ... e e
13.6.4 Command-Line Interface . . . . . . . . ... . ... L
13.6.5 Przyktady . . . . . . . ..
13.6.6 Supported tar formats . . . . . . .. Ll
13.6.7 Unicodeissues . . . . . . v v v v v it e e e e e e e
14 File Formats
14.1 csv — CSVFile Readingand Writing . . . . . . . . . . .. ... . . ..
14.1.1 Module Contents . . . . . . . . i i i i e e e e e e
14.1.2 Dialects and Formatting Parameters . . . . . . . . . . . . .. ..
14.1.3 Reader Objects . . . . . . v i v v i i e e e e e e e e e e e
14.1.4 Writer ObJects . . . . . . . . . . o i i e e
14.1.5 Przyklady . . . . . . o . e
142 configparser — Configuration file parser . . . . . . . . . ... ... oo
142.1 Quick Start . . . . . . . e e e e e
14.2.2 Supported Datatypes . . . . . . . . .. e e e e e e e e
1423 Fallback Values . . . . . . . . . . e
14.2.4 Supported INI File Structure . . . . . . .. . ... .
14.2.5 Interpolationof values . . . . . . . . . . . . . e
14.2.6  Mapping Protocol ACCESS . . . . v v v v v it e e e e e e e e e e e e e e
14.2.7 Customizing Parser Behaviour . . . . . . ... ... L o
1428 Legacy APTExamples . . . . . . . . . . . .. . e
1429 ConfigParser Objects . . . . . . . . . . . . . e
14.2.10 RawConfigParser Objects . . . . . . . . . . . . it i e
14211 Wyjatki . . . o o o e e e e
143 netrc—mnetrcfile processing . . . . . . . . . .. e e e e e e e e
14.3.1 mnetrc ObJects . . . . . o v v i e e e e e e e e e e e e e
144 plistlib — Generate and parse Apple .plistfiles .. ... ... ... .. ..... ...
1441 Przyklady . . . . . . . . e e
15 Cryptographic Services
15.1 hashlib — Secure hashes and message digests . . . . . . ... ... ... .. ... ...
15.1.1 Hashalgorithms . . . . . . . . . . e
15.1.2 SHAKE variable length digests . . . . . . . . ... ... ... ... .
15.1.3 Keyderivation . . . . . . v v v vt e e e e e e e e e e e e e e e e e e
15.1.4 BLAKE2 . . . . . e
15.2 hmac — Keyed-Hashing for Message Authentication . . . . . . . ... .. ... ... ......
15.3 secrets — Generate secure random numbers for managing secrets . . . . . . . . .. ... ...
153.1 Randomnumbers . . . . . . . . . . L e
15.3.2 GeneratinZ toKeNS . . . . v v v v v e e e e e e e e e e e e e e e e e e e e e
15.3.3 Otherfunctions . . . . . . . . . . . e e
15.3.4 Recipesand best practices . . . . . . . . . . .. oL e
16 Generic Operating System Services
16.1 os — Miscellaneous operating system interfaces . . . . . . . .. ... ... L.
16.1.1 File Names, Command Line Arguments, and Environment Variables . . . ... ... ..
16.1.2 Python UTF-8Mode . . . . . . . . . . . . ettt
16.1.3 Process Parameters . . . . . . . . . . ... e
16.1.4 File Object Creation . . . . . . . v v v v v i i e e e e e e e e e e e e e e
16.1.5 File Descriptor Operations . . . . . . . . v v v v v v it e e e e e e
16.1.6 Files and Directories . . . . . . . . . . . ... e
16.1.7 Process Management . . . . . . . . . . o ..ot e e e e e e e
16.1.8 Interface tothescheduler . . . . . . . .. . . ... ...
16.1.9 Miscellaneous System Information . . . . . . .. ... ... ... ... . ... .....
16.1.10 Random numbers . . . . . . . . . .. e
16.2 io — Core tools for working with streams . . . . . . . . ... ... ... oL

16.2.1 Skorowidz . .

567
567
567
569
569
570
577
578
579
579
580
580

581
581
582
582
583
588
589
598
619
630
631
633
634
634
635

vii



16.3

16.4

16.5
16.6

16.7

16.8

16.9
16.10

16.11

16.12

16.2.3 High-level Module Interface . . . . . . . . . . . . .. .. . e 636

16.2.4 Classhierarchy . . . . . . . . . e e e e e 637
1625 WydajnoSC. . . . . . . o o e e e e 646
time — Time access and CONVEISIONS . . . . . . v v v v v v v v bt e e e e e e e e e e 647
163.1 Zadania . . . . . . . . e e 648
16.3.2 Clock ID Constants . . . . . . . . v v v v ittt e e e e 655
1633 Timezone Constants . . . . . . . . v v v vt it e e e e e e e e e e e e e 656
argparse — Parser for command-line options, arguments and sub-commands . . . . . ... .. 657
16.4.1 Przyklad . . . . . . . o e e 657
16.4.2 ArgumentParserobjects . . . . . . . ... L oL 658
16.4.3 The add_argument() method . . . . . . ... ... . 666
16.4.4 Theparse_argsOmethod . . . . . . . . . . . . e 677
16.4.5 Otherutilities . . . . . . . . . . L e e e e 680
16.4.6 Upgradingoptparsecode . . . . . . . . . ... e 687
getopt — C-style parser for command lineoptions . . . . . .. ... ... ... ... ... 687
logging — Logging facility for Python . . . . . .. ... ... ... .. o L. 690
16.6.1 Logger Objects . . . . . . . o v i i it e e e e e 690
16.6.2 LoggingLevels . . . . . . . . . e e e e 694
16.6.3 Handler Objects . . . . . . . . o o i i e e e e e e e e e 694
16.6.4 Formatter ObJects . . . . . . . o v v ittt e e e e e e e e e e e e 696
16.6.5 Filter Objects . . . . . . . i i i e e e e e e e e e 697
16.6.6 LogRecord Objects . . . . . . . . . . . . e 698
16.6.7 LogRecord attributes . . . . . . . . . . . e e e e e e e 699
16.6.8 LoggerAdapter Objects . . . . . . . . . i i i e e e e e e 701
16.6.9 Thread Safety . . . . . . . . . . e 701
16.6.10 Module-Level Functions . . . . . . . . . .. . ... 701
16.6.11 Module-Level Attributes . . . . . . . . . . .. e 705
16.6.12 Integration with the warningsmodule . . . . . . . . ... ... ... L. 706
logging.config — Logging configuration . . . . . . ... ... .. ... 706
16.7.1 Configuration functions . . . . . . . . . . ... L e 706
16.7.2  Security considerations . . . . . . . ... ... oo e e e 708
16.7.3 Configuration dictionary schema . . . . . . . . . .. ... 709
16.7.4 Configuration file format . . . . . . . .. ... L 715
logging.handlers — Logginghandlers . . . ... ... ... ... ... ... ....... 717
16.8.1 StreamHandler . . . . . . .. . ... e 718
16.8.2 FileHandler . . . . . . . . . . . . e e e 718
16.8.3 NullHandler . . . . . . . . . . . . e 719
16.8.4 WatchedFileHandler . . . . . ... ... .. .. ... 719
16.8.5 BaseRotatingHandler . . . . . .. .. .. . .. . ... e 720
16.8.6 RotatingFileHandler . . . . . . . . . . . . . e 721
16.8.7 TimedRotatingFileHandler . . . . . ... ... ... ... ... ... ... ..., 721
16.8.8 SocketHandler . . . . . . . . . . . L 723
16.8.9 DatagramHandler . . . . . . . . .. L 724
16.8.10 SysLogHandler . . . . . . . . . . . . . e e e e e 724
16.8.11 NTEventLogHandler . . . . . . . . . . . . . . ittt te et 726
16.8.12 SMTPHandler . . . . . . . . . . . . 727
16.8.13 MemoryHandler . . . . . . . . . . ... e 727
16.8.14 HTTPHandler . . . . . . . . . . . . i e e e e 728
16.8.15 QueueHandler . . . . . . . . . . . e e e 729
16.8.16 Queuelistener . . . . . . . . . . . e e e e e e e e e e 730
getpass — Portable password input . . . . . ... oL oL e e e 731
curses — Terminal handling for character-cell displays . . . . . ... .. ... ... .. .... 731
16.10.1 Zadania . . . . . . . . L e e e 732
16.10.2 Window ODbjJects . . . . . . . o vttt e e e e e 738
16.10.3 Staly . . . . . e e 744
curses.textpad — Text input widget for curses programs . . . . . . . . . . ... ... .. 749
16.11.1 TextboX ObJeCts . . . . . . . . v v i i e e e e e e e 749
curses.ascii — Utilities for ASCII characters . . . . . ... ... ... ... ... ..... 750

viii



16.13 curses.panel — A panel stack extension forcurses . . . . . . .. ... .. ... .. ..... 752

16.13.1 Functions . . . . . . . . i i it e e e e e e 752
16.13.2 Panel Objects . . . . . . . o i i e e e e e e e e e e e 753

16.14 plat form — Access to underlying platform’s identifyingdata . . . . . . . ... ... ... ... 753
16.14.1 Cross Platform . . . . . . . . . . . e 754
16.14.2 Java Platform . . . . . . . . . . e 755
16.14.3 Windows Platform . . . . . . . . . . . e 755
16.14.4 macOSPlatform . . . . . . . . . .. . e 756
16.14.5 Unix Platforms . . . . . . . . . . o e 756
16.14.6 Linux Platforms . . . . . . . . . . . . . e 756

16.15 errno — Standard errno system symbols . . . . . ... oL Lo 757
16.16 ctypes — A foreign function library for Python . . . . . . .. .. ... ... ... ... ... 762
16.16.1 ctypestutorial . . . . . . . . o L e e e e e e e e e e 762
16.16.2 ctypesreference . . . . . . . . .. 780

17 Concurrent Execution 795
17.1 threading — Thread-based parallelism . . . . . . . .. ... .. ... ... ... . ...... 795
17.1.1 Thread-Local Data . . . . . . . . . ... ... . e 798
17.1.2 Thread Objects . . . . . . . . . . e 798
17.1.3 Lock Objects . . . . . . . o o e e e 800
17.1.4 RLock ObJeCts . . . . o v v i e e e e e e e e e e e e e e e e 801
17.1.5 Condition ObJectS . . . . . . v v v o i e e e e e e e e e e e e e e 802
17.1.6 Semaphore Objects . . . . . . . . . . . ... e 804
17.1.7 EventObjects . . . . . . . . . . o e 805
17.1.8 Timer ObJects . . . . . . . o o vt it e e e 806
17.1.9 Barrier Objects . . . . . . . . . i e e e e e 806
17.1.10 Using locks, conditions, and semaphores in the with statement . . . . .. ... ... .. 808

17.2 multiprocessing — Process-based parallelism. . . . . ... ... ... ... ........ 808
17.2.1 Introduction . . . . . . . . o o i i e e e e e e e e e e 808
17.2.2 Reference . . . . . . . . . e e e e 814
17.2.3 Programming guidelines . . . . . . . . . . ... 841
17.2.4 Examples . . . . . . . e e e e e e e e e e e e e e 844

17.3 multiprocessing.shared_memory — Shared memory for direct access across processes . 849
17.4 The concurrent package . . . . . . . . . . . . .. e 854
17.5 concurrent.futures — Launching parallel tasks . . . . . . ... .. ... ... ... ... 854
17.5.1 Executor Objects . . . . . . . . i it e e e 854
17.5.2 ThreadPoolEXecutor . . . . . . . . . . . . o it e e e e 855

17.5.3 ProcessPoolExecutor . . . . . . . . . . . L 857

1754 Future ObJects . . . . . . . . o v i i it e e e e e e e 858
17.5.5 Module Functions . . . . . . . . . . . e e e 859
17.5.6 Exception classes . . . . . . . . . i e 860

17.6 subprocess — Subprocess management . . . . . . . .. ... ... e e e 860
17.6.1 Usingthe subprocessModule . . . . . . . . ... .. e 861
17.6.2  Security Considerations . . . . . . . . . . v v v it e e e e e e e e e e 869
17.6.3 Popen Objects . . . . . . . o o o i i e e e e e e 869
17.6.4 Windows Popen Helpers . . . . . .. ... ... L o 871
17.6.5 Older high-level APT . . . . . . . . . e 873
17.6.6 Replacing Older Functions with the subprocessModule . . . . ... ... ...... 875

17.6.7 Legacy Shell Invocation Functions . . . . . . . .. ... ... ... .. ... ..., 878
17.6.8 Notatki . . . . . . . . e 878

17.7 sched —Eventscheduler . . . . . . . . . . ... . e 879
17.7.1 Scheduler Objects . . . . . . . . . . . . e 879

17.8 queue — A synchronized queueclass . . . . . . . . . . . . . e 880
17.8.1 Queue ObJeCtS . . . . v v v v e e e e e e e e e e e e e e e e e e e e 881

17.8.2 SimpleQueue Objects . . . . . . . . . .. 883

179 contextvars — Context Variables . . . . . . . .. . . . . . e 883
17.9.1 Context Variables . . . . . . . . . . e 884
17.9.2 Manual Context Management . . . . . . . . . . . ot v vt 885




17.9.3  @SYNCIO SUPPOTE .+ . v v v v o e e e e e e e e e e e e e e e e e e e e e e e 886

17.10 _thread — Low-level threading APT . . . . . . . . . ... ... ... .. ... 887
18 Networking and Interprocess Communication 891
18.1 asyncio— AsynchronousI/O . . . . . . . . . . . . e 891
18.1.1 Coroutinesand Tasks . . . . . . . . . . L e 892
18.1.2 Streams . . . . . . . L e e e e 906
18.1.3  Synchronization Primitives . . . . . . . . . ... oL oo 912
18.1.4 Subprocesses . . . . . . . ... e 917
18.1.5 Queues . . . . . . e e e e e e e e 921
18.1.6 Wyjatki . . . . . . . e e e e 923
18.1.7 EventLoop . . . . . . o e e e e 924
18.1.8 Futures . . . . . . . o e e e e e e e 945
18.1.9 Transports and Protocols . . . . . .. .. ... oL o 949
18.1.10 Policies . . . . . . . o o i e e e 962
18.1.11 Platform Support . . . . . . . . . e e e e e e e e 966
18.1.12 High-level APTIndex . . . . . . .. . . . . . ... i e 967
18.1.13 Low-level APTIndex . . . . . . . . . . . e 969
18.1.14 Developing withasyncio. . . . . . . . . .. .. . L e 975
18.2 socket — Low-level networking interface . . . . . . .. .. ... ..o oL 978
18.2.1 Socketfamilies . . . . . . . . .. 978
1822 Module contents . . . . . . . . ... e e e e e e e e e e e 981
1823 Socket Objects . . . . . . . . . e e 991
18.2.4 Noteson socket timeouts . . . . . . . . v v v v vttt e e e e e e 998
18.2.5 Przyklad . . . . . . . o 998
18.3 ss1 — TLS/SSL wrapper for socketobjects . . . . . . . . . . .. ... L oo 1002
18.3.1 Functions, Constants, and Exceptions . . . . . . . . . . . .. .. . 1002
18.3.2 SSLSockets . . . . . . i e e e 1014
18.3.3 SSLCONEXIS . . . v v v v o e e e e e e e e e e e e e e e e e 1018
18.3.4 Certificates . . . . . . . . o i e e e e e e e 1025
183.5 Przyktady . . . . . . o e 1027
18.3.6 Notes on non-blocking sockets . . . . . . .. .. ... ... ... e 1030
18.3.7 Memory BIO Support . . . . . . . . o e e e e e 1031
183.8 SSLisession . . . . . . .. oo i e e e 1033
18.3.9 Security considerations . . . . . . .. ... L. oo 1033
18.3.10 TLS 1.3 . . o o o 1034
184 select — Waitingfor /O completion . . . . . . . . . . . . i 1035
18.4.1 /dev/pollPollingObjects . . . . . . . . . . i i i e e e 1037
18.4.2 Edge and Level Trigger Polling (epoll) Objects . . . . . . . ... ... ... ... .... 1038
18.4.3 Polling Objects . . . . . . . . . e 1039
18.4.4 Kqueue Objects . . . . . . . . . 1040
18.4.5 KeventObjects . . . . . . . . e e 1040
18.5 selectors — High-level /O multiplexing . . . . . . . . . . . . ... ... 1042
18.5.1 Wprowadzenie . . . . . . . . v vt i e e e e e e e e e e e e e e 1042
1852 Klasy . . . . . o e 1042
185.3 Przyklady . . . . . . . . e 1044
18.6 signal — Set handlers for asynchronousevents . . . . . . . ... ... ... ... ... 1045
18.6.1 Generalrules . . . . . . . . . . . e e e e 1045
18.6.2 Module contents . . . . . . . . ... e e e e e e e e e e e 1046
18.6.3 Example . . . . . . . oL e e e e e e 1051
18.6.4 NoteonSIGPIPE . . . . . . . . . . . . e 1052
18.6.5 Note on Signal Handlers and Exceptions . . . . . . . ... ... ... .......... 1052
18.7 mmap — Memory-mapped file support . . . . . . ... e 1053
18.7.1 MADV_*Constants . . . . . . v v v v v vttt e e e e e e e e e e e e e e 1057
18.7.2 MAP_FConstants . . . . . v v v v it e e e e e e e e e e e e e e 1057
19 Internet Data Handling 1059
19.1 email — Anemail and MIME handling package . . . . . . . . ... ... ... .. ....... 1059




20

19.1.1 email.message: Representing an email message . . . . . ... .. ... ....... 1060

19.1.2 email.parser:Parsingemail messages . . . . . . . . . oo e e 1068
19.1.3 email.generator: Generating MIME documents . . . . ... ... ... ...... 1071
19.14 email.policy:PolicyObjects . . . . ... ... ... ... . ... ... ... 1074
19.1.5 email.errors: Exception and Defectclasses . . . . . ... ... ... .. ...... 1080
19.1.6 email.headerregistry: Custom Header Objects . . . ... .. ... ... .... 1082
19.1.7 email.contentmanager: Managing MIME Content . . . . ... ... ....... 1087
19.1.8 email:Examples. . . . . . . . . o 0 e e e e e e e 1089
19.1.9 email.message.Message: Representing an email message using the compat 32 API1095
19.1.10 email.mime: Creating email and MIME objects from scratch . . . . . ... ... ... 1103
19.1.11 email.header: Internationalized headers . . . . . . .. ... ... ... ... .... 1105
19.1.12 email.charset: Representing charactersets . . . . . .. ... ... ... ...... 1108
19.1.13 email.encoders:Encoders . . . . . . .. . ... o e 1110
19.1.14 email.utils: Miscellaneous utilities . . . . . . . . .. ... ... .. ... ..., 1110
19.1.15 email.iterators:lterators . . . . . . . . . . ... 1113
19.2 json —JSONencoderand decoder . . . . . . .. . . . . . . .. .. ... 1114
192.1 BasicUsage . . . . . . . oo i i 1116
19.2.2 Encodersand Decoders . . . . . . . . .. .. e 1118
1923 Wyjatki . . . . . o L e e e e e 1120
19.2.4 Standard Compliance and Interoperability . . . . . ... ... ... ... ... .... 1120
19.2.5 Interfejs liniikomend . . . . . . . . ... 1122
19.3 mailbox — Manipulate mailboxes in various formats . . . . . . .. ... ..o 1123
19.3.1 Mailbox ObJECtS . . v v 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 1123
1932 Message objectS . . . v v v v vt e e e e e e e e e e e e e e e e e e e 1131
1933 Wyjatki . . . . . o o e 1138
1934 Przykltady . . . . . . . L 1139
194 mimetypes — Map filenames to MIME types . . . . . . . . ... ... o 1140
19.4.1 MimeTypes Objects . . . . . . . o o i i it e e e e e e e e 1142
19.5 base64 — Basel6, Base32, Base64, Base85 Data Encodings . . . . .. ... ... ... .... 1143
19.5.1 Security Considerations . . . . . . . . . . .. . e e 1145
19.6 binhex — Koduj i dekoduj pliki binhex4 . . . . .. ... ... oo oo 1146
19.6.1 Notatki . . . . . . o o e 1146
19.7 binascii — Convert between binaryand ASCII . . . . ... ... ... ... ... ...... 1146
19.8 quopri — Encode and decode MIME quoted-printabledata . . . . . . . ... ... ... .... 1149
Structured Markup Processing Tools 1151
20.1 html — HyperText Markup Language support . . . . . . . . . . ... ... ... 1151
20.2 html.parser — Simple HTML and XHTML parser . . . . . . . . . . ... ... ... .... 1152
20.2.1 Example HTML Parser Application . . . . . . . . . . .. ... ... ... ... 1152
20.2.2 HTMLParser Methods . . . . . . . . . . . e 1153
20.2.3 Examples . . . . ... e e e 1154
20.3 html.entities — Definitions of HTML general entities . . . . . . . ... ... ... .... 1156
20.4 XML Processing Modules . . . . . . . . . . e e e e e e 1156
20.4.1 XML vulnerabilities . . . . . . . ... oL e 1157
20.4.2 The defusedxml Package . . ... .. .. .. ... ... ... .. 1158
20.5 xml.etree.ElementTree — The ElementTree XML API . . . . ... ... ... ..... 1158
20.5.1 Tutorial . . . . ... e e e e 1158
20.5.2 XPathsupport . . . . . o o v o e e e e e e e e e e e e 1163
20.53 Reference . . . . . . . e 1165
20.5.4 XlInclude support . . . . . ... L. e e e e e e 1168
20.5.5 Reference . . . . . . . L e e e e 1169
20.6 xml.dom — The Document Object Model API . . . . . .. .. ... ... ... ........ 1176
20.6.1 Module Contents . . . . . . . ot i e e e e e e e e e 1177
20.6.2 Objectsinthe DOM . . . . . . . . . . e 1178
20.6.3 Conformance . . . . . . . . . ... e e e 1185
20.7 xml.dom.minidom — Minimal DOM implementation. . . . . . . . .. ... ... ...... 1186
20.7.1 DOMODJECtS . . . . o o i e e e e e 1188
20.7.2 DOMExample . . . . . . . . . . e 1189

Xi



21

20.7.3 minidom and the DOM standard . . . . . . . . . . . . . . .. . ... .. 1190

20.8 xml.dom.pulldom — Support for building partial DOM trees . . . . ... ... ... .... 1191
20.8.1 DOMEventStream Objects . . . . . . . . o v v i i e e e e e e e 1192
20.9 xml.sax — Supportfor SAX2 parsers . . . . . . .. ... 1193
20.9.1 SAXException Objects . . . . . . . . o v it e e e e e 1194
20.10 xml.sax.handler — Base classes for SAX handlers . . . ... ... ... .......... 1194
20.10.1 ContentHandler Objects . . . . . . . . . o 0 v i i e e e e e e e e e 1196
20.10.2 DTDHandler Objects . . . . . . . v v v v it e e e e e e e e e e e e 1198
20.10.3 EntityResolver Objects . . . . . . . . . . . . .. e 1199
20.10.4 ErrorHandler Objects . . . . . . . . . .. . L 1199
20.10.5 LexicalHandler Objects . . . . . . . . . . . . o oo ittt it 1199
20.11 xml.sax.saxutils — SAX Utilities . . . . . . . . . .. e 1200
20.12 xml.sax.xmlreader — Interface for XML parsers . . . . . . . . . . ... ... .. 1201
20.12.1 XMLReader Objects . . . . . . . . . e e e 1202
20.12.2 IncrementalParser Objects . . . . . . . . .. . ... L e 1203
20.12.3 Locator ObJects . . . . . . o v v vt e e e e e e e e e e e 1203
20.12.4 InputSource Objects . . . . . . . . . o e e e e e 1203
20.12.5 The AttributesInterface . . . . . . . . . . ... L 1204
20.12.6 The AttributesNSInterface . . ... .. . ... . ... .. .. 1204
20.13 xml.parsers.expat — Fast XML parsingusing Expat . . . . . . ... .. ... ...... 1204
20.13.1 XMLParser Objects . . . . . . . . o v i i e e e e e e 1206
20.13.2 ExpatError Exceptions . . . . . . . . . . L 1210
20.13.3 Przyklad . . . . . .. e e 1210
20.13.4 Content Model Descriptions . . . . . . . v v v v v vt e i e e e e e e e e e 1211
20.13.5 ExXpat error CONStantS . . . . . . v v v v vt e e e e e e e e e e e e e e e e e 1211
Internet Protocols and Support 1215
21.1 webbrowser — Convenient web-browser controller . . . . . . . .. ... ... ... ... .. 1215
21.1.1 Browser Controller Objects . . . . . . . . . . . o i et 1217
21.2 wsgiref — WSGI Utilities and Reference Implementation . . . . . .. ... ... ... .... 1217
21.2.1 wsgiref.util - WSGI environment utilities . . . . . . . . ... ... ... ..... 1218
21.2.2 wsgiref.headers - WSGIresponse headertools . . . . ... ............ 1219
21.2.3 wsgiref.simple_server - asimple WSGIHTTPserver . . . .. ... ... ... 1220
2124 wsgiref.validate — WSGI conformance checker . . . . . . .. ... ... .... 1221
21.2.5 wsgiref.handlers - server/gateway baseclasses . . . . . .. ... ... ... ... 1222
21.2.6  Examples . . . . . .. e e e e 1226
21.3 urllib —URLhandlingmodules . . . . . . . .. ... ... 1227
21.4 urllib.request — Extensible library for openingURLs . . . . . ... .. ... ... .... 1227
21.4.1 Request ObJEcts . . . . o v v v v v e e e e e e e e e e e e 1232
21.4.2 OpenerDirector Objects . . . . . . . . . . .. . e 1233
21.4.3 BaseHandler Objects . . . . . . . . . . . e 1234
21.4.4 HTTPRedirectHandler Objects . . . . . . . . . . . . ittt 1235
21.4.5 HTTPCookieProcessor Objects . . . . . . . . v v v v v it e e e et e e e e e e o 1236
21.4.6 ProxyHandler Objects . . . . . . . . . . i i e e e e e 1236
21.477 HTTPPasswordMgr Objects . . . . . . . . . . .. ittt i 1236
21.4.8 HTTPPasswordMgrWithPriorAuth Objects . . . . . . ... ... ... ... ... ... 1236
21.4.9 AbstractBasicAuthHandler Objects . . . . . . . . . . . ... 1237
21.4.10 HTTPBasicAuthHandler Objects . . . . . . . . . . . o o v v i e ettt e e e e o 1237
21.4.11 ProxyBasicAuthHandler Objects . . . . . . . ... ... ... ... . ... .... 1237
21.4.12 AbstractDigestAuthHandler Objects . . . . . . . .. .. ... ... ... ... .. 1237
21.4.13 HTTPDigestAuthHandler Objects . . . . . . . ... .. .. ... . ... ... ... 1237
21.4.14 ProxyDigestAuthHandler Objects . . . . . . . . . . . .. ... 1237
21.4.15 HTTPHandler Objects . . . . . . . . . . o i i i e ettt e e e e e s e 1237
21.4.16 HTTPSHandler Objects . . . . . . . . . i v i e e e e e e e e e e e e e 1238
21.4.17 FileHandler Objects . . . . . . . . . o o i e e e e e e e e 1238
21.4.18 DataHandler Objects . . . . . . . . . . . . .. e 1238
21.4.19 FTPHandler Objects . . . . . . . . . . 0 i e e e e e 1238
21.4.20 CacheFTPHandler Objects . . . . . . . . . . . . o ittt ettt 1238

Xii



21.4.21 UnknownHandler Objects . . . . . . . . . . . . o i et e e e 1238

21.4.22 HTTPErrorProcessor Objects . . . . . . v v v v v v v e i e e e e e e e e e e e e e o 1238
21.4.23 Examples . . . . . .o e e e e e e e e e e 1239
21.4.24 Legacyinterface . . . . . . . . . ... L e 1241
21.4.25 urllib.request Restrictions . . . . . . . . . . . . . ... ... 1243
21.5 urllib.response — Response classesused by urllib . . . . . . ... ... ... ... ... 1244
21.6 urllib.parse — Parse URLsintocomponents . . . . . . . . . ... ..o .. 1244
21.6.1 URLParsing . . . . . . . . i e e e e e e e 1245
21.6.2 URL parSing SECUTity . . . . . . . v v v vttt et e e e e e e e e e e e e 1249
21.6.3 Parsing ASCII Encoded Bytes . . . . . .. ... ... . ... ... ... 1249
21.6.4 Structured Parse Results . . . . . . . . .. L 1250
21.6.5 URLQUOLING . . . . . ¢ vttt e e e e e e e e e 1251
21.7 urllib.error — Exception classes raised by urllib.request . . . . . . ... ... ... .... 1253
21.8 urllib.robotparser — Parser forrobots.txt . . . . . . . ... ... ... ... ... 1253
219 http —HTTPmodules . . . . . . . . . . . e 1254
21.9.1 HTTPstatus codes . . . . . . . o v v ittt e et e e e e e 1255
21.10 http.client — HTTP protocolclient . . . . . . . . . . . . . .. i i e 1257
21.10.1 HTTPConnection Objects . . . . . . . . v v v v i e e e e e e e e e e e e e e e e e o 1259
21.10.2 HTTPResponse Objects . . . . . . . . o o o v v it i ittt e et e 1261
21.10.3 Examples . . . . . e e e e e e e e e 1262
21.10.4 HTTPMessage Objects . . . . . . . v v v v vttt et e e e e e e e e e 1263
21.11 ftplib — FTP protocol client . . . . . . . . . . . . . L i e 1263
21111 FTPODbJects . . . . . o o o e e e e e e e e e e e e e e e e 1266
21.11.2 FTP_TLS ODbjects . . . . . o o v vt e e e e e e e e e e e e e e e e e e 1268
21.12 poplib — POP3 protocol client . . . . . . . . . . . . . e 1269
21.12.1 POP3 Objects . . . . . . o ot it e e e e e e e 1270
21.12.2 POP3 Example . . . . . . . . oL 1271
21.13 imaplib — IMAP4 protocol client . . . . . . . . . . . . . . e e 1271
21.13.1 IMAP4 ODbJeCts . . . . o v ot et e e e e e e e e e e e e e 1273
21.13.2 IMAP4 Example . . . . . . . ... e e 1278
21.14 smtplib — SMTP protocolclient . . . . . . . .. . ... L 1278
21.14.1 SMTP ODbjects . . . . . . o o ot e e e e e e e 1280
21.14.2 SMTP Example . . . . . . . o o e e e e e e e e e e 1284
21.15 uuid — UUID objects accordingto RFC 4122 . . . . . . . ... ... . ... .. .. ...... 1284
21.15.1 Przyktad . . . . . . . e 1287
21.16 socketserver — A framework for network servers . . . . . ... ... Lo 1288
21.16.1 Server Creation NOteS . . . . . . . . . . . i i i i e e e e e e e 1288
21.16.2 Server ObJects . . . . . . . . . e e e e e e e e e 1290
21.16.3 Request Handler Objects . . . . . . . . . . . i i it et e e e e 1292
21.16.4 Przyklady . . . . . . . e 1292
21.17 http.server — HTTP servers . . . . . . . . . o o i i e e e e e e e e e 1296
21.17.1 Security Considerations . . . . . . . . . . .. . ... oo 1301
21.18 http.cookies — HTTP state management . . . . . . . . . . ... .o v .. 1301
21.18.1 Cookie ObJECtS . . . v v v v o o e e e e e e e e e e e e e e e e e e e 1302
21.18.2 Morsel Objects . . . . . o v i o e e e e e e e e e e e e e e 1303
21183 Example . . . . . . L e e e e e 1304
21.19 http.cookiejar — Cookie handling for HTTP clients . . . . . . .. ... .. ... ..... 1305
21.19.1 CookieJar and FileCookieJar Objects . . . . . . . . . . . . ... oo 1306
21.19.2 FileCookielar subclasses and co-operation with web browsers . . . . . . ... ... ... 1308
21.19.3 CookiePolicy Objects . . . . . . . v v v i i e e e e e e e e e e e e e 1308
21.19.4 DefaultCookiePolicy Objects . . . . . . . . . . o . i it e e e 1309
21.19.5 Cookie Objects . . . . . . . . . .. e e 1311
21.19.6 Examples . . . . . .. 1312
21.20 xmlrpc — XMLRPC server and client modules . . . . . .. ... ... ... .......... 1313
21.21 xmlrpc.client — XML-RPCclientaccess . . . . . . . . . . . i i v i i i i i e e 1313
21.21.1 ServerProxy Objects . . . . . . o o v i i e e e e e e e e e e e 1315
21.21.2 DateTime Objects . . . . . . . . . . o o i e e e e 1316
21.21.3 Binary Objects . . . . . . . . . . .. 1316

xiii



22

23

24

25

21.21.4 Fault Objects . . . . . . o v it e e e e e e e e
21.21.5 ProtocolError Objects . . . . . . . v v v v i e e e e e e e e e e e
21.21.6 MultiCall Objects . . . . . . . . . o o e e e e
21.21.7 Convenience Functions . . . . . . . . . . . . . . e e
21.21.8 Example of Client Usage . . . . . . . . . . . . . . i i ittt st
21.21.9 Example of Client and Server Usage . . . . . . . . . . . .. v i i
21.22 xmlrpc.server — Basic XML-RPCservers. . . . . .. ... ... ... ...
21.22.1 SimpleXMLRPCServer Objects . . . . . . . . . . . i i
21.22.2 CGIXMLRPCRequestHandler . . . . . . ... ... ... .. ... .. ........
21.22.3 Documenting XMLRPC server . . . . . . . . . . . . . e
21.22.4 DocXMLRPCServer Objects . . . . . . . oo v vt ittt e e e
21.22.5 DocCGIXMLRPCRequestHandler . . . . . . ... ... ... ... ... .......
21.23 ipaddress — IPv4/IPv6 manipulation library . . . . . . . . ... ... ... ... ...
21.23.1 Convenience factory functions . . . . . . . . . ... L o
21232 TP AAAIesses . . . . o v v v v o e e e e e e e e e e e e e e e e e
21.23.3 IP Network definitions . . . . . . . . . . . o vt i
21.234 Interface Objects . . . . . . . . . L e e e e e
21.23.5 Other Module Level Functions . . . . . . . . ... .. .. .
21.23.6 Custom Exceptions . . . . . . . . . o . i e e e e e e

Multimedia Services

22.1 wave — Read and write WAV files . . . . . . . . . .. L. e
22.1.1 Wave_read Objects . . . . . . . o v i i e e e e e e e e e
22.1.2 Wave_write Objects . . . . . . . . . o e e e e e e e e

22.2 colorsys — Conversions between color Systems . . . . . . . . ... ..o

Internationalization

23.1 gettext — Multilingual internationalization services . . . . . . . . . .. ... ... ... ...
23.1.1 GNUgettext API . . . . . . . . . e
23.1.2 Class-based API . . . . . . . . . e
23.1.3 Internationalizing your programs and modules . . . . . . .. ... ... ...
23.1.4 Acknowledgements . . . . . . . ..o e e e e e

23.2 locale — Internationalization SETVICES . . . . .« v v v v v v v bt e e e e e e e e e e
23.2.1 Background, details, hints, tips and caveats . . . . . . . . ... ...
23.2.2  For extension writers and programs that embed Python . . . . . . . ... ... ... ...
23.2.3 Accesstomessage catalogs . . . ... . ..o e e e e e e e e

Program Frameworks

241 turtle —Grafikazdtwia. . . . . . . . .. o
24. 1.1  Wprowadzeni® . . . . . . o v v v v e e e e e e e e e e e e e e e e e e e
24.1.2 Overview of available Turtle and Screenmethods . . . . . ... ... ... .. .....
24.1.3 Metody RawTurtle/Turtle i odpowiadajace im funkcje . . . . . .. ... ... ... ...
24.1.4 Methods of TurtleScreen/Screen and corresponding functions . . . . . . . ... ... ..
24.1.5 Publicclasses . . . . . ..
24.1.6 Help and configuration . . . . . . . . . . . . i e e e e e
24.1.7 turtledemo —DemoOSCripts . . . . . . v v v v v i i e e e e e e
24.1.8 Changessince Python2.6 . . . . . . . . . .. ... L e
2419 Changessince Python3.0 . . . . . . . .. ... o oo

24.2  cmd — Support for line-oriented command interpreters . . . . . . ... ... oL
2421 CmdODbJECtS . . . . v i e e e e e e e e e e e e e
2422 CmdExample . . . . . . .. e e e e e e e e

243 shlex — Simple lexical analysis . . . . . . . . .. . ... L e
24.3.1 shlex Objects . . . . . . . . o o e e e e e e
2432 ParsingRules . . . . . .. L
24.3.3 Improved Compatibility with Shells . . . . . . .. ... ... .. L0

Graphical User Interfaces with Tk
25.1 tkinter — Pythoninterface to Tcl/Tk. . . . . . . . . . .. . o
25.1.1 Architecture . . . . . . . .. e e e e e

Xiv



25.1.2 Tkinter Modules . . . . . . . . . e e e e e e 1407

25.1.3 Tkinter Life Preserver . . . . . . . . . . . . e 1408
25.1.4 Threadingmodel . . . . . . . . . . L e e 1411
25.1.5 HandyReference . . . . ... ... . . ... e 1411
25.1.6 FileHandlers . . . . . . . . . . . . 1417
25.2 tkinter.colorchooser — Color choosingdialog . . . . . . ... .. ... ... ...... 1417
25.3 tkinter.font — Tkinter font wrapper . . . . . . . . . . . . e 1418
25.4 Tkinter Dialogs . . . . . . . .. e e e e e e e e 1419
25.4.1 tkinter.simpledialog — Standard Tkinter input dialogs . . . . ... ... ... 1419
2542 tkinter.filedialog — Fileselectiondialogs . . . . ... ... ... ....... 1419
2543 tkinter.commondialog — Dialog window templates . . . . ... .. ... .... 1421
25.5 tkinter.messagebox — Tkinter message prompts . . . . . . v v v v v v v e e e 1422
25.6 tkinter.scrolledtext — Scrolled Text Widget . . . . . . .. ... ... ... .. .... 1422
25.7 tkinter.dnd — Draganddropsupport . . . . . . ... ... e 1423
25.8 tkinter.ttk — Tkthemed widgets . . . . . . . . . . . . .. 1424
25.8.1 Using Ttk . . . . . . . e e e 1424
25.82 Ttk Widgets . . . . . . o o i e e e e 1424
25.83 Widget. . . . . . L e e e 1425
25.8.4 ComboboX . . . . . . e e e 1427
25.85 Spinbox . . . . ... e 1428
25.8.6 Notebook . . . . . . . . 1429
25.8.7 Progressbar . . . . . .. e e e e 1431
25.8.8 Separator . . .. ... e e e e e e e e e e e e 1432
25.8.9 Sizegrip . . . . ... e e e e 1433
25.8.10 Treeview . . . . . . . oo e e e e e e 1433
25.8.11 Ttk Styling . . . .« . o o e e 1438
259 tkinter.tix —Extensionwidgetsfor Tk . . . . . .. .. ... ... ... .. 1442
25.9.1 Using TiX . . . o v v v i e e e e e e 1442
2592 TixWIdgets . . . . . . o o e e e e 1443
2593 TixCommands . . . . . . . . . .. e e e 1445
25.10 IDLE . . . . o e e 1446
25.10.1 Menus . . . . .o L. e e e 1447
25.10.2 Editingand Navigation . . . . . . . . . . . . . e e e 1450
25.10.3 Startupand Code Execution . . . . . . . . . . i it e e e e e e e 1453
25.10.4 Help and Preferences . . . . . . . . . . . i i i e e 1457
25.10.5 idlelib . . .o e e e e e 1457
26 Development Tools 1459
26.1 typing—Supportfortypehints . . . . . . . ... L. 1459
26.1.1 Relevant PEPs . . . . . . . . .. 1460
26.1.2 Typealiases . . . . . . . o i it e e e e e e e 1460
26.1.3 NewType . . . . o o v i e e e 1461
26.1.4 Callable . . . . . . . . e e e e 1462
260.1.5 GENEriCS . . . . v v v v i e e e e e e e e e e e 1463
26.1.6 User-defined generic types . . . . . . . . . . ... o e e 1463
26.1.7 The Any type . . . . . o o o o e 1465
26.1.8 Nominal vs structural subtyping . . . . . . . . . . .. oL 1466
26.1.9 Modulecontents . . . . . . ... L.l e e e 1467
26.2 pydoc — Documentation generator and online helpsystem . . . .. ... ... .. .. ..... 1491
26.3 PythonDevelopment Mode . . . . . . . . . . . L e 1492
26.4 Effects of the Python Development Mode . . . . . . . ... .. ... ... ... 1492
26.5 ResourceWarning Example . . . . . . . . . .. L 1493
26.6 Bad file descriptor error eXample . . . . . . . ... o e e e e e e e e e e e e e e e 1494
26.7 doctest — Testinteractive Pythonexamples . . . . . . ... ... ... ... ... ...... 1495
26.7.1 Simple Usage: Checking Examples in Docstrings . . . . . . . . ... ... ... ..... 1497
26.7.2 Simple Usage: Checking Examplesina TextFile . . . . . .. ... ... ... ... ... 1497
2673 HowltWorks . . . . . . . o e 1499
26.7.4 Basic APL . . . . .. 1506




27

26.7.5 Unittest APT . . . . . . o 1507

26.7.6 Advanced APL . . . . . . . e 1509
26.7.7 Debugging . . . . . .. e e e e e e 1514
26.7.8 S0apboX . . . . ... e e e 1516
26.8 unittest — Unit testing framework . . . . . . ... ... oL oo 1517
26.8.1 Basicexample . . . . . ...l e e e 1518
26.8.2 Command-Line Interface . . . . . . . . ... . ... 1519
26.8.3 TestDiSCOVEIY . . . . o o v v i i e e e e e e e e e e e e e 1520
26.8.4 Organizingtestcode . . . . . . . . . . L e e 1521
26.8.5 Re-usingoldtestcode . . . . . . .. .o 1523
26.8.6 Skipping tests and expected failures . . . . . . .. ..o oL 1523
26.8.7 Distinguishing test iterations using subtests . . . . . . . . ... ... oL 1525
26.8.8 Classesand functions . . . . . . . . . . . ... e e 1526
26.8.9 Classand Module Fixtures . . . . . . .. .. . ... ... e 1544
26.8.10 Signal Handling . . . . . . . . . .. . L 1546
269 unittest.mock —mockobjectlibrary . . . . ... ... o 1546
269.1 Quick Guide . . . . . . . L e 1547
2692 TheMock Class . . . . . . . o ot v i i it e e e e e 1549
26.9.3 Thepatchers . . . . . . . . . e e e e e 1564
26.9.4 MagicMock and magic method support . . . . . .. ... oL 1573
26.9.5 Helpers . . . . . .. 1576
26.10 unittest.mock —getting started . . . . . . ... L. Lo 1584
26.10.1 UsingMock . . . . . . o e e e e e e e e e 1584
26.10.2 Patch Decorators . . . . . . . . . . . e e e e 1589
26.10.3 Further Examples . . . . . . . . . . . L e 1591
26.11 2to3 — Automated Python 2 to 3 code translation . . . . . . . ... ... . Lo, 1603
260.11.1 Using 2t03 . . . . . o o e e e e e e e e 1604
26.11.2 FIXEIS . . . . o v o i e e e 1605
26.11.3 1ib2to3 —2to3’slibrary . . . . . . . . ..o 1609
26.12 test — Regression tests package for Python . . . . . . ... .o o oo 1609
26.12.1 Writing Unit Tests for the test package . . . . . . . .. ... ... ... .. ...... 1609
26.12.2 Running tests using the command-line interface . . . . . . .. .. ... .. ... .. .. 1611
26.13 test.support — Utilities for the Python testsuite . . . . . . . . ... ... ... ... ..., 1611
26.14 test .support.socket_helper — Utilities for socket tests . . . . . . .. ... ... ... 1619
26.15 test.support.script_helper — Utilities for the Python execution tests . . . . . .. .. 1620
26.16 test.support .bytecode_helper — Support tools for testing correct bytecode generation 1621
26.17 test.support.threading_helper — Ultilities for threading tests . . . . . . ... . ... 1622
26.18 test .support.os_helper — Utilitiesforostests . . . .. .. ... ... ... ...... 1623
26.19 test.support.import_helper — Utilities for importtests . . . . . ... ... ... ... 1624
26.20 test.support.warnings_helper — Utilities for warnings tests . . . . . . ... ... .. 1626
Debugowanie i profilowanie 1629
27.1 Auditeventstable . . . . . ... 1629
27.2 bdb — Debugger framework . . . . . ... L. e e 1633
273 faulthandler — Dump the Python traceback . . . . . . . ... .. ... . ... ...... 1638
27.3.1 Dumpingthe traceback . . . . . ... .. ..o oo 1638
2732 Faulthandlerstate . . . . . . . . . . . e 1639
27.3.3 Dumping the tracebacks afteratimeout. . . . . . . ... ... ... L. 1639
27.3.4 Dumping the traceback onausersignal . . . . . . . .. ... ... o oL 1639
27.3.5 Issue withfile descriptors . . . . . . . . ... L. e 1640
27.3.6 Przyklad . . . . . . 1640
274 pdb — The Python Debugger . . . . . . . . . . .. 1640
27.4.1 Debugger Commands . . . . . . . . .ot e e e e e e e 1642
27.5 The Python Profilers . . . . . . . . . . . . . e e e e e e 1646
27.5.1 Introduction to the profilers . . . . . . . . . . . .. . e 1646
27.5.2 Instant User's Manual . . . . . . .. ... . ... 1646
2753 profileand cProfile Module Reference . . . .. ... ... ... ......... 1648
2754 ThestatsClass . . . . . . . . oo e e 1650




28

29

27.5.5 What Is Deterministic Profiling? . . . . ... .. ... ... ... ... ... ... ...
27.5.6 Limitations . . . . . . . ... e e e e e e e e e e e e
27.5.7 Calibration . . . . . . ... e e e e e e e e e e e
27.5.8 Usingacustom timer . . . . . . . . . o v v i v vttt e e e
27.6 timeit — Measure execution time of small code snippets . . . . . . . ... ...
27.6.1 Basic Examples . . . . . . . .. e
27.6.2 PythonInterface . . . . . . . . . . . . e e e
27.6.3 Command-Line Interface . . . . . . . .. .. ... L
27.6.4 Przyklady . . . . . . . e e
277 trace — Trace or track Python statement execution . . . . . . . . . .. . ... ... ... ...
27.7.1 Command-Line Usage . . . . . . . . . . . . . i
27.7.2 Programmatic Interface . . . . . . . . . ... e e
27.8 tracemalloc — Trace memory allocations . . . . . . . . . . . . oot i it i
27.8.1 Przyklady . . . . . . . e e
27.82 APL . . . e
Software Packaging and Distribution
28.1 distutils — Building and installing Python modules . . . . . .. ... ... . ... .....
28.2 ensurepip — Bootstrapping the pipinstaller . . . . . ... ... ... .. oL,
28.2.1 Interfejs wiersza polecenn . . . . . . . ...
2822 Module API . . . . . . e
28.3 venv — Creation of virtual environments . . . . . . . . . . . ... e
28.3.1 Tworzenie Srodowisk wirtualnych . . . . . .. ... o oL oo
28.3.2 Jakdzialajavenvs . . . . . ... L e e e
2833 APL . . . e
28.3.4 Przyklad rozszerzenia EnvBuilder . . . . . . . . .. o
28.4 zipapp — Manage executable Python ziparchives . . . . . . .. ... ... ... ........
28.4.1 BasicExample . . . . . . .. e e e e
28.4.2 Command-Line Interface . . . . . . ... ... . .. ... L
2843 Python APL . . . . . . e
28.4.4 Przyklady . . . . . ..
28.4.5 Specifyingthe Interpreter . . . . . . . . . . . o e e e e e
28.4.6 Creating Standalone Applications with zipapp . . . . . . . . . . . .. o ..
28.4.7 The Python Zip Application Archive Format . . . . . .. ... ... ... ........
Python Runtime Services
29.1 sys — System-specific parameters and functions . . . . . ... ... oL
29.2 sysconfig — Provide access to Python’s configuration information . . . . ... ... ... ..
29.2.1 Configuration variables . . . . . . . ... L e
29.2.2 Installation paths . . . . . . . . ...
29.2.3 Other functions . . . . . . . . . . . e e e e e
2924 Using sysconfigasascript . . . . . . v v v i v v v it e e e e e e e
293 builtins —Built-inobjects . . . . . . .. oL e
294 _ main__ — Top-level code environment . . . . . . . . ... ... .o
2941 __name__ == '__main__ " .. e
2942 __main__.pyinPythonPackages . ... ... ... ... ... .. .. .. ... ...
2043 Amport _ MAIN__ . i e e e e e e e e e e e e e e e e e e e
29.5 warnings — Warningcontrol . . . . . . . . oL oL
29.5.1 Warning Categories . . . . . . . . . . oo e e e e e e
29.52 The Warnings Filter . . . . . . . . . . . . L
29.5.3 Temporarily Suppressing Warnings . . . . . . . . . . . ..ol
29.5.4 Testing Warnings . . . . . v v v v v it e e e e e e e e e e e e e e e e e e e
29.5.5 Updating Code For New Versions of Dependencies . . . . . ... ... ... ......
29.5.6 Available Functions . . . . . . . . ... e e
29.5.7 Available Context Managers . . . . . . . . .. . ...
29.6 dataclasses —DataClasses. . . . . . . . o it e
29.6.1 Module contents . . . . . . ... L. e e e e e e e e e
29.6.2 POSt-INIt PrOCESSING .+« v v v v v e o e e e e e e e e e e e e e e e e e e e

1661
1662

1673
1673
1674
1674
1675
1675
1676
1677
1678
1681
1684
1685
1685
1686
1687
1687
1688
1690

1691
1691
1710
1710
1711
1712
1713
1714
1714
1715
1717
1718
1719
1720
1721
1723
1723
1724
1724
1725
1725
1726
1731

XVii



20.6.3 Classvariables . . . . . . . . . e e e e e e e 1732

29.6.4 Init-only variables . . . . . . . . . L e e e e e e 1732
29.6.5 FrozeninStances . . . . . . . . . .. oot e e e e e e e 1733
29.6.6 Inheritance . . . . . . . . . . . . e e e e 1733
29.6.7 Re-ordering of keyword-only parametersin __ init__ () . . . .. ... ... ... .. 1733
29.6.8 Default factory functions . . . . . . . ... 1734
29.6.9 Mutable default values . . . . . . . . .. L 1734
29.6.10 Descriptor-typed fields . . . . . . . . . . e 1735
29.7 contextlib — Utilities for with-statement contexts . . . . . . . . . . . . ... ... 1736
20.7.1 ULLEES . . . o v vt e e e e e e e e e 1736
29.7.2 Examplesand Recipes . . . . . . . . . . L 1744
29.7.3 Single use, reusable and reentrant context managers . . . . . ... ... e e .. 1747
29.8 abc — abstrakcyjne klasy bazowe . . . . . . L L. oL L e 1749
299 atexit —Exithandlers . . . . . . . ... e 1754
299.1 atexit Example. . . . . .. ... 1755
29.10 traceback — Print or retrieve a stack traceback . . . . . . .. ... oL 1755
29.10.1 TracebackExceptionObjects . . . . . . . . . . . oo e 1758
29.10.2 StackSummary Objects . . . . . . . v i i e e e e e e e e 1759
29.10.3 FrameSummary Objects . . . . . . . . i v v i i e e e e e e e e 1759
29.10.4 Traceback Examples . . . . . . . . . . . 1760
29.11 _ future_ — Future statement definitions . . . . . . . . . . . . ... 1762
29.12 gc — Garbage Collector interface . . . . . . . . . . . . .. oL 1763
29.13 inspect — Inspectlive objects . . . . . . . . . L e e e e 1767
29.13.1 Typesand MEmMDETS . . . . . . v v v v v v e e e e e e e e e e e e e e e e e 1767
29.13.2 Retrieving source code . . . . . ... oLl e e 1771
29.13.3 Introspecting callables with the Signature object . . . . . . . . .. ... ... ... ... 1771
29.13.4 Classes and functions . . . . . . . . . . . o ittt e e 1776
29.13.5 The interpreter stack . . . . . . . ..o e e e 1779
29.13.6 Fetching attributes statically . . . . . . . . . . . . . . e e 1780
29.13.7 Current State of Generators and Coroutines . . . . . . . . .. . .. .. ... .. ..... 1781
29.13.8 Code Objects Bit Flags . . . . . . . . .. ... ... . 1782
29.13.9 Interfejs linii komend . . . . . . . ... 1782
29.14 site — Site-specific configurationhook . . . . . . ... ..o Lo oo 1783
29.14.1 Readline configuration . . . . . . . . . . . .. e e e e e e e e 1784
29.14.2 Module contents . . . . . . . . ... e e e e e e e e e e e 1784
29.14.3 Interfejs linii komend . . . . . . ... oL 1785
30 Custom Python Interpreters 1787
30.1 code — Interpreter base classes . . . . . . . . . ... e 1787
30.1.1 Interactive Interpreter Objects . . . . . . . . . . . . o e 1788
30.1.2 Interactive Console Objects . . . . . . . . . . . . .. e 1789
30.2 codeop — Compile Pythoncode . . . . . . . . .. ... 1789
31 Importing Modules 1791
31.1 zipimport — Import modules from Ziparchives . . . . . ... .. ... ... .. ..., 1791
31.1.1 zipimporter Objects . . . . . . . . . . e e e e e 1792
31.1.2 Przyklady . . . . . . e 1793
31.2 pkgutil — Package extensionutility . . . . . . .. . ... 1793
31.3 modulefinder — Find modulesused by ascript . . . . . . .. ... ... ... ... 1796
31.3.1 Example usage of ModuleFinder . . . . ... ... 1797
31.4 runpy — Locating and executing Pythonmodules . . . . . ... ... ... ... ... ..... 1798
31.5 importlib — The implementation of import . . . . . . . . .. .. ... L. 1800
3151 Wprowadzeni€ . . . . . . . v v v v et e e e e e e e e e e e e e e e e e 1800
3152 Zadania . . . . ... e e e e 1800
31.53 importlib.abc - Abstract base classes related toimport. . . . . . .. ... ... .. 1802
31.54 importlib.resources—-Resources. . . ... .. ... ... .. ... .. ..., 1809
31.5.5 importlib.machinery - Importers and pathhooks . . ... ... ... ...... 1811
31.5.6 importlib.util - Utility code for importers . . . . ... ... ... ... ..... 1815

xviii



31.5.7 Przyklady . . . . . . . e e e e 1818

31.6 Using importlib.metadata . . . . . . . . i i ittt e e e 1820
31.6.1 OVErvIew . . . . . . i e e e e e e e 1821
31.6.2 Functional APT . . . . . . . ... e 1821
31.6.3 Distributions . . . . . . . . oL e e e e e e e 1824
31.6.4 Extending the search algorithm . . . . . . .. .. ... Lo o 1824

32 Python Language Services 1827

32.1 ast — Abstract Syntax Trees . . . . . . . . . . oL e 1827
32.1.1  Abstract Grammar . . . . . . . ... e e e e e e e e e e e e 1827
32.1.2 Nodeclasses . . . . . . o e e e 1830
32.1.3 ast Helpers. . . . . . o e e e 1855
32.1.4 Compiler Flags . . . . . . . . . .. e 1858
32.1.5 Command-Line Usage . . . . ... . ... ... ... ... 1858

32.2 symtable — Access to the compiler’s symbol tables . . . . . . ... ... ... . ... ..... 1859
32.2.1 Generating Symbol Tables . . . . . . . . . . . . e e e 1859
32.2.2 Examining Symbol Tables . . . . . . . . . .. ... 1859

32.3 token — Constants used with Python parsetrees. . . . . . . ... .. ... ... ....... 1861

32.4 keyword — Testing for Pythonkeywords . . . . . ... .. ..o o000 1864

32.5 tokenize — Tokenizer for Pythonsource . . . . . . . ... .. ... 1865
32.5.1 TokenizingInput . . . . . . . . . e e e e e e e e e 1865
32.5.2 Command-Line Usage . . . . . . . . . . i i ittt e e 1866
3253 Przyklady . . . . . L e e 1867

32.6 tabnanny — Detection of ambiguous indentation . . . . . . ... ... 0oL 1869

327 pyclbr — Python module browser support. . . . . . . . ... ... oL 1869
32.7.1 Obiekty Funkcja . . . . . . . . . L 1870
3272 ObiektyKlas . . . . . . .o 1870

32.8 py_compile — Compile Python sourcefiles . . ... ... ... .. ... .. ......... 1871
32.8.1 Command-Line Interface . . . . . . . .. ... ... .. o o 1872

329 compileall — Byte-compile Python libraries . . . . . .. ... ... ... ... 0. 1872
32.9.1 Command-line use . . . . . . . . . . e e e e e e 1873
32.9.2 Publicfunctions . . . . . . ... L. 1874

32.10 dis — Disassembler for Pythonbytecode . . . . . . . . . . .. ... . o 1876
32.10.1 Bytecode analysis . . . . . . . . ... e e 1877
32.10.2 Analysis functions . . . . . ... L. oL 1878
32.10.3 Python Bytecode Instructions . . . . . . . . . . . .. 1879
32.10.4 Opcode collections . . . . . v v v v i i e e e e e e e e e e e e e e e e 1889

32.11 pickletools — Tools for pickle developers . . . . . .. ... ... ... .. ......... 1890
32.11.1 Command ine usage . . . . . . . . . o it e e e e e e 1890
32.11.2 Programmatic Interface . . . . . . . . .. ... Lo 1891

33 MS Windows Specific Services 1893

33.1 msvcrt — Useful routines from the MS VC++runtime . . . . . .. . ... ... ... ..... 1893
33.1.1 FileOperations . . . . . . . . . .. . e 1893
33.1.2 Console I/O . . . . . . o e e e e 1894
33.1.3 Other Functions . . . . . . . . . . . . .. 1894

33.2 winreg — Windows registry aCCesS . . . . . v v v v v e e e e e e e e e e e e e e e e 1895
332.1 Zadania . . . .. L. e e e 1895
3322 Staly . . .o e e e 1900
33.2.3 Registry Handle Objects . . . . . . . . . . ... o i e 1902

33.3 winsound — Sound-playing interface for Windows . . . . . .. ... ... oo L L. 1903

34 Unix Specific Services 1905

34.1 posix — The most common POSIX systemcalls . . ... ... ... ... ... ........ 1905
34.1.1 Large File Support . . . . . . . . . . e e 1905
34.1.2 Notable Module Contents . . . . . . . ... ... i 1906

342 pwd— The passworddatabase . . . . . . . . . . . .. e e e e 1906

343 grp—Thegroupdatabase . . . . . . .. . . ... e 1907

344 termios —POSIXstylettycontrol . . . . . ... ... L Lo 1907

Xix



35

34,5 tty — Terminal control functions . . . . . . . . . . . . ... ... e 1909
34,6 pty — Pseudo-terminal utilities . . . . . . . . . . . ... e 1909
34.6.1 Przyklad . . . . ... e 1910
347 fcntl —The fecntland ioctlsystemecalls. . . .. . ..o o oL 1910
34.8 resource — Resource usage information . . . . . ... ... o oo L. 1913
34.8.1 Resource Limits . . . . . . . . . ... 1913
348.2 Resource Usage . . . . . . . o v v i i e e e e e e e e e 1915
349 syslog— Unixsysloglibraryroutines . . . . . . . . . . . . ... oo 1917
349.1 Przyklady . . . . . . . e 1918
Superseded Modules 1919
35.1 aifc —Readand write AIFFand AIFCfiles . . . . . . . . . .. ... ... . ... ..., 1919
35.2 asynchat — Asynchroniczna obstuga gniazda komend/odpowiedzi. . . . . ... ... ... .. 1921
35.2.1 Przykladasynchat . . . . . . . . . ... 1923
35.3 Modut asyncore — Asynchroniczna obstuga gniazda . . . . . . ... ... ... .. .. ... . 1924
35.3.1 Podstawowy klient HTTP Przyktadu asyncore . . . .. ... ... ... .. ....... 1927
35.3.2 asyncore Example basic echoserver. . . . . . . ... L oo 1927
354 audioop — Manipulate raw audiodata . . . . ... ..o oL Lo 1928
35.5 cgi — wsparcie dla wspélnego sprzegu bramki - z ang. - Common Gateway Interface . . . . . . . 1931
3551 Wprowadzeni€ . . . . . . . v v v v i e e e e e e e e e e e e e e e e e e 1931
3552 Uzyciemodulucgi. . . . . . . . . o e e e 1932
35.5.3 Sprzeg Wyzszego Poziomu (Higher Level Interface) . . . . . ... ... ... ... ... 1933
3554 Zadania . . . ... e e e e e e e 1934
35.5.5 Troska obezpieczefiStwo . . . . . . . .. ..o 1935
35.5.6 Instalowanie twojego skryptu CGI na systemie Unix-owym . . . . . . . . ... ... ... 1935
35.5.7 Sprawdzanie twoich skryptéw CGL . . . . . . . . . . . ... . e 1936
35.5.8 Odpluskwianie skryptow CGI . . . . . . . ... ... L e 1936
35.5.9 Typowe problemyiichrozwigzania . . . . . . . . . . .. ... ... L. 1937
35.6 cgitb — Traceback manager for CGIscripts. . . . . . . .. ... ... .. .. 1937
35.7 chunk — Weczytaj pokawatkowane dane IFF . . . . . . .. ... ... ... ... . ... 1938
35.8 crypt — Function to check Unix passwords . . . . . . . . . . . . o vt 1939
35.8.1 HashingMethods . . . . . . . . . . . . e e e 1940
35.8.2 Module Attributes . . . . . .. L. L e e 1940
35.8.3 Module Functions . . . . . . . . . L e e e e 1940
3584 Przyklady . . . . .. 1941
359 imghdr — Determine the typeof animage . . . . . . . . . . . . . i i 1941
35.10 imp — Access the importinternals . . . . . . . . . . . L e e e e 1942
35.10.1 Przyklady . . . . . . . o e e e 1946
35.11 mailcap — Mailcapfilehandling . . . . . .. ... ... L o o 1947
35.12 msilib — Read and write Microsoft Installer files . . . . . . . . ... .. ... ... .. ..., 1948
35.12.1 Database Objects . . . . . . . . o . i e e e e e 1949
35.12.2 View ODbJECtS . . . o v o it e e e e e e e e e e e e e 1949
35.12.3 Summary Information Objects . . . . . . . . . . . . e 1950
35.12.4 Record Objects . . . . . . . . . .. e e e 1950
35.12.5 BITOTS . . o o v it e e e e e e e e e e e e e 1951
35.12.6 CABObjects . . . . . . e e e e 1951
35.12.7 Directory ObJectS . . . . v v v v e e e e e e e e e e e e e e e e e e e e 1951
35.12.8 Features . . . . . . . e e e e e e 1952
35.12.9 GUICIasSSes . . . . . . o i i it e e e e e e e e 1952
35.12.10Precomputed tables . . . . . . . ..o e 1953
35.13 nis — Interface to Sun’s NIS (Yellow Pages) . . . . . . . . . .. ... ... . ... ... 1953
35.14 nntplib — NNTP protocol client . . . . . . . . . . . . i it et et 1954
35.14.1 NNTP Objects . . . . . o o v vt e e e e e e e e e e e e e e e e e e 1956
35.14.2 Utility functions . . . . . . . . . . . e e e e e 1960
35.15 optparse — Parser for command lineoptions . . . . . . . .. ... Lo 1960
35.15.1 Background . . . . . .. e 1961
35.15.2 Tutorial . . . . . L. e e e e e 1963

XX



36

35.15.3 Reference Guide . . . . . . . . . . i e e e e e e 1970

35.15.4 Option Callbacks . . . . . . . . . o o e e e e e e e e 1979
35.15.5 Extending optparse . . . . vttt e e e e e e e e e e e e e 1982
35.16 ossaudiodev — Access to OSS-compatible audio devices . . . . . . .. ... .. ... ... 1985
35.16.1 Audio Device Objects . . . . . . . . . o oot e 1986
35.16.2 Mixer Device Objects . . . . . . . . . . . . 1988
35.17 pipes — Interface to shell pipelines . . . . . . . . . . .. .. . . . e 1989
35.17.1 Template Objects . . . . . . o v v i i e e e e e e e e e e e e 1990
35.18 smtpd — SMTP Server . . . . . . . . . e e 1990
35.18.1 SMTPServer Objects . . . . . . . . . . e 1991
35.18.2 DebuggingServer Objects . . . . . . . . . ... o 1992
35.18.3 PureProxy Objects . . . . . . . . i i e e e e e e e e e e 1992
35.18.4 MailmanProxy Objects . . . . . . . . . i i e e e e e e e e 1992
35.18.5 SMTPChannel Objects . . . . . . . . . . . . ittt 1992
35.19 sndhdr — Determine type of soundfile . . . . ... . ... Lo 0oL 1994
35.20 spwd — The shadow password database . . . . . . . . ... ... ... ... L. 1994
35.21 sunau — Read and write Sun AUfiles . . . . . . .. . ... . 1995
35.21.1 AU_read ODbJects . . . . o v v v v e i e e e s e e e e e e e e e e e e e 1996
35.21.2 AU_write Objects . . . . . v o v v e e e e e e e e e e e e e e e e 1997
3522 telnetlib — Telnetclient . . . . . . . . . . . . . e 1997
35.22.1 Telnet Objects . . . . . . . . . . . L e 1998
35222 Telnet Example . . . . . . . .. .. e 2000
35.23 uu — Encode and decode uuencode files . . . . . .. ... Lo 2000
35.24 xdrlib — Encode and decode XDR data . . . . . . ... ... ... ... . ... ... 2001
35.24.1 Packer Objects . . . . . . . . . . . e 2001
35.24.2 Unpacker Objects . . . . . . . . . . . e 2002
35243 Wyjatki . . . . o L e e e 2003
Security Considerations 2005
Glosariusz 2007
O tej dokumentacji 2021
B.1  Wspéttworey dokumentacji Pythona . . . . . . . . ... L 2021
Historia i zapisy prawne 2023
C.1  Historia programu . . . . . . . . . ottt e e e e e e e e e e e e e e e 2023
C.2  Zasady i warunki postgpowania z Pythonem i ogdlnie jegouzycia . . . . . . .. . ... ... ... 2024
C.2.1 PSFLICENSE AGREEMENT FOR PYTHON 3.10.18 . . . . . . .. ... ... .... 2025
C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON20 . . ... ... ...... 2026
C.2.3 CNRILICENSE AGREEMENT FORPYTHON 1.6.1 . . ... ... ... ....... 2027
C.24 CWILICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2 . . ... ... .. 2028
C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.18 DOCUMEN-
TATION . . . . e e 2028
C.3 Licenses and Acknowledgements for Incorporated Software . . . . . . . .. ... ... ... ... 2028
C.3.1  Mersenne TWISIET . . . . . . o o o v i i i e e e e e e e e e e 2028
C.3.2  Sockets . . . . . e e e 2029
C.3.3  Asynchronous SOCKEt SEIVICES . . . . . .« v v v v v v v ittt e e e e 2030
C.3.4  CooKie management . . . . . v v v v v v e e e e e e e e e e e e e e e e 2030
C.3.5  EXecution traCing . . . . . . v v v v v i e e e e e e e e e e e e e e e e e 2031
C.3.6 UUencode and UUdecode functions . . . . . . . . . ... oo .. 2031
C.3.77 XML Remote Procedure Calls . . . . . . .. . ... ... . 2032
C3.8 test_epoll . . . . . .. e e 2032
C.3.9  Selectkqueue . . . . . . . . e e e e e e e 2033
C3.10 SipHash24 . . . . . . . e e 2033
C3.11 strtodanddtoa. . . . . . . .. ... e 2034
C3.12 OpenSSL . . . o L e e 2034
C3I3 eXPat. . . . o vt i e e e e 2036
C3.04 Lbfli . . . e e 2037

XXi



C3.15 zIIb . . o e e e e 2037
C.3.16 cfuhash . . . . . . . . . e e 2038
C3.17 Hbmpdec . . . . . . . e e e e e e 2038
C3.18 W3CCIANTESt SUItE . . . v v v v o e e e e e e e e e e e e e e e s s e e e s 2039
C3.19 Audioop . . . . o e 2039
D Prawa autorskie 2041
Bibliografia 2043
Indeks modutéw Pythona 2045
Indeks 2049

XXii



The Python Library Reference, Wydanie 3.10.18

W odréznieniu od dokumentacji jezyka Python, ktéra opisuje doktadng sktadni¢ i semantyke jezyka Python, ta
dokumentacja opisuje biblioteke standardowa, ktdra jest rozpowszechniana z Pythonem. Opisuje réwniez niektdre
opcjonalne komponenty, ktore czgsto sg zawarte w dystrybucjach Pythona.

Biblioteka standardowa Pythona jest bardzo obszerna i oferuje szeroki wachlarz narzedzi, co widaé¢ w dtugosci spisu
tresci ponizej. Biblioteka zawiera wbudowane moduly (napisane w C), ktére daja dostep do funkcjonalnosci sys-
temowych, takich jak pliki wejscia/wyjscia, ktére w przeciwnym przypadku bylyby niedost¢pne dla programistéw
Pythona. Zawiera réwniez moduty napisane w Pythonie, ktére dostarczaja ustandaryzowane rozwigzania wielu pro-
blemoéw, ktére napotyka si¢ podczas programowania na co dzier. Niektdre z tych modutéw sg bezposrednio zapro-
jektowane tak, by zachecaé i zwigksza¢ przeno$noS$¢ programéw napisanych w Pythonie przez dodawanie abstrakcji
nad specyfikami platform i tworzenie API neutralnych platformowo.

Instalatory Python dla platformy Windows zazwyczaj zawieraja cala biblioteke standardowa, a czgsto takze wiele do-
datkowych komponentéw. W przypadku systeméw operacyjnych podobnych do Unix Python jest zwykle dostarczany
jako zbidr pakietéw, wigc moze by¢ konieczne uzycie narzedzi do pakowania dostarczonych z systemem operacyj-
nym w celu uzyskania niektérych lub wszystkich sktadnikéw opcjonalnych.

In addition to the standard library, there is a growing collection of several thousand components (from individu-
al programs and modules to packages and entire application development frameworks), available from the Python
Package Index.

Spis tresci 1
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rozpzAt 1

Wprowadzenie

The ,,Python library” contains several different kinds of components.

It contains data types that would normally be considered part of the ,,core” of a language, such as numbers and lists.
For these types, the Python language core defines the form of literals and places some constraints on their semantics,
but does not fully define the semantics. (On the other hand, the language core does define syntactic properties like
the spelling and priorities of operators.)

The library also contains built-in functions and exceptions — objects that can be used by all Python code without the
need of an import statement. Some of these are defined by the core language, but many are not essential for the
core semantics and are only described here.

The bulk of the library, however, consists of a collection of modules. There are many ways to dissect this collection.
Some modules are written in C and built in to the Python interpreter; others are written in Python and imported in
source form. Some modules provide interfaces that are highly specific to Python, like printing a stack trace; some
provide interfaces that are specific to particular operating systems, such as access to specific hardware; others provide
interfaces that are specific to a particular application domain, like the World Wide Web. Some modules are available
in all versions and ports of Python; others are only available when the underlying system supports or requires them;
yet others are available only when a particular configuration option was chosen at the time when Python was compiled
and installed.

This manual is organized ,,from the inside out:” it first describes the built-in functions, data types and exceptions, and
finally the modules, grouped in chapters of related modules.

This means that if you start reading this manual from the start, and skip to the next chapter when you get bored, you
will get a reasonable overview of the available modules and application areas that are supported by the Python library.
Of course, you don’t have to read it like a novel — you can also browse the table of contents (in front of the manual),
or look for a specific function, module or term in the index (in the back). And finally, if you enjoy learning about
random subjects, you choose a random page number (see module random) and read a section or two. Regardless
of the order in which you read the sections of this manual, it helps to start with chapter Wbudowane funkcje, as the
remainder of the manual assumes familiarity with this material.

Let the show begin!
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1.1 Notes on availability

o An , Availability: Unix” note means that this function is commonly found on Unix systems. It does not make
any claims about its existence on a specific operating system.

« If not separately noted, all functions that claim ,,Availability: Unix” are supported on macOS, which builds on
a Unix core.
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ROZDZIAL 2

Wbudowane funkcje

Interpreter Pythona ma wbudowane wiele funkcji i typéw, ktére zawsze sg dostgpne. Spisane sg tutaj w kolejnoSci
alfabetyczne;j.
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Whbudowane funkcije

A E L R
abs () enumerate () len () range ()
aiter/() eval () 1list () repr ()
all/() exec () locals () reversed /()
any () round ()
anext () F M
ascii() filter() map () S

float () max () set ()
B format () memoryview () setattr()
bin() frozenset () min () slice()
bool () sorted()
breakpoint () G N staticmethod ()
bytearray () getattr () next () str()
bytes () globals () sum ()

(0] super ()

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

1 pow () vars ()
D id() print ()
delattr () input () property () V4
dict () int () zip ()
dir() isinstance()
divmod () issubclass () _

iter() __import__ ()

abs (x)

Zwraca warto$¢ bezwzgledna liczby. Argument moze by¢ liczba catkowita, zmiennoprzecinkowa lub obiektem
implementujacym ___abs__ (). Jesli argument jest liczba zespolona, zwracany jest jej modut.

aiter (async_iterable)
Zwraca asynchroniczny iterator dla asynchronicznego iterablea. Ekwiwalent wywotania x. __aiter_ ().

Uwaga: W przeciwienstwie do iter (), aiter () nie ma dwuargumentowego wariantu.
Nowe w wersji 3.10.

all (iterable)
Zwraca True jeSli wszystkie elementy iterable’a sa prawdziwe (lub jesli iterable jest pusty). Ekwiwalent kodu:

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

awaitable anext (async_iterator[, default] )
W przypadku oczekiwania zwraca nastgpny element z podanego asynchronicznego iteratora lub warto$¢ default,
jezeli jest ona podana, a iterator zostal wyczerpany.

6 Rozdziat 2. Wbudowane funkcje
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Jest to asynchroniczny wariant wbudowanej funkcji next () i zachowuje si¢ podobnie.

Wywotuje on metode __anext__ () async_iteratora, zwracajac awaitable. Oczekiwanie zwraca nastepna
warto$¢ iteratora. JeSli podano warto$¢ default, jest ona zwracana, jesli iterator zostanie wyczerpany, w prze-
ciwnym razie zostanie podniesiony wyjatek St opAsyncIteration.

Nowe w wersji 3.10.

any (iterable)
Zwraca True jesli jakikolwiek element iferable’a jest prawdziwy. Jesli iterable jest pusty, zwraca False.
Ekwiwalent kodu:

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

ascii (object)
Tak jak repr (), zwraca ciag znakdw zawierajacy reprezentacje¢ obiektu, ale wypisuje znaki nie-ASCII
W zZwracanym przez repr () ciagu przy uzyciu escape’dw \x, \u lub \U. Generuje ciag znakéw podobny do
tego zwracanego przez repr () w Pythonie 2.

bin (x)
Konwertuje liczbg catkowita do binarnego ciagu znakéw z prefiksem ,,0b”. Wynik jest poprawnym wyrazeniem
Pythona. Jesli x nie jest pythonowym obiektem int, musi definiowaé¢ metode ___index__ (), ktéra zwraca
liczbe catkowita. Kilka przyktadow:

>>> pbin(3)
'Ob11"

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

Jesli prefiks ,,0b” nie jest pozadany, mozesz uzy¢ ktérego$ z ponizszych sposobow.

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

>>> f'{14:4b}', £'{14:b}"'

('0Ob1110', '"1110")

Zobacz tez format () by uzyska¢ wigcej informacji.

class bool ([x])
Return a Boolean value, i.e. one of True or False. x is converted using the standard truth festing procedure.
If x is false or omitted, this returns False; otherwise, it returns True. The bool class is a subclass of 1nt
(see Numeric Types — int, float, complex). It cannot be subclassed further. Its only instances are False and
True (see Boolean Values).

Zmienione w wersji 3.7: x jest teraz parametrem positional-only.

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.

Rzuca auditing event builtins.breakpoint z argumentem breakpointhook.
Nowe w wersji 3.7.

class bytearray ( [source[, encoding[, errors] ] ] )
Zwraca nowa tablice bajtow. Klasa bytearray jest mutowalng sekwencja liczb catkowitych w zakresie 0
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<= X < 256. Ma wigkszos¢ metod mutowalnych sekwencji, opisanych w Mutable Sequence Types, jak réwniez
wiekszo$¢ metod, ktére ma typ bytes, patrz Bytes and Bytearray Operations.

Opcjonalny parametr source moze by¢ uzyty do inicjalizacji tablicy na kilka réznych sposobéw:
o Jesli jest stringiem, musisz podaé réwniez parametr encoding (i opcjonalnie errors); bytearray ()
konwertuje string na bajty uzywajac str.encode ().
o Jesli jest liczbg catkowitq, tablica bedzie miata taki rozmiar i bgdzie zainicjowana bajtami zerowymi.
« Jesli jest to obiekt spetniajacy interfejs bufora, bufor tylko-do-odczytu obiektu zostanie uzyty do zaini-
cjowania tablicy bajtéw.
o Jesli jest iterablem, musi by¢ iterablem sktadajacym sie z liczb catkowitych w zakresie 0 <= x < 256,
ktére sa uzyte do zainicjowania tablicy.
Bez argumentu tworzona jest tablica o rozmiarze 0.
Zobacz tez Binary Sequence Types — bytes, bytearray, memoryview i Bytearray Objects.

class bytes ([source[, encoding[, errors] ] ])
Zwraca nowy obiekt ,,.bajtéw”, ktory jest niemutowalna sekwencja liczb catkowitych z zakresu 0 <= x <
256. bytes jest niemutowalng wersja bytearray — ma te same niemutujace metody i to samo zachowanie
indeksowania i slice'owania.

Argumenty konstruktora sa interpretowane tak jak dla bytearray ().
Obiekty bytes moga by¢ réwniez tworzone z literatami, patrz strings.

Zobacz tez Binary Sequence Types — bytes, bytearray, memoryview, Bytes Objects i Bytes and Bytearray Ope-
rations.

callable (object)
Zwraca True jeSli argument object jest wywolywalny; F'alse jeSli nie. Jesli zwraca True, wcigz mozliwe
jest, ze wywolanie si¢ nie powiedzie, ale jesli jest False, wywotanie obiektu nie powiedzie si¢ nigdy. Zwroé
uwagg, ze klasy sa wywolywalne (wywolanie klasy zwraca nowa instancje); instancje sa wywotywalne, jesli ich
klasy maja metodg ___call__ ().

Nowe w wersji 3.2: Ta funkcja byta wpierw usunigta w Pythonie 3.0 a nastgpnie przywrécona w Pythonie 3.2.

chr (i)
Zwraca ciag znakéw reprezentujacy znak, ktérego punktem kodowym Unicode jest liczba catkowita i. Na
przyktad chr (97) zwraca ciag znakéw 'a',a chr (8364) zwraca ciag '€'. Jest odwrotnoSciag ord ().

Poprawnym zakresem argumentu sa warto$ci od 0 do 1 114 111 (Ox10FFFF w systemie szesnastkowym). Dla
i poza tym zakresem zostanie rzucony ValueError.

@classmethod
Przeksztatca metode w metode klasowa.

Metoda klasowa otrzymuje klase jako niejawny pierwszy argument, podobnie jak metoda instancji otrzymuje
instancj¢. Aby zadeklarowaé metodg klasowa, uzyj tego idiomu:

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

Forma @classmethod jest dekoratorem funkcji — szczegdty znajdziesz w function.

Metoda klasowa moze by¢ wywotywana albo na klasie (na przyktad C. £ () ) albo na instancji (na przyklad
C () . £ ()). Instancja jest ignorowana, brana jest pod uwagg tylko jej klasa. Jesli metoda klasowa jest wywo-
tana dla klasy dziedziczacej, obiekt klasy dziedziczacej jest przekazywany jako pierwszy argument.

Metody klasowe réznig si¢ od statycznych metod C++ lub Javy. JeSli chcesz takie, sprawdZ
staticmethod () w tej sekcji. Wigcej informacji o metodach klasowych znajdziesz w types.

Zmienione w wersji 3.9: Metody klasowe moga teraz opakowywac inne deskryptory, takie jak property ().

8 Rozdziat 2. Wbudowane funkcje
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Zmienione w wersji 3.10: Class methods now inherit the method attributes (__module_ , _ name_ ,
__qualname_ ,_ doc__and __annotations_ )and have anew __ wrapped___ attribute.

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=- 1)
Kompiluje source do obiektu kodu lub obiektu AST. Obiekty kodu moga wy¢ wykonywane przy uzyciu
exec () lub eval (). source moze by¢ zwyktym ciagiem znakéw, ciagiem bajtow lub obiektem AST. W do-
kumentacji modutu ast znajdziesz informacje o tym jak pracowaé z obiektami AST.

Argument filename powinien dawac plik, z ktérego kod zostat przeczytany; przekaz jaka$ rozpoznawalng war-
tos¢, jesli nie zostal przeczytany z pliku (czgsto uzywa sig¢ '<string>").

Argument mode okresla, jaki rodzaj kodu ma zosta¢ skompilowany; moze mie¢ warto$¢ 'exec' jesli source
sktada si¢ z sekwencji instrukcji, 'eval' jesli sklada si¢ z jednego wyrazenia lub 'single' jesli sktada
si¢ z jednej interaktywnej instrukcji (w ostatnim przypadku, instrukcje wyrazen, ktére ewaluuja sig¢ do czegos
innego niz None, zostang wydrukowane na standardowe wyjscie).

Opcjonalne argumenty flags i dont_inherit kontroluja, ktére opcje kompilatora powinny by¢ aktywowane i ktére
przyszte funkcje powinne by¢ dozwolone. Jesli zaden z nich nie jest obecny (lub oba sa zerowe), kod jest
kompilowany z tymi samymi flagami, ktére wptywaja na kod wywotujacy compi le (). Jesli argument flags
jest podany, a dont_inherit nie jest (lub wynosi zero), to opcje kompilatora i przyszte instrukcje okreslone przez
argument flags sa uzywane w dodatku do tych, ktére i tak bytyby uzyte. Jesli dont_inherit jest niezerowa liczba
catkowita, to argument flags jest nim — flagi (przyszte funkcje i opcje kompilatora) w otaczajacym kodzie sa
ignorowane.

Opcje kompilatora i przyszte instrukcja sa okreSlone przez bity, ktére moga by¢ taczone bitowo w celu
okreslenia wielu opcji. Pole bitowe wymagane do okreslenia danej przysztej funkcji mozna znaleZ¢ jako
compiler_flag atrybut na instancji _Feature w module __ future__ . Flagi kompilatora mozna
znaleZz¢ w module ast , z prefiksem PyCF_.

Warto$¢ argumentu optimize okresla poziom optymalizacji kompilatora; warto§¢ domyslna —1 wybiera poziom
optymalizacji interpretera podany przez opcje —O. Wyrazne poziomy to 0 (brak optymalizacji; _ debug___
to prawda), 1 (asercje sa usuwane, __debug___ to falsz) lub 2 (docstrings sa rowniez usuwane).

To funkcja rzuci SyntaxError jesli skompilowane Zrédio jest nieprawidlowe, a ValueError jesli Zrédio
zawiera bajty null.

Jesli cheesz przeanalizowaé kod Python do jego reprezentacji AST, zobacz ast . parse ().

Rzuci zdarzenie auditing compile z argumentem source i £ilename. To zdarzenie moze by¢ réwniez
rzucone przez niejawna kompilacjg.

Informacja: Podczas kompilacji napisem z kodem wielowierszowym w trybie ' single' lub 'eval', dane
wejSciowe musza by¢ zakoriczone co najmniej jedna znak nowej lini. Ma to na celu ulatwienie wykrywania
niekompletnych i kompletnych instrukcja w module code .

Ostrzezenie: Mozliwe jest zawieszenie interpretera Python z wystarczajaco duzym/ztozonym napisem
podczas kompilacji do obiektu AST z powodu ograniczen glebokosci stosu w kompilatorze AST Python.

Zmienione w wersji 3.2: Zezwolono na uzywanie nowej linii w systemach Windows i Mac. Ponadto wprowa-
dzanie danych w trybie 'exec' nie musi juz koriczy¢ si¢ nowa linia. Dodano funkcj¢ optimize parametr.

Zmienione w wersji 3.5: Poprzednio, TypeError zostal rzucony gdy napotkano bajty null w source.

Nowe w wersji 3.8: ast .PyCF_ALLOW_TOP_LEVEL_AWAIT mozna teraz przekazywaé we flagach, aby
wlaczy¢ obstuge najwyzszego poziomu await, async foriasync with.

class complex ( [real[, imag] ])
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 be a string. Each argument may be any numeric type
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(including complex). If imag is omitted, it defaults to zero and the constructor serves as a numeric conversion
like int and f1oat. If both arguments are omitted, returns 0.

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__ ().

Informacja: When converting from a string, the string must not contain whitespace around the central + or
- operator. For example, complex ('1+273") isfine, but complex ('1 + 23j') raises ValueError.

Typ Complex zostat opisany na stronie Numeric Types — int, float, complex.
Zmienione w wersji 3.6: Dozwolone jest grupowanie cyfr za pomoca podkreslnikéw, tak jak w literatach kodu.

Zmienione w wersji 3.8: Falls back to __index__ () if __complex__ () and _ _float__ () are not
defined.

delattr (object, name)

Jest to krewny setattr (). Argumenty sa obiektem i napisem. Napis musi by¢ nazwa jednego z atry-
but obiektu. Funkcja usuwa nazwany atrybut, pod warunkiem, Ze obiekt na to pozwala. Na przykiad,
delattr(x, 'foobar') jest rbwnowazne del x.foobar. name nie musi by¢ identyfikatorem Py-
thon (zobacz setattr()).

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)

Utwoérz nowy stownik. Obiekt dict jest klasg stownik. Dokumentacja dotyczaca tej klasy znajduje si¢ na
stronach dict i Mapping Types — dict.

Inne kontenery mozna znalez¢ w klasach wbudowanych 1ist, setituple,atakzemodul collections

dir ( [object] )

Bez argumentow, zwraca listg nazw w biezacym zakresie lokalnym. Z argumentéw, préba zwraca listy prawi-
dtowych atrybut dla tego obiektu.

If the object has a method named __dir__ (), this method will be called and must return the list of attributes.
This allows objects that implement a custom __getattr__ () or __getattribute__ () function to
customize the way dir () reports their attributes.

If the object does not provide __dir__ (), the function tries its best to gather information from the object’s
___dict__ attribute, if defined, and from its type object. The resulting list is not necessarily complete and
may be inaccurate when the object has a custom __getattr__ ().

Mechanizm domyslny dir () zachowuje si¢ inaczej w przypadku réznych typéw obiektéw, poniewaz stara
si¢ uzyskac najbardziej istotne, a nie kompletne informacje:

« Jesli obiekt jest obiektem modut, lista zawiera nazwy obiektéw modut atrybutow.

« Jedli obiekt jest obiektem typu lub klasy, lista zawiera nazwy jego atrybut i rekurencyjnie atrybut jego
baz.

o W przeciwnym razie lista zawiera nazwy atrybut» obiektow, nazwy atrybut jego klasy i rekurencyjnie
atrybut klas bazowych jego klasy.

Wynikowa lista jest posortowana alfabetycznie. Na przyktad:

>>> import struct

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

['__builtins__ ', ' _name__ ', 'struct']

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

['Struct', '__all_ ', '__builtins_ ', '__cached_ ', '__doc_ ', '_ file_ "',
' initializing_ ', '__loader__', '__name__', '__ _package_ ',

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

(ciag dalszy na nastgpnej stronie)

10
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(kontynuacja poprzedniej strony)

'unpack', ‘'unpack_from']
>>> class Shape:
def _ dir (self):
C. return ['area', 'perimeter', 'location']
>>> s = Shape()
>>> dir(s)
['area', 'location', 'perimeter']

Informacja: Poniewaz dir () jest dostarczany gtéwnie jako udogodnienie do uzycia w interaktywnym wier-
szu polecenia, stara si¢ dostarczyC interesujacy zestaw nazw bardziej niz rygorystycznie lub konsekwentnie
zdefiniowany zestaw nazw, a jego szczegbtowy zachowanie moze si¢ zmienia¢ w réznych wydaniach. Na przy-
ktad, atrybut metaklasy nie znajduje si¢ na liScie wynikéw, gdy argument jest klasa.

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),whereqgisusuallymath.floor (a / b) but may be 1 less than that. Inany case g * b

+ a % bisveryclosetoa,if a $ b is non-zero it has the same sign as b, and 0 <= abs(a % b) <
abs (b).

enumerate (iterable, start=0)
Zwraca obiekt wyliczeniowy. iterable musi by¢ sekwencja, iteratorem lub innym obiektem obstugujacym ite-
racje. Metoda ___next___ () iteratora zwrdconego przez enumerate () zwraca dwukrotke zawierajaca
licznik (od start, ktéry domys$lnie wynosi 0) 1 wartoSci uzyskane z iteracji na argumencie iterable.

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

>>> list (enumerate (seasons))

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

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

Odpowiednik:

def enumerate (sequence, start=0):
n = start
for elem in sequence:
yield n, elem
n += 1

eval (expression[, globals[, locals] ])
The arguments are a string and optional globals and locals. If provided, globals must be a dictionary. If provided,
locals can be any mapping object.

The expression 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 isinserted 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
itto 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 ('
2

x+1")

11
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Ta funkcja moze by¢ réwniez uzywana do wykonywania dowolnych obiektéw kodu (takich jak te utworzone
przez compile ()). W tym przypadku nalezy przekazaé obiekt kodu zamiast napisu. Jesli obiekt kodu zostat
skompilowany z 'exec' jako mode argument, eval () wartoScig zwracana bedzie None.

Wskazéwki: dynamiczne wykonywanie instrukcji jest obstugiwane przez exec () funkcja . Adresy
globals () i locals () funkcje zwracaja okreslaaa odpowiednio biezacy globalny i lokalny adres stow-
nika, ktéry moze by¢ przydatny do przekazania do uzycia przez adresy eval () lub exec ().

Jesli podane Zrédto to napis, poczatkowe i koricowe spacje i tabulatory sa usuwane.

Zobacz ast.literal_eval () dlafunkcj, ktérya moze bezpiecznie ocenié napis z wyrazeniami zawiera-
jacymi tylko literaty.

Rzuci zdarzenie auditing event exec z obiektem kodu jako argument. Zdarzenia kompilacji kodu moga by¢
réwniez rzucone.

exec (object[, globals[, locals] ] )
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 exec () 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.

Jesli globals stownik nie zawiera wartoSci dla klucza __builtins__, odwotanie do stownika z wbudowane-
gomodutu builtins jest wstawiane pod tym kluczem. W ten sposéb mozna kontrolowac, ktére wbudowane
sg dostgpne dla wykonywanego kodu, wstawiajac wlasny _ builtins__ slownik do globals przed przeka-
zaniem go do exec ().

Rzuci zdarzenie auditing event exec z obiektem kodu jako argument. Zdarzenia kompilacji kodu moga by¢
réwniez rzucone.

Informacja: The built-in functions globals () and 1ocals () 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 exec ().

Informacja: The default locals act as described for function 1ocals () 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.

filter (function, iterable)
Construct an iterator from those elements of iterable for which function returns true. iterable may be either
a sequence, a container which supports iteration, or an iterator. If function is None, the identity function is
assumed, that is, all elements of iterable that are false are removed.

Nalezy zauwazy¢, ze filter (function, iterable) jest rtbwnowazne wyrazeniu generator (item
for item in iterable if function(item)) jeSli funkcja nie jest None i (item for
item in iterable if item) jedli funkcja jest None.

See itertools.filterfalse () for the complementary function that returns elements of iterable for
which function returns false.

1 Zwréé uwage, ze parser akceptuje tylko Unixowy styl korica linii. Jesli wezytujesz kod z pliku, wykorzystaj konwersjg linii aby przekonwer-
towac style korica linii Winows albo Mac.
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class float ([x])
Return a floating point number constructed from a number or string x.

If the argument is a string, it should contain a decimal number, optionally preceded by a sign, and optionally
embedded in whitespace. The optional signmaybe '+' 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 £ 1 oatvalue production rule in the following grammar, after leading
and trailing whitespace characters are removed:

sign u= oMo

infinity = "Infinity" | "inf"

nan = "nan"

digitpart = digit (["_"] digit)*

number = [digitpart] "." digitpart | digitpart ["."]
exponent = ("e"™ | "E") ["+" | "-"] digitpart
floatnumber = number [exponent]

floatvalue [sign] (floatnumber | infinity | nan)

Here digit is a Unicode decimal digit (character in the Unicode general category Nd). Case is not significant,
so, for example, ,,inf”, ,Inf”, ,INFINITY”, and ,,iNfINity” are all acceptable spellings for positive infinity.

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.

For a general Python object x, f1oat (x) delegatestox.__ float__ ().If _ float__ () isnotdefined
then it falls back to _ _index_ ().

Jesli nie podano argumentu, zwracane jest O . 0.

Przyktady:

>>> float ('+1.23")

1.23

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

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

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

>>> float ('-Infinity'")
—-inf

Typ float zostat opisany na stronie Numeric Types — int, float, complex.

Zmienione w wersji 3.6: Dozwolone jest grupowanie cyfr za pomoca podkre§lnikéw, tak jak w literatach kodu.
Zmienione w wersji 3.7: x jest teraz parametrem positional-only.

Zmienione w wersji 3.8: Falls back to __index__ () if __float__ () is not defined.

format (value[, format_spec])
Konwertuje value na ,formatted” reprezentacje¢, kontrolowana przez format_spec. Interpretacja format_spec
bedzie zaleze¢ od typu value argument; jednak istnieje standardowa sktadnia formatowania, ktéra jest uzywana
przez wigkszos$¢ typéw wbudowanych: Format Specification Mini-Language.

Parametr domyslny format_spec jest pustym napisem, co zwykle daje taki sam efekt jak wywotanie
str (value).

A callto format (value, format_spec) is translated to type (value) ._ format__ (value,
format_spec) which bypasses the instance dictionary when searching for the value’s __ format__ ()
method. A TypeError exception is raised if the method search reaches ob ject and the format_spec is
non-empty, or if either the format_spec or the return value are not strings.
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Zmienione w wersji 3.4: object () ._ format__ (format_spec) rzuci TypeError jesli for-
mat_spec nie jest pustym napisem.

class frozenset ([iterable])
Zwraca nowy obiekt frozenset, opcjonalnie z elementami pobranymi z iterable. frozenset jest kla-
sa wbudowang. Dokumentacja dotyczaca tej klasy znajduje si¢ na stronach frozenset i Set Types — set,
[frozenset.

Dla innych konteneréw zobacz klasy wbudowane set , list, tuple i dict, jak réwniez modut
collections.

getattr (object, name[, default] )
Zwraca warto$¢ nazwanego atrybut obiektu object. name musi by¢ napisem. Jesli napis jest nazwa jed-
nego z atrybut obiektu, wynikiem jest warto$¢ tego atrybutu. Na przyktad, getattr (x, 'foobar')
jest rownowazne x . foobar. Jesli nazwany atrybut nie istnieje, default jest zwracany, jeSli zostal podany,
w przeciwnym razie At t ributeError jest rzucony. name nie musi by¢ identyfikatorem Pythona (Zobacz
setattr()).

Informacja: Poniewaz manipulowanie nazwami prywatnymi odbywa si¢ w czasie kompilacji, nalezy recz-
nie zmanipulowaé nazwe prywatna atrybutu (atrybuty z dwoma wiodacymi podkreSleniami), aby pobra¢ ja
za pomocy getattr ().

globals ()
Zwraca stownik implementujaca biezaca przestrzefi nazw modut. W przypadku kodu w funkcja, jest on usta-
wiany, gdy funkcja jest zdefiniowana i pozostaje taki sam niezaleznie od tego, gdzie wywotywana jest funkcja.

hasattr (object, name)
Argumenty to obiekt i napis. Wynikiem jest True jesli napis jest nazwa jednego z obiektéw atrybut, False
jesli nie. (Jest to zaimplementowane poprzez wywolanie getattr (object, name) i sprawdzenie, czy
rzucone jest AttributeError).

hash (object)
Zwraca warto$¢ skrétu obiektu (jesli taki posiada). Wartosci skrétu sa liczbami catkowitymi. Sa one uzywane
do szybkiego poréwnywania kluczy stownika podczas wyszukiwania stownika. Warto$ci numeryczne, ktdre sa
réwne, maja te¢ sama wartos$¢ skrétu (nawet jesli sa réznych typéw, jak w przypadku 11 1.0).

Informacja: For objects with custom __hash__ () methods, note that hash () truncates the return value
based on the bit width of the host machine. See _ _hash_ () for details.

help ( [object ] )
Wywotuje system pomocy wbudowany. (Ta funkcja jest przeznaczona do uzytku interaktywnego.) Jesli nie
podano argumentu, interaktywny system pomocy uruchamia si¢ na konsoli interpretera. Jesli argument jest
napisem, to napis jest wyszukiwany jako nazwa modutu, funkcja, klasa, metoda, stowo kluczowe lub temat
dokumentacji, a strona pomocy jest drukowana na konsoli. Jesli argument jest jakimkolwiek innym rodzajem
obiektu, generowana jest strona pomocy dotyczaca tego obiektu.

Zauwaz, 7e jesli ukos$nik (/) pojawia si¢ na liScie parametrow w funkcji podczas wywotywania heIp (), ozna-
cza to, ze parametry przed uko$nikiem sa tylko-pozycyjne. Aby uzyskaé wigcej informacji, zobacz wpis FAQ
na temat parametréw tylko-pozycyjnych .

Ta funkcja jest dodawana do przestrzeni nazw wbudowanych przez modut site.

Zmienione w wersji 3.4: Zmiany do pydoc i inspect oznaczaja, ze zgtoszone sygnatury dla callables sa
teraz bardziej kompleksowe i spdjne.

hex (x)
Convert an integer number to a lowercase hexadecimal string prefixed with ,,0x”. If x is not a Python int
object, it has to define an __index___ () method that returns an integer. Some examples:
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>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a'’

Jesli cheesz przekonwertowac liczbe catkowita na wielka lub matg liczbe szesnastkowa napis z prefiksem lub
bez, mozesz uzy¢ jednego z ponizszych sposobdw:

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

('oxff', '"f£f', 'FEF')

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

>>> f£'{255:4x}"', £'{255:x}', £'{255:X}"'

('oxff', 'ff', 'FEF'")

o\
o

Zobacz tez format () by uzyskaé¢ wiecej informacji.

Zobacz takze int (), aby przekonwertowaé szesnastkowy napis na liczba catkowita przy uzyciu podstawy 16.

Informacja: Aby uzyskaé napis szesnastkowej reprezentacj dla zmiennoprzecinkowej, nalezy uzy¢é metody
float.hex ().

id (object)
Zwraca ,,tozsamo$¢” obiektu. Jest to liczba catkowita, ktéra jest gwarantowana jako unikalny i staty dla tego
obiektu przez caly okres jego zycia. Dwa obiekty o nienaktadajacych sig¢ okresach zycia moga miec t¢ sama
warto§¢ id ().

Szczegot implementacyjny CPythona: Jest to adres obiektu w pamieci.
Rzuci auditing event builtins.id bez argumentu id .

input ( [prompt] )
Jesli prompt argument jest obecny, jest on zapisywany na standardowe wyjscie bez koricowej nowe;j linii. Na-
stepnie funkcja odczytuje linig z wejsScia, konwertuje ja na napis (usuwajac koricowa nowa linig) i zwraca. Po
odczytaniu EOF, EOFError jest rzucone. Przyktad:

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

"Monty Python's Flying Circus"

Jesli zatadowano modut readline, to input () uzyje go do zapewnienia rozbudowanych funkcji edycji
wierszy 1 historii.

Rzuca auditing event builtins. input z argumentem prompt przed odczytaniem wpisu

Rzuca zdarzenie auditing builtins.input/result z wynikiem po pomyS$lnym odczytaniu danych wej-
Sciowych.

class int ( [x] )
class int (x, base=10)
Return an integer object constructed from a number or string x, or return 0 if no arguments are given. If x defines

_dint_ (),int (x) returnsx.__int_ ().Ifxdefines __index__ (),itreturnsx.__index__ ().
If xdefines __trunc__ (),itreturns x.___trunc__ (). For floating point numbers, this truncates towards
Zero.

If x 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.

Baza-n liczba catkowita napis zawiera cyfry, z ktérych kazda reprezentuje warto$¢ od 0 do n-1. Wartosci 0-9
moga by¢ reprezentowane przez dowolna cyfre dziesigtna Unicode. Wartos$ci 10-35 moga by¢ reprezentowane
przez a do z (lub A do Z). Domyslna baza jest 10. Dozwolone wartosci bazowe to 0 i 2-36. Podstawy 2, -8

15



The Python Library Reference, Wydanie 3.10.18

i -16 napis moga by¢ opcjonalnie poprzedzone przedrostkiem 0b/0B, 00/00, lub 0x/0X, tak jak w przypadku
literatéw liczba catkowita w kodzie. Dla podstawy 0, napis jest interpretowane w podobny sposéb jak liczba
catkowita w kodzie, w ktérym rzeczywista podstawa wynosi 2, 8, 10 lub 16, zgodnie z przedrostkiem. Podsta-
wa 0 réwniez nie zezwala na zera wiodace: int ('010', 0) nie jest legalne, podczas gdy int ('010")
iint ('010', 8) sa.

Typ liczba catkowita (integer) zostat opisany w Numeric Types — int, float, complex.

Zmienione w wersji 3.4: Jesli base nie jest instancja int i obiekt base posiada metodg base.___index__,
metoda ta jest wywolywana w celu uzyskania liczba catkowitych dla bazy. Poprzednie wersje uzywaty base .
int__ zamiast base._ _index_ .

Zmienione w wersji 3.6: Dozwolone jest grupowanie cyfr za pomoca podkre§lnikéw, tak jak w literatach kodu.
Zmienione w wersji 3.7: x jest teraz parametrem positional-only.
Zmienione w wersji 3.8: Falls back to __index__ () if __int__ () is not defined.

Zmienione w wersji 3.10.7: int string inputs and string representations can be limited to help avoid denial of
service attacks. A ValueFError is raised when the limit is exceeded while converting a string x 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)

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

Zmienione w wersji 3.10: classinfo moze by¢ Union Type.

issubclass (class, classinfo)

Zwraca True jesli class jest podklasa (bezposrednia, poSrednia lub wirtualng) classinfo. Klasa jest uwazana
za podklase same;j siebie. classinfo moze by¢ krotka obiektéw klasy (lub rekurencyjnie, innych takich krotek)
lub Union Type, w ktérym to przypadku zwraca True jesli class jest podklasa dowolnego wpisu w classinfo.
W kazdym innym przypadku rzucany jest wyjatek TypeError.

Zmienione w wersji 3.10: classinfo moze by¢ Union Type.

iter (object[, sentinel ] )

Return an iterator object. The first argument is interpreted very differently depending on the presence of the
second argument. Without a second argument, object must be a collection object which supports the iterable
protocol (the __iter__ () method), or it must support the sequence protocol (the _ _getitem__ () me-
thod with integer arguments starting at 0). If it does not support either of those protocols, TypeError is
raised. If the second argument, sentinel, is given, then object must be a callable object. The iterator created in
this case will call object with no arguments for each call toits ___next___ () method; if the value returned is
equal to sentinel, St opIteration will be raised, otherwise the value will be returned.

Zobacz takze Iterator Types.

Jednym z przydatnych aplikacji drugiej formy iter () jest zbudowanie blok czytnika. Na przyktad, odczy-
tywanie stalej szerokosci bloku z binarnego pliku bazy danych az do osiagnigcia korica pliku:

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)

Zwraca dtugos¢ (liczba elementéw) obiektu. Obiekt argument moze by¢ sekwencja (taka jak napis, bajty,
krotka, lista lub zakres) lub kolekcja (taka jak stownik, zbiér lub zbiér zamrozony).

Szczegot implementacyjny CPythona: len rzuca OverflowError dla dlugosci wigkszych niz sys.
maxsize,takich jak range (2 ** 100).
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class list ([iterable])
Zamiast by¢ funkcja, 11st jest w rzeczywistosci typem mutowalnej (zmiennej) sekwencji, jak udokumento-
wano w Listy i Sequence Types — list, tuple, range.

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

Informacja: 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, ...)
Return an iterator that applies function to every item of iterable, yielding the results. If additional iterable
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, default])
max (argl, arg2, *args[, key] )
Zwraca najwigkszy element w iterable lub najwigkszy z dwdch lub wigcej argumentow.

Jesli podano jeden pozycjny argument, powinien to by¢ iterable. Zwracany jest najwigkszy element w iterable.
Jesli podano dwa lub wigcej pozycyjne argumenty, zwracany jest najwiekszy z pozycyjnych argumentow.

Istnieja dwa opcjonalne tylko ze stowem kluczowym argument. Kluczowy argument okreSla jedno-
-argumentowy uporzadkowanie funkcji jak to uzywane dla 1ist.sort (). Domyslny argument okreSla
obiekt do zwracania, jesli podany iterable jest pusty. Jesli iterable jest pusty i domysiny nie jest podany,
ValueError jest rzucony.

Jesli wiele elementéw jest maksymalnych, funkcja zwraca pierwszy napotkany element. Jest to zgodne z innymi
narzgdziami zachowujacymi stabilno$¢ sortowania, takimi jak sorted (iterable, key=keyfunc,
reverse=True) [0] i heapg.nlargest (1, iterable, key=keyfunc).

Nowe w wersji 3.4: The default keyword-only argument.
Zmienione w wersji 3.8: Kluczem moze by¢ None.

class memoryview (object)
Zwraca obiekt ,memory view” utworzony z podanego argumentu. Wigcej informacji mozna znalez¢ na stronie
Memory Views.

min (iterable, *[, key, default])
min (argl, arg2, *args[, key])
Zwraca najmniejszy element w iterable lub najmniejszy z dwéch lub wigcej argumentow.

Jesli podano jeden pozycjny argument, powinien to by¢ iterable. Zwracany jest najmniejszy element w iterable.
Jesli podano dwa lub wigcej pozycyjne argumenty, zwracany jest najmniejszy z pozycyjnych argumentow.

Istnieja dwa opcjonalne tylko ze stowem kluczowym argument. Kluczowy argument okresla jedno-
-argumentowy uporzadkowanie funkcji jak to uzywane dla 1ist.sort (). Domyslny argument okreSla
obiekt do zwracania, jesli podany iterable jest pusty. Jesli iterable jest pusty i domysiny nie jest podany,
ValueError jest rzucony.

Jesli wiele elementéw jest minimalnych, funkcja zwraca pierwszy napotkany. Jest to zgodne z innymi na-
rzgdziami zachowujacymi stabilno$¢ sortowania, takimi jak sorted (iterable, key=keyfunc) [0]
iheapg.nsmallest (1, iterable, key=keyfunc).

Nowe w wersji 3.4: The default keyword-only argument.
Zmienione w wersji 3.8: Kluczem moze by¢ None.

next (iterator[, default])
Pobiera nastgpny element z iferator poprzez wywotanie jego metody  next__ (). Jesli domysiny jest po-
dany, jest zwracany, jedli iterator jest wyczerpany, w przeciwnym razie St opIteration jest rzucony.
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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.

Informacja: object does not havea __ dict
the object class.

, SO you can’t assign arbitrary attributes to an instance of

oct (x)

Convert an integer number to an octal string prefixed with ,,00”. The result is a valid Python expression. If x is
not a Python int object, it has to define an __index__ () method that returns an integer. For example:

>>> oct (8)
'0010"

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

Jesli cheesz przekonwertowac liczbe catkowita na 6semkowy napis z przedrostkiem ,,00” lub bez, mozesz uzy¢
jednego z ponizszych sposobéw.

>>> ! ‘% 10, ' "% 10

('"0o12', "12")

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

>>> f'{10:40}', £'{10:0}"

('0o12", '12")

Zobacz tez format () by uzyska¢ wigcej informacji.

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

ner=None)
Otwiera file i zwraca odpowiedni obiekt pliku. Jesli pliku nie da si¢ otworzy¢, rzucany jest OSError. Wiecej

przykladéw uzycia tej funkcji mozna znaleZ¢ w tut-files.

file jest obiektem path-like podajacym nazwe Sciezki (bezwzgledna lub wzgledna do biezacego katalogu robo-
czego) pliku, ktéry ma zostaé otwarty, lub liczba catkowity deskryptora pliku, ktéry ma zostaé opakowany.
(Jesli podano deskryptor pliku, jest on zamykany, gdy zwrécony obiekt I/O jest zamykany, chyba ze closefd
jest ustawione na False.)

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: 1ocale.getpreferredencoding (False) 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:

Znak | Znaczenie

'r! otwarte do czytania (domyslny)

"w' otworzy¢ do zapisu, najpierw obcinajac plik

'x! otwarcie do wylacznego utworzenia, niepowodzenie, jesli plik juz istnieje
'a’ otwarte do zapisu, dotaczenie do korica pliku, jesli istnieje

'b' tryb binarny
"t tryb tekstowy (domyslny)
T4 otwarte na aktualizacje (odczyt i zapis)

Tryb domySlny to ' r ' (otwarty do odczytu tekstu, synonim 'rt '). Tryby 'w+'1i 'w+b ' otwieraja i obcinaja
plik. Tryby '"r+'1 'r+b"' otwieraja plik bez obcinania.
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Jak wspomniano w Skorowidz, Python rozréznia binarne i tekstowe I/O. Pliki otwierane w trybie binarnym
(wtym 'b' w mode argument) zwracaja zawarto$¢ jako obiekty by tes bez zadnego dekodowania. W trybie
tekstowym ( domyslny, lub gdy 't ' jest zawarte w mode argument), zawarto$¢ pliku jest zwracana jako
str, bajty zostaly najpierw zdekodowane przy uzyciu kodowania zaleznego od platformy lub przy uzyciu
okreslonego kodowania, jesli zostato podane.

There is an additional mode character permitted, 'U"', which no longer has any effect, and is considered
deprecated. It previously enabled universal newlines in text mode, which became the default behavior in Python
3.0. Refer to the documentation of the newline parameter for further details.

Informacja: Python nie zalezy od pojgcia plikéw tekstowych w systemie operacyjnym; cale przetwarzanie
jest wykonywane przez Pythoan i dlatego jest niezalezne od platformy.

buffering is an optional integer used to set the buffering policy. Pass 0 to switch buffering off (only allowed
in binary mode), 1 to select line buffering (only usable in text mode), and an integer > 1 to indicate the size
in bytes of a fixed-size chunk buffer. Note that specifying a buffer size this way applies for binary buffered
I/0, but Text IOWrapper (i.e., files opened with mode="r+") would have another buffering. To disable
buffering in Text IOWrapper, consider using the write_through flag for io. Text TOWrapper.
reconfigure (). When no buffering argument is given, the default buffering policy works as follows:

« 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 i 0. DEFAULT BUFFER_SIZE.On
many systems, the buffer will typically be 4096 or 8192 bytes long.

« Interaktywne” pliki tekstowe (pliki, dla ktérych isatty () zwraca True ) uzywaja buforowania linii.
Inne pliki tekstowe uzywaja zasad opisanych powyzej dla plikéw binarnych.

encoding is the name of the encoding used to decode or encode the file. This should only be used in text mode.
The default encoding is platform dependent (whatever locale.getpreferredencoding () returns),
but any fext encoding supported by Python can be used. See the codecs module for the list of supported
encodings.

errors to opcjonalny napis, ktéry okresla sposéb obstugi btgdéw kodowania i dekodowania - nie moze by¢
uzywany w trybie binarnym. Dostepnych jest wiele standardowych programéw obstugi bledéw (wymienionych
w Error Handlers), cho¢ kazda nazwa obstugi bledéw zarejestrowanaw codecs. register_error () jest
rOwniez wazna. Standardowe nazwy obejmuja:

e 'strict' do rzucenja wyjatek ValueError, jeSli wystapi btad kodowania. Warto§¢ domyslna
z None ma ten sam efekt.

e 'ignore' ignoruje bledy. Nalezy pamigtaé, ze ignorowanie btgdéw kodowania moze prowadzi¢ do
utraty danych.

* 'replace' powoduje wstawienie znacznika zastgpczego (takiego jak ' ? ') tam, gdzie wystepuja znie-
ksztatcone dane.

e 'surrogateescape' bedzie reprezentowaé wszelkie nieprawidlowe bajty jako niskie jednostki ko-
du zastgpczego w zakresie od U+DC80 do U+DCFF. Te jednostki kodu zastgpczego zostang nast¢pnie
przeksztatcone z powrotem w te same bajty, gdy podczas zapisu danych zostanie uzyta obstuga bledéw
surrogateescape. Jest to przydatne do przetwarzania plikéw w nieznanym kodowaniu.

e 'xmlcharrefreplace' is only supported when writing to a file. Characters not supported by the
encoding are replaced with the appropriate XML character reference & #nnn; .

e 'backslashreplace' zastgpuje znieksztalcone dane przez sekwencje specjalne Python’z ukosni-
kiem wstecznym.

e 'namereplace' (réwniez obstugiwane tylko podczas zapisu) zastgpuje nieobstugiwane znak sekwen-
cjami ucieczki \N{ . .. }.

newline okresla sposob analizowania nowej linii znak ze strumienia. Moze to by¢ None, '', '\n', "\r'
i '\r\n"'. Dziata to w nastgpujacy sposéb:
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o Podczas odczytu danych wejsciowych ze strumienia, jesli newline to None, wlaczony jest uniwersalny
tryb nowych linii. Linie na wej$ciu moga koriczyé signa '\n"', '\r',lub '\r\n"', ktore sg ttumaczone
na '\n"' przed zwréceniem do wywotujacego. Jesli jest to ' ', wlaczony jest uniwersalny tryb nowych
linii, ale zakoriczenia linii sa zwracane do wywolujacego bez ttumaczenia. Jesli ma dowolng z pozosta-
tych legalnych wartosci, linie wejSciowe sa koriczone tylko przez podany napis, a zakornczenie linii jest
zwracane bez ttumaczenia.

o Podczas zapisywania danych wyj$ciowych do strumienia, jeSli newline ma warto$¢ None, wszelkie za-
pisane '\n"' znaki sa ttumaczone na systemowy domySlny separator linii, os. I inesep. Jesli newline
ma warto$¢ ' ' lub '\n', thumaczenie nie jest wykonywane. Jesli newline jest dowolna z pozostatych
legalnych wartosci, wszelkie zapisane ' \n' znaki sa thumaczone na podany napis.

Jesli closefd ma warto$¢ False i podano deskryptor pliku, a nie nazwe pliku, to bazowy deskryptor pliku po-
zostanie otwarty po zamknigciu pliku. Jesli podano nazwe pliku, closefd musi mie¢ warto$¢ True ( domyslny);
W przeciwnym razie wystapi btad.

Niestandardowy otwieracz moze by¢ uzyty poprzez przekazanie wywotania jako opener. Podstawowy deskryp-
tor pliku dla obiektu pliku jest nastgpnie uzyskiwany przez wywotanie opener z (file, flags). opener musi
zwracaé otwarty deskryptor pliku (przekazanie os. open jako opener skutkuje funkcjonalno$cia podobna
do przekazania None).

Nowo utworzony plik jest non-inheritable.

Ponizszy przyktad uzywa dir_fd parametr z os . open () funkcji do otwarcia pliku wzglgdem danego kata-
logu:

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

Typ file object zwracany przez open () zalezy od trybu. Gdy open () jest uzywany do otwarcia pliku w trybie
tekstowym ('w', 'r', 'wt', 'rt',itd.), to zwracana jest podklasa klasy io. Text TOBase (W szczegbl-
nosci io. Text IOWrapper). W przypadku uzycia do otwarcia pliku w trybie binarnym z buforowaniem,
zwracana klasa jest podklasa z 10. BufferedIOBase. Dokladna klasa rézni sig: w trybie odczytu binar-
nego, jest to zwracane z i o. Buf feredReader; w trybach zapisu binarnego i dofaczania binarnego, jest to
zwracanez 1o . Buf feredWriter,aw trybie odczytu/zapisu, jest to zwracanez i o . Buf feredRandom.
Gdy buforowanie jest wylaczone, zwracany jest nieprzetworzony strumiefi, podklasaz io. RawIOBase, io.
FileIO.

Zobacz takze moduty obstuge plikéw, takich jak fileinput, io (gdzie zadeklarowano open () ), os,
os.path, tempfilei shutil.

Raises an auditing event open with arguments £ile, mode, flags.

Adresy mode i f1ags argumenty mogty zosta¢ zmodyfikowane lub wywnioskowane z oryginalnego polacze-
nia.

Zmienione w wersji 3.3:
» Dodano opener parametr.
e Dodano tryb 'x'.
e TOError kiedyS$ byt rzucony, teraz jest alias z OSError.
e FFileExistsError jest teraz rzucane, jesli plik otwarty w trybie wylacznego tworzenia

("x ") juz istnieje.

Zmienione w wersji 3.4:
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« Plik nie jest teraz dziedziczony.

Deprecated since version 3.4, removed in version 3.10: The 'U' mode.
Zmienione w wersji 3.5:

o Jesli wywotanie systemowe zostanie przerwane, a program obstugi sygnalu nie rzu-
ci wyjatku, funkcji ponawia teraz wywotlanie systemowe zamiast rzucenja wyjatku
InterruptedError (zobacz PEP 475 dla uzasadnienia).

» Dodano obstuge bledéw 'namereplace’.

Zmienione w wersji 3.6:
« Dodano obstuge akceptowania obiektéw implementujacych os. PathlLike.

o W systemie Windows, otwarcie bufora konsoli moze zwraca¢ podklasa z 0. RawIOBase
innego niz io.FileIO.

ord (c)
Biorac pod uwagg napis reprezentujacy jeden punkt kodowy Unicode znak, zwracaé i liczba catkowita re-
prezentujacy punkt kodowy Unicode tego znaka. Na przyklad, ord ('a') zwraca liczbe calkowita 97
iord('€") (znak euro) zwraca 8364 . Jest to odwrotno$¢ chr ().

pow (base, exp[, mod ])
Zwraca base do potegi exp; jesli mod jest obecny, zwraca base do potegi exp, modulo mod (obliczane bardziej

efektywnie niz pow (base, exp) % mod). Forma dwéchargumentow pow (base, exp) jest réwno-
wazna uzyciu operatora potegi: base* *exp.

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 0.01. For a negative base of type int
or f1oat and a non-integral exponent, a complex result is delivered. For example, pow (-9, 0.5) returns
a value close to 37.

Dla operandéw int base i exp, jesli mod jest obecny, mod musi by¢ réwniez typu liczba catkowita i mod musi
by¢ niezerowy. Jesli mod jest obecny, a exp jest ujemny, base musi by¢ wzglednie pierwsze do mod. W takim
przypadku zwracana jest warto$¢ pow (inv_base, —-exp, mod), gdzie inv_base jest odwrotnoscia base
modulo mod.

Oto przyktad obliczania odwrotnosci dla 38 modulo 97:

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

>>> 23 * 38 % 97 == 1
True

Zmienione w wersji 3.8: W przypadku operandéw int, trzy-argumenty formy pow pozwala teraz, aby drugi
argument byt ujemny, umozliwiajac obliczanie odwrotnosci modularnych.

Zmienione w wersji 3.8: Zezwalaj na argument nazwany. Wczesniej obstugiwane byty tylko pozycyjne argu-
ment.

print (*objects, sep="", end="\n’, file=None, flush=False)
Wypisuje obiekty do strumienia tekstowego file, oddzielone sep i zakoniczone end. sep, end, file i flush, jesli
wystepuja, musza by¢ podane jako argument nazwany.

Wszystkie non-argumenty nazwane sa konwertowane na napis tak jak stz () i zapisywane do strumienia,
oddzielone sep i end. Zaréwno sep jak i end musza by¢ napisem; mogg by¢ réwniez None, co oznacza uzycie
warto$ci domyslne. Jesli nie podano objects, print () po prostu zapisze end.

Plik argument musi by¢ obiektem z metoda write (string); jesli nie jest obecny lub None, zostanie
uzyty sys.stdout. Poniewaz drukowane argument sa konwertowane na tekst napis, print () nie moze
by¢ uzywany z obiektami plikéw w trybie binarnym. Zamiast tego nalezy uzy file.write (...).

21


https://www.python.org/dev/peps/pep-0475

The Python Library Reference, Wydanie 3.10.18

Buforowanie wyjscia jest zwykle okreslane przez file. Jednakze, jesli flush jest prawda, strumieni jest przymu-
sowo oprdzniany.

Zmienione w wersji 3.3: Dodano flush argument nazwany.

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

Zwraca atrybut wtasciwos¢i.

fget to funkcja do pobierania wartoSci atrybut. fser to funkcja do ustawiania wartosci atrybut. fdel to funkcja
do usuwania wartoSci atrybut. Z kolei doc tworzy docstring dla atrybut.

Typowym zastosowaniem jest zdefiniowanie zarzadzanego atrybutu x

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

def getx(self):
return self._x

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

def delx (self):
del self._x

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

Jesli ¢ jest instancja C, c . x wywola getter, c.x = value wywola setter, a del c.x deleter.

Jesli zostanie podana, doc bedzie docstringiem wilasciwosci atrybut. W przeciwnym razie wlasciwo$¢ sko-
piuje docstring fget (jesli istnieje). Umozliwia to fatwe tworzenie wlasciwosci tylko do odczytu przy uzyciu
property () jako dekorator:

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

@property

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

The @property decorator turns the voltage () method into a ,,getter” for a read-only attribute with the
same name, and it sets the docstring for voltage to ,,Get the current voltage.”

A property object has getter, setter, and deleter methods usable as decorators that create a copy of
the property with the corresponding accessor function set to the decorated function. This is best explained with
an example:

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

@property

def x(self):
"”"I 'm the 'XY property' mrrn
return self._x

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

self. x = value

@x.deleter

(ciag dalszy na nast¢pnej stronie)
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(kontynuacja poprzedniej strony)

def x(self):
del self._x

Ten kod jest doktadnie taki sam jak w pierwszym przykladzie. Pamigtaj, aby nada¢ dodatkowym funkcjom
takie same nazwy jak oryginalnej wtasciwosci (w tym przypadku x).

Zwré6cony obiekt wlasciwosci ma réwniez atrybutow fget , £set i fdel odpowiadajace konstruktor argu-
mentu.

Zmienione w wersji 3.5: Dokumentacja obiektéw wlasciwosci sa teraz zapisywalne.

class range (stop)

class range (start, stop[, step])
Zamiast by¢ funkcja, range jest w rzeczywistosSci niezmiennym typem sekwencji, jak udokumentowano
w Ranges i Sequence Types — list, tuple, range.

repr (object)
Return a string containing a printable representation of an object. For many types, this function makes an
attempt to return a string that would yield an object with the same value when passed to eval () ; otherwise,
the representation is a string enclosed in angle brackets that contains the name of the type of the object together
with additional information often including the name and address of the object. A class can control what this
function returns for its instances by defining a __ _repr__ () method. If sys.displayhook () is not
accessible, this function will raise Runt imeError.

reversed (seq)
Return a reverse iferator. seq must be an object which has a __reversed__ () method or supports the
sequence protocol (the _ len_ () method and the _ getitem__ () method with integer arguments
starting at 0).

round (number[, ndigits] )
Zwraca liczba zaokraglona do cyfr po przecinku dziesigtnym. Jesli ndigits zostanie pominigte lub bedzie None,
to zwraca najblizsza liczbe catkowita wartosci wejsciowe;.

Dla typéw wbudowanych wspierajacych round (), wartoSci sa zaokraglane do najblizszej wielokrotnosci 10
do potegi minus ndigits; jesli dwie wielokrotnosci sa réwnie bliskie, zaokraglanie jest wykonywane w kierunku
parzystego wyboru (wigc, na przyktad, zaréwno round (0.5) jakiround (-0.5) sg 0,a round (1.5)
jest 2). Kazda warto$¢ liczby catkowitej jest wazna dla cyfr (dodatnich, zerowych lub ujemnych). zwracana
wartoSc jest liczba catkowita jesli ndigits jest pominigte lub None. W przeciwnym razie zwracana warto$¢ ma
ten sam typ co number.

Dla ogdlnego obiektu Python number , round deleguje do number.__round__.

Informacja: Zachowanie round () dla zmiennoprzecinkowych moze by¢ zaskakujacy: na przyktad,
round (2.675, 2) daje2.67 zamiast oczekiwanego 2 . 68. Nie jest to btad: wynika to z faktu, ze wigk-
szo$¢ utamkdw dziesigtnych nie moze by¢ reprezentowana dokladnie jako liczba zmiennoprzecinkowa. Wigcej
informacji mozna znalez¢ na stronie tut-fp-issues.

class set ([iterable])
Zwraca nowy obiekt set, opcjonalnie z elementami pobranymi z iterable. set jest klasa wbudowana. Doku-
mentacja dotyczaca tej klasy znajduje si¢ na stronach set i Set Types — set, frozenset.

Dla innych konteneréw zobacz klasy wbudowane frozenset , l1ist, tuple i dict, jak réwniez
collections modut.

setattr (object, name, value)
Jest to odpowiednik getattr (). Argumenty to obiekt, napis i dowolna warto$¢. Napis moze nazywac ist-
niejacy atrybut lub nowy atrybut. Funkcja przypisuje warto$¢ do atrybut, pod warunkiem, ze obiekt na to
pozwala. Na przyktad, setattr (x, 'foobar', 123) jestréwnowazne x.foobar = 123.

name nie musi by¢ identyfikatorem Pythona zdefiniowanym w identifiers, chyba ze obiekt zdecyduje si¢ to wy-
musi¢, na przyktad w niestandardowym ___getattribute__ () lub poprzez __slots__. Obiekt atry-
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but, ktérego nazwa nie jest identyfikatorem, nie bedzie dostgpny przy uzyciu notacji kropkowej, ale bedzie
dostepny za posrednictwem getattr () itd.

Informacja: Poniewaz mangling nazwy prywatnej ma miejsce w czasie kompilacji, nalezy recznie zmienic¢
nazwe prywatnego atrybutu (atrybut z dwoma wiodacymi podkreSleniami), aby ustawié jaz setattr ().

class slice (stop)
class slice (start, stop[, step])

Return a slice object representing the set of indices specified by range (start, stop, step). The
start and step arguments default to None. Slice objects have read-only data attributes start, stop, and
step which merely return the argument values (or their default). They have no other explicit functionali-
ty; however, they are used by NumPy and other third-party packages. Slice objects are also generated when
extended indexing syntax is used. For example: a [start:stop:step] or a[start:stop, i].See
itertools.islice () for an alternate version that returns an iterator.

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

Zwraca nowa posortowang liste z elementow w iterable.
Posiada dwa opcjonalne argumenty, ktére musza by¢ okreSlone jako argument nazwany.

key okresla funkcje jednego argumentu, ktéry jest uzywany do wyodrebnienia klucza poréwnania z kazdego
elementu w iterable (na przyktad key=str. lower). Warto$¢ domyslna to None (bezposrednie por6wnanie
elementow).

reverse jest wartoscia logiczng. Jesli jest ustawiona na True, elementy listy sa sortowane tak, jakby kazde
poréwnanie byto odwrdcone.

Uzyj functools.cmp_to_key () do konwersji starego stylu cmp funkcja na key funkcja.

Whbudowana sorted () funkcja ma gwarancje stabilno$ci. Sortowanie jest stabilne, jesli gwarantuje, Ze nie
zmieni wzglednej kolejnoSci elementéw, ktére pordwnuja rowne — jest to pomocne przy sortowaniu w wielu
przejSciach (na przyktad sortowanie wedlug dziatu, a nastgpnie wedtug kategorii wynagrodzenia).

Algorytm sortowania uzywa tylko poréwnan < migdzy elementami. Podczas gdy zdefiniowanie metoda
__1t__ () wystarczy do sortowania, PEP 8 zaleca zaimplementowanie wszystkich szesSciu bogatych po-
réwnan. Pomoze to unikna¢ blgdéw podczas korzystania z tych samych danych z innymi narzgdziami porzad-
kujacymi, takimi jak max (), ktdére opierajq si¢ na innej metodzie bazowej. Zaimplementowanie wszystkich
szeSciu poréwnafi pomaga rowniez uniknaé nieporozumiefi w przypadku poréwnan typéw mieszanych, ktére
moga wywotywaé metode ___gt__ ().

Przyklady sortowania i krétki samouczek sortowania mozna znaleZ¢ na stronie sortinghowto.

@staticmethod

Przeksztalcenie metody w metode statyczng.

Metoda statyczna nie otrzymuje niejawnego pierwszego argumentu. Aby zadeklarowa¢ metodg statyczna, uzyj
tego idiomu:

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

Forma @staticmethod to dekorator funkcji — zobacz function po szczegéty.

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

Metody statyczne w Python sa podobne do tych, ktére mozna znalezé w Java lub C++. Zobacz takze
classmethod (), aby zapozna¢ si¢ z wariantem, ktory jest przydatny do tworzenia alternatywnych kon-
struktoréw klas.

Podobnie jak wszystkie dekoratory, mozliwe jest réwniez wywotanie st at icmethod jako zwyktot funkcje
i zrobienie czego$ z jego wynikiem. Jest to potrzebne w niektérych przypadkach, gdy potrzebujesz odnie-
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sienia do funkcji z ciatej klasy i chcesz unikna¢ automatycznej transformacji do metody instancji. W takich
przypadkach nalezy uzy¢ tego idiomu:

def regular_ function():

class C:
method = staticmethod(regular_function)

Wigcej informacji na temat metod statycznych mozna znaleZ¢ na stronie types.

Zmienione w wersji 3.10: 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’)
Zwraca st r wersja of object. Szczegbtowe informacje mozna znaleZ¢ na stronie str ().

str jest wbudowanem napisem class. Aby uzyskaé ogélne informacje na temat napisow, zobacz Text Sequence
Type — str.

sum (iterable, /, start=0)
Sumuje start i elementy iterable od lewej do prawej i zwraca sumg. Elementy iterable sa zwykle liczbami,
a warto$cig poczatkowa nie moze by¢ napisem.

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 extended precision, see
math. fsum (). To concatenate a series of iterables, consider using i tertools.chain ().

Zmienione w wersji 3.8: Parametr start mozna okresli¢ jako argument nazwany.

class super ( [type[, Object—or—type] ] )
Zwraca obiekt proxy, ktory deleguje wywotania metod do klasy nadrzednej lub rodzenistwa type. Jest to przy-
datne do uzyskiwania dostgpu do odziedziczonych metod, ktére zostaty przestonigte w klasie.

The object-or-type determines the method resolution order to be searched. The search starts from the class right
after the type.

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.

Jesli drugi argument zostanie pominigty, zwrdcony superobiekt jest niezwigzany. JeSli drugi argu-
ment jest obiektem, isinstance (obj, type) musi by¢ prawda. Jesli drugi argument jest typem,
issubclass (type2, type) musi by¢ prawda (jest to przydatne dla metod klasowych).

Istnieja dwa typowe przypadki uzycia super. W hierarchii klas z pojedynczym dziedziczeniem, super moze by¢
uzywany do odwotywania sig¢ do klas nadrzednych bez ich jawnego nazywania, dzigki czemu kod jest tatwiejszy
w utrzymaniu. To zastosowanie jest bardzo podobne do uzycia super w innych jezykach programowania.

Drugim przypadkiem uzycia jest obstuga kooperatywnego dziedziczenia wielokrotnego w dynamicznym $ro-
dowisku wykonawczym. Ten przypadek uzycia jest unikalny dla Python i nie wystgpuje w statycznie kompilo-
wanych jezykach lub jezykach, ktére obstuguja tylko pojedyncze dziedziczenie. Umozliwia to implementacje
ndiagraméw diamentowych”, w ktérych wiele klas bazowych implementuje t¢ sama metodg. Dobry projekt na-
kazuje, aby takie implementacje mialy t¢ sama sygnatur¢ wywotania w kazdym przypadku (poniewaz kolejno$¢
wywolani jest okreslana w czasie wykonywania, poniewaz kolejnos¢ ta dostosowuje si¢ do zmian w hierarchii
klas i poniewaz kolejno$¢ ta moze obejmowac klasy rodzeristwa, ktére sa nieznane przed uruchomieniem).

W obu przypadkach typowe wywotanie superklasy wyglada nastepujaco:
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class C(B):
def method(self, arg):
super () .method (arqg) # This does the same thing as:
# super (C, self).method(arg)

Oprécz wyszukiwania metod, super () dziata réwniez dla wyszukiwania atrybut. Jednym z mozliwych przy-
padkéw uzycia jest wywotanie descriptors w klasie nadrzednej lub podrzedne;.

Note that super () is implemented as part of the binding process for explicit dotted attribute lookups such
as super () .__getitem__ (name).Itdoes so by implementing itsown ___getattribute__ () me-
thod for searching classes in a predictable order that supports cooperative multiple inheritance. Accordingly,
super () is undefined for implicit lookups using statements or operators such as super () [name].

Nalezy réwniez pamigtaé, ze poza forma zero argument, super () nie jest ograniczona do uzycia wewnatrz
metod. Dwie formy argumentéw doktadnie okreslaja argumenty i tworza odpowiednie odniesienia. Forma
zero argumentéw dziata tylko wewnatrz definicja klasy, poniewaz kompilator wypetnia niezbgdne szczegoty,
aby poprawnie pobraé¢ definiowang klase, a takze uzyskaé dostep do biezacej instancji dla zwyktych metod.

Praktyczne sugestie dotyczace projektowania klas wspétpracujacych przy uzyciu super () mozna znalezé
w poradniku korzystania z super().

class tuple ( [iterable] )

Zamiast by¢ funkcja, tuple jest w rzeczywistoSci niezmiennym typem sekwencji, jak udokumentowano
w Tuples i Sequence Types — list, tuple, range.

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__.

Funckja wbudowana isinstance () jest zalecana do testowania typu obiektu, poniewaz uwzglednia pod-
klasa.

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, ob ject, 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 ¢ ype objects:

>>> class X:
a =1

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

See also Type Objects.

Argument nazwane dostarczone do trzech formularzy argumenty sa przekazywane do odpowiedniego mecha-
nizmu metaklas (zwykle __init_subclass__ ()) w taki sam sposéb, jak stowa kluczowe w definicja
klasy (poza metaclass).

Zobacz takze class-customization.

Zmienione w wersji 3.6: 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 ( [object] )

Returnthe  dict__ attribute for a module, class, instance, or any other object witha ___ dict___ attribute.

Objects such as modules and instances have an updateable __ dict__ attribute; however, other ob-
jects may have write restrictions on their _ dict__ attributes (for example, classes use a types.
MappingProxyType to prevent direct dictionary updates).

Without an argument, vars () acts like Iocals (). Note, the locals dictionary is only useful for reads since
updates to the locals dictionary are ignored.
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Wyjatek TypeError jest rzucony, jesli obiekt jest okreslony, ale nie ma __ dict__ atrybut (na przyktad,
jesli jego klasa definiuje ___slots___ atrybut).

zip (*iterables, strict=False)
Iteruje réwnolegle po kilku iterables, tworzac krotke z elementem z kazdej z nich.

Przyklad:

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

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

Bardziej formalnie: zip () zwraca i iterator z krotka, gdzie i-ty krotka zawiera i-ty element z kazdego z ar-
gument iterable .

Innym sposobem myslenia 0 zip () jest to, Ze zamienia wiersze w kolumny, a kolumny w wiersze. Jest to
podobne do przeksztalcania macierzy.
zip () jest leniwy: Elementy nie bgda przetwarzane, dopdki iterable nie zostanie poddany iteracji, np. przez

petle for lub przez zawinigcie w 11 st.

Jedna rzecza, ktdra nalezy wzia¢ pod uwagg, jest to, ze iterable przekazywane do zip () moga mie¢ rézne
dlugosci; czasami z zatozenia, a czasami z powodu btedu w kodzie, ktéry przygotowat te iterable. Python
oferuje trzy rézne podejicia do radzenia sobie z tym problemem:

o Przez domyslny, zip () zatrzymuje si¢, gdy najkrétszy iterable jest wyczerpany. Zignoruje pozostale
elementy w dtuzszym iterable, obcinajac wynik do dtugosci najkrétszego iterable:

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

e zip () jest czegsto uzywana w przypadkach, gdy zaklada sig, ze iterable sa réwnej dlugosci. W takich
przypadkach zaleca si¢ uzycie opcji st rict=True. Jej wynik jest taki sam jak zwyklego zip ():

>>> list (zip(('a', 'b', 'c¢"), (1, 2, 3), strict=True))
[(ra', 1), ('b', 2), ('c', 3)]

W przeciwienstwie do domyslnego zachowania , rzuci ValueError, jesli jeden iterable zostanie wy-
czerpany przed innymi:

>>> 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

Bez strict=True argumentu, kazdy btad, ktéry skutkuje iterable o réznych dlugoSciach zostanie
wyciszony, prawdopodobnie objawiajac si¢ jako trudny do znalezienia btad w innej czgsci programu.

« Krétsze iterable moga by¢ uzupeinione stata wartoScia, aby wszystkie iterable miaty taka sama dtugosé.
Odbywa sig to poprzez itertools.zip_longest ().

Przypadki brzegowe: Z pojedynczym iterable argument, zip () zwraca iterator z 1-krotka. Bez argumentu,
to zwraca pusty iterator.

Wskazéwki i porady:

» Kolejnosé oceny od lewej do prawej strony iterable jest gwarantowana. Umozliwia to idiom grupowania
serii danych w grupy o dtugosci n przy uzyciu zip (* [iter (s) ]1*n, strict=True).Powtarza
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to te samgq iterator n razy, tak ze kazde wyjscie krotka ma wynik wywotan n do iteratora. Powoduje to
podzielenie danych wejSciowych na fragmenty o dtugosci n.

zip () w polaczeniu z operatorem * moze by¢ uzyty do rozpakowania listy:

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

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

>>> list (zip(x, V))

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

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

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

Zmienione w wersji 3.10: Dodano argument strict .

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

Informacja: Jest to zaawansowana funkcja, ktdra nie jest potrzebna w codziennym programowaniu Pythona,
w przeciwiedstwie do importlib. import_module ().

Ten funkcja jest wywolywany przez import instrukcja . Mozna go zastapi¢ (importujac bui It ins mo-
dut i przypisujac do builtins.__import__ ) w celu zmiany semantyki import instrukcja , ale jest
to bardzo odradzane, poniewaz zwykle prostsze jest uzycie hakéw importu (zobacz PEP 302), aby osig-
gnaé te same cele i nie powoduje probleméw z kodem, ktéry zaktada, ze implementacja importu domysl-
ny jest w uzyciu. Bezposrednie uzycie ___import__ () jest réwniez odradzane na korzy$¢ importlib.
import_module ().

Funkcja importuje modutl name, potencjalnie uzywajac podanych globals i locals do okreslenia, jak interpreto-
wac nazwe w kontekscie pakietu. fromlist podaje nazwy obiektéw lub submodutéw, ktére powinny zostaé za-
importowane z modutl podanego przez name. Standardowa implementacja nie uzywa locals argumentu w ogéle
i uzywa globals tylko do okreslenia kontekstu pakietu import instrukcja .

level okreSla, czy ma by¢ uzywany import bezwzgledny czy wzgledny. 0 (domyslnie) oznacza tylko import
bezwzgledny. Dodatnie wartosci dla level wskazuja liczbe katalogéw nadrzednych do przeszukania wzgledem
katalogu modut wywotujacego _ import__ () (zobacz PEP 328 dla szczegétéw).

Gdy zmienna name ma posta¢ package .module, zwykle zwracany jest pakiet najwyzszego poziomu (na-
zwa do pierwszej kropki), nie modul nazwany przez name. Jednakze, gdy podana jest niepusta fromlist argu-
ment, zwracany jest modul nazwany przez name.

Na przyktad, instrukcja import spam skutkuje kodem bajtowym przypominajacym nastgpujacy kod:

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

Instrukcja import spam.ham skutkuje nastgpujacym polaczeniem:

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

Zauwaz, ze ___import__ () zwraca toplevel modutl tutaj, poniewaz jest to obiekt, ktéry jest powiazany
Z nazwa przez import instrukcje .

Z drugiej strony, instrukcja from spam.ham import eggs, sausage as saus skutkuje

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

Tutaj obiekt spam.ham jest zwracany z ___import__ ().Z tego obiektu pobierane sa nazwy do zaimpor-
towania i przypisywane do odpowiednich nazw.

Jesli chcesz po prostu zaimportowa¢é modul (potencjalnie w ramach pakietu) wedlug nazwy, uzyj
importlib.import_module ().
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Zmienione w wersji 3.3: Ujemne wartosci dla level nie sa juz obstugiwane (co réwniez zmienia warto§¢ do-
myslny na 0).

Zmienione w wersji 3.9: Gdy uzywane sa opcje wiersza poleced —E lub —-I, opcja zmienna Srodowiskowa
PYTHONCASEOK jest teraz ignorowana.
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ROZDZIAL 3

Built-in Constants

A small number of constants live in the built-in namespace. They are:

False
The false value of the booI type. Assignments to False are illegal and raise a SyntaxError.

True
The true value of the boo type. Assignments to True are illegal and raise a SyntaxError.

None
An object frequently used to represent the absence of a value, as when default arguments are not passed to
a function. Assignments to None are illegal and raise a SyntaxError. None is the sole instance of the
NoneType type.

NotImplemented
A special value which should be returned by the binary special methods (e.g. _ _eq_ (), 1t (),
_add__(),__rsub__ (),etc.) to indicate that the operation is not implemented with respect to the other

type; may be returned by the in-place binary special methods (e.g. __imul__ (), __iand__ (), etc.) for
the same purpose. It should not be evaluated in a boolean context. Not Implemented is the sole instance of
the types.Not ImplementedType type.

Informacja: When a binary (or in-place) method returns Not Implemented the interpreter will try
the reflected operation on the other type (or some other fallback, depending on the operator). If all at-
tempts return Not Implemented, the interpreter will raise an appropriate exception. Incorrectly returning
Not Implemented will result in a misleading error message or the Not Implemented value being retur-
ned to Python code.

See Implementing the arithmetic operations for examples.

Informacja: NotImplementedError and NotImplemented are not interchangeable, even though
they have similar names and purposes. See Not ImplementedError for details on when to use it.

Zmienione w wersji 3.9: Evaluating Not Implemented in a boolean context is deprecated. While it currently
evaluates as true, it will emit a Deprecat ionWarning. It will raise a TypeError in a future version of
Python.
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Ellipsis
The same as the ellipsis literal ,,. . .”. Special value used mostly in conjunction with extended slicing syntax
for user-defined container data types. E11ipsis is the sole instance of the t ypes.El1lipsisType type.

_ _debug___
This constant is true if Python was not started with an —O option. See also the assert statement.

Informacja: The names None, False, True and __debug___ cannot be reassigned (assignments to them, even
as an attribute name, raise SyntaxError), so they can be considered ,,true” constants.

3.1 Constants added by the site module

The site module (which is imported automatically during startup, except if the —S command-line option is given)
adds several constants to the built-in namespace. They are useful for the interactive interpreter shell and should not
be used in programs.

quit (code=None)

exit (code=None)
Objects that when printed, print a message like ,,Use quit() or Ctrl-D (i.e. EOF) to exit”, and when called, raise
SystemEx 1t with the specified exit code.

copyright
credits
Objects that when printed or called, print the text of copyright or credits, respectively.

license
Object that when printed, prints the message ,,Type license() to see the full license text”, and when called,
displays the full license text in a pager-like fashion (one screen at a time).
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rRozpzIAL 4

Wbudowane typy

The following sections describe the standard types that are built into the interpreter.
The principal built-in types are numerics, sequences, mappings, classes, instances and exceptions.

Some collection classes are mutable. The methods that add, subtract, or rearrange their members in place, and don’t
return a specific item, never return the collection instance itself but None.

Some operations are supported by several object types; in particular, practically all objects can be compared for
equality, tested for truth value, and converted to a string (with the repr () function or the slightly different st r ()
function). The latter function is implicitly used when an object is written by the print () function.

4.1 Truth Value Testing

Any object can be tested for truth value, for use in an i f or whi 1e condition or as operand of the Boolean operations
below.

By default, an object is considered true unless its class defines either a ___bool__ () method that returns False
ora__ len__ () method that returns zero, when called with the object.' Here are most of the built-in objects
considered false:

« constants defined to be false: None and False.
« zero of any numeric type: 0, 0.0, 0j, Decimal (0), Fraction (0, 1)
o empty sequences and collections: ' ', (), [], {}, set (), range (0)

Operations and built-in functions that have a Boolean result always return 0 or False for false and 1 or True for
true, unless otherwise stated. (Important exception: the Boolean operations or and and always return one of their
operands.)

! Additional information on these special methods may be found in the Python Reference Manual (customization).
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4.2 Boolean Operations — and, or, not

These are the Boolean operations, ordered by ascending priority:

Operation | Result Notatki
X Or y if x is true, then x, else y (1)
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

Uwagi:
(1) This is a short-circuit operator, so it only evaluates the second argument if the first one is false.
(2) This is a short-circuit operator, so it only evaluates the second argument if the first one is true.

(3) not has a lower priority than non-Boolean operators, so not a == b is interpreted as not (a == b),
and a == not b is a syntax error.

4.3 Comparisons

There are eight comparison operations in Python. They all have the same priority (which is higher than that of the
Boolean operations). Comparisons can be chained arbitrarily; for example, x < y <= =z isequivalentto x < y
and y <= z,except that yis evaluated only once (but in both cases z is not evaluated at all when x < v is found
to be false).

This table summarizes the comparison operations:

Operation | Znaczenie

< strictly less than

<= less than or equal

> strictly greater than
>= greater than or equal
= equal

1= not equal

is object identity

is not negated object identity

Objects of different types, except different numeric types, never compare equal. The == operator is always defined
but for some object types (for example, class objects) is equivalent to is. The <, <=, > and >= operators are only
defined where they make sense; for example, they raise a TypeError exception when one of the arguments is
a complex number.

Non-identical instances of a class normally compare as non-equal unless the class defines the __eq__ () method.

Instances of a class cannot be ordered with respect to other instances of the same class, or other types of object,
unless the class defines enough of the methods __ 1t (), __le_ (),__gt_ (),and__ge__ () (in general,
__1t__ () and __eqg__ () are sufficient, if you want the conventional meanings of the comparison operators).

The behavior of the is and 1s not operators cannot be customized; also they can be applied to any two objects
and never raise an exception.

Two more operations with the same syntactic priority, in and not in, are supported by types that are iterable or
implement the __contains__ () method.
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4.4 Numeric Types — int, float, complex

There are three distinct numeric types: integers, floating point numbers, and complex 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. f1oat_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.Fract ion, 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.”

The constructors int (), f1oat (),and complex () can be used to produce numbers of a specific type.

All numeric types (except complex) support the following operations (for priorities of the operations, see operator-
-summary):

Operation Result No- Full documen-
tatki | tation
X +y sum of x and y
X -y difference of x and y
X *y product of x and y
x /vy quotient of x and y
x /]y floored quotient of x and y (1)
X %y remainder of x / y 2)
-X X negated
+x x unchanged
abs (x) absolute value or magnitude of x abs ()
int (x) x converted to integer 3)®6) | int ()
float (x) x converted to floating point 4)6) | float ()
complex (re, a complex number with real part re, imaginary part im. im | (6) complex ()
im) defaults to zero.
C. conjugate of the complex number ¢
conjugate ()
divmod (x, V) the pair (x // vy, x % V) 2) divmod ()
pow (x, V) x to the power y ®)) pow ()
X ** oy x to the power y )
Uwagi:

(1) Also referred to as integer division. The resultant value is a whole integer, though the result’s type is not
necessarily int. The result is always rounded towards minus infinity: 1//21is 0, (=1) //21is -1, 1// (-2)
is-1,and (-1)// (-2) is O.

(2) Not for complex numbers. Instead convert to floats using abs () if appropriate.

(3) Conversion from f1oat to int truncates, discarding the fractional part. See functions math. f1oor () and
math.ceil () for alternative conversions.

2 Asa consequence, the list [1, 2] is considered equalto [1.0, 2.0], and similarly for tuples.
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(4) float also accepts the strings ,nan” and ,,inf” with an optional prefix ,,+” or ,,-” for Not a Number (NaN) and
positive or negative infinity.

(5) Python defines pow (0,

0) and O ** 0 tobe 1, asis common for programming languages.

(6) The numeric literals accepted include the digits 0 to 9 or any Unicode equivalent (code points with the Nd

property).

See https://www.unicode.org/Public/13.0.0/ucd/extracted/DerivedNumericType.txt for a complete list of co-
de points with the Nd property.

All numbers.Real types (int and £1oat) also include the following operations:

Operation

Result

math.trunc (x)

x truncated to Tntegral

round(x[, n])

x rounded to n digits, rounding half to even. If n is omitted, it defaults to 0.

math.floor (x)

the greatest Integral <=x

math.ceil (x)

the least Tntegral >=x

For additional numeric operations see the math and cmath modules.

4.4.1 Bitwise Operations on Integer Types

Bitwise operations only make sense for integers. The result of bitwise operations is calculated as though carried out
in two’s complement with an infinite number of sign bits.

The priorities of the binary bitwise operations are all lower than the numeric operations and higher than the compa-
risons; the unary operation ~ has the same priority as the other unary numeric operations (+ and -).

This table lists the bitwise operations sorted in ascending priority:

Uwagi:

Operation | Result Notatki
x |y bitwise or of x and y “4)

x "~y bitwise exclusive or of xand y | (4)

X & Y bitwise and of x and y “4)

x << n x shifted left by n bits (H(©2)
X >> n x shifted right by n bits (DH(3)
~X the bits of x inverted

(1) Negative shift counts are illegal and cause a ValueError to be raised.

(2) A left shift by #n bits is equivalent to multiplication by pow (2, n).

(3) A right shift by n bits is equivalent to floor division by pow (2, n).

(4) Performing these calculations with at least one extra sign extension bit in a finite two’s complement representa-
tion (a working bit-widthof 1 + max (x.bit_length(), y.bit_length ()) or more) is sufficient

to get the same result as if there were an infinite number of sign bits.
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4.4.2 Additional Methods on Integer Types

The int type implements the numbers. Integral abstract base class. In addition, it provides a few more methods:

int.bit_length/()
Return the number of bits necessary to represent an integer in binary, excluding the sign and leading zeros:

>>> n = —-37

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

>>> n.bit_length ()
6

More precisely, if x isnonzero,thenx .bit_length () isthe unique positive integer k such that 2* * (k—1)
<= abs(x) < 2**k.Equivalently, when abs (x) is small enough to have a correctly rounded logarithm,
thenk = 1 + int (log(abs(x), 2)).If xiszero,then x.bit_length () returns 0.

Odpowiednik:

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

Nowe w wersji 3.1.

int.bit_count ()
Return the number of ones in the binary representation of the absolute value of the integer. This is also known
as the population count. Example:

>>>n = 19

>>> bin(n)

'0b10011"

>>> n.bit_count ()

3

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

Odpowiednik:

def bit_count (self):
return bin(self) .count ("1")

Nowe w wersji 3.10.

int.to_bytes (length, byteorder, *, signed=False)
Return an array of bytes representing an integer.

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

b'\x04\x00"'

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

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

b\ xfA\XfA\XEA\xEF\XEf\xEff\xff\xff\xfc\x00"'

>>> x = 1000

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

The integer is represented using length bytes. An OverflowErrorisraised if the integer is not representable
with the given number of bytes.

The byteorder argument determines the byte order used to represent the integer. If byteorder is "big", the
most significant byte is at the beginning of the byte array. If byteorder is "1itt 1le", the most significant byte
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is at the end of the byte array. To request the native byte order of the host system, use sys.byteorder as
the byte order value.

The signed argument determines whether two’s complement is used to represent the integer. If signed is False
and a negative integer is given, an OverflowError is raised. The default value for signed is False.

Nowe w wersji 3.2.

classmethod int.from_bytes (bytes, byteorder, *, signed=False)
Return the integer represented by the given array of bytes.

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

16

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

4096

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

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

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

16711680

The argument bytes must either be a bytes-like object or an iterable producing bytes.

The byteorder argument determines the byte order used to represent the integer. If byfeorder is "big", the
most significant byte is at the beginning of the byte array. If byteorder is "1itt 1le", the most significant byte
is at the end of the byte array. To request the native byte order of the host system, use sys.byteorder as
the byte order value.

The signed argument indicates whether two’s complement is used to represent the integer.
Nowe w wersji 3.2.

int.as_integer_ratio()
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 and 1 as the denominator.

Nowe w wersji 3.8.

4.4.3 Additional Methods on Float

The float type implements the numbers. Real abstract base class. float also has the following additional methods.

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 ()
Return True if the float instance is finite with integral value, and False otherwise:

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

>>> (3.2).is_integer()
False

Two methods support conversion to and from hexadecimal strings. Since Python’s floats are stored internally as
binary numbers, converting a float to or from a decimal string usually involves a small rounding error. In contrast,
hexadecimal strings allow exact representation and specification of floating-point numbers. This can be useful when
debugging, and in numerical work.

float .hex()
Return a representation of a floating-point number as a hexadecimal string. For finite floating-point numbers,
this representation will always include a leading Ox and a trailing p and exponent.
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classmethod float.fromhex (s)
Class method to return the float represented by a hexadecimal string s. The string s may have leading and
trailing whitespace.

Note that f1oat .hex () is an instance method, while f1oat . fromhex () is a class method.

A hexadecimal string takes the form:

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

where the optional sign may by either + or —, integer and fraction are strings of hexadecimal digits, and
exponent is a decimal integer with an optional leading sign. Case is not significant, and there must be at least one
hexadecimal digit in either the integer or the fraction. This syntax is similar to the syntax specified in section 6.4.4.2
of the C99 standard, and also to the syntax used in Java 1.5 onwards. In particular, the output of float.hex () is
usable as a hexadecimal floating-point literal in C or Java code, and hexadecimal strings produced by C’s $a format
character or Java’s Double.toHexString are accepted by f1loat . fromhex ().

Note that the exponent is written in decimal rather than hexadecimal, and that it gives the power of 2 by which to
multiply the coefficient. For example, the hexadecimal string 0x3 . a7p10 represents the floating-point number (3
+ 10./16 + 7./16**2) * 2.0**10,0r 3740.0:

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

Applying the reverse conversion to 3740 . 0 gives a different hexadecimal string representing the same number:

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

4.4.4 Hashing of nhumeric types

For numbers x and y, possibly of different types, it’s a requirement that hash (x) == hash (y) whenever x
== vy (see the __hash__ () method documentation for more details). For ease of implementation and efficiency
across a variety of numeric types (including int, float, decimal.Decimal and fractions.Fraction)
Python’s hash for numeric types is based on a single mathematical function that’s defined for any rational number,
and hence applies to all instances of int and fractions.Fraction, and all finite instances of fl1oat and
decimal.Decimal. Essentially, this function is given by reduction modulo P for a fixed prime P. The value of P
is made available to Python as the modulus attribute of sys.hash_info.

Szczegot implementacyjny CPythona: Currently, the prime used is P = 2**31 - 1 on machines with 32-bit
Clongsand P = 2**61 - 1 on machines with 64-bit C longs.

Here are the rules in detail:

« If x = m / n is a nonnegative rational number and n is not divisible by P, define hash (x) as m *
invmod(n, P) % P,where invmod (n, P) gives the inverse of n modulo P.

e If x = m / nisanonnegative rational number and n is divisible by P (but m is not) then n has no inverse
modulo P and the rule above doesn’t apply; in this case define hash (x) to be the constant value sys.
hash_info.inf.

e« If x = m / nisa negative rational number define hash (x) as —hash (-x) . If the resulting hash is -1,
replace it with -2.

The particular values sys.hash_info.inf and —sys.hash_info.inf are used as hash values for
positive infinity or negative infinity (respectively).

For a complex number z, the hash values of the real and imaginary parts are combined by compu-
ting hash(z.real) + sys.hash _info.imag * hash(z.imag), reduced modulo 2**sys.
hash_info.width so that it lies in range (-2** (sys.hash_info.width - 1), 2** (sys.
hash_info.width - 1)). Again, if the result is —1, it’s replaced with —2.
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To clarify the above rules, here’s some example Python code, equivalent to the built-in hash, for computing the hash
of a rational number, f1oat, or complex:

import sys, math

def hash_fraction(m, n):
"""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)).

men

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

whilem $ P == n % P ==
m, n=m// P, n//P

if n & P ==
hash_value = sys.hash_info.inf

else:
# Fermat's Little Theorem: pow(n, P-1, P) is 1, so
# pow(n, P-2, P) gives the inverse of n modulo P.

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

hash_value = -hash_value
if hash_value == -1:

hash_value = -2

return hash_value

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

if math.isnan (x) :

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

return sys.hash_info.inf if x > 0 else -sys.hash_info.inf
else:

return hash_fraction(*x.as_integer_ratio())

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

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

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

return hash_value

4.5 Iterator Types

Python supports a concept of iteration over containers. This is implemented using two distinct methods; these are
used to allow user-defined classes to support iteration. Sequences, described below in more detail, always support the
iteration methods.

One method needs to be defined for container objects to provide iterable support:

container.__iter__ ()
Return an iterator object. The object is required to support the iterator protocol described below. If a container
supports different types of iteration, additional methods can be provided to specifically request iterators for
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those iteration types. (An example of an object supporting multiple forms of iteration would be a tree structure
which supports both breadth-first and depth-first traversal.) This method corresponds to the tp_iter slot of
the type structure for Python objects in the Python/C APL

The iterator objects themselves are required to support the following two methods, which together form the iterator
protocol:

iterator.__iter__ ()
Return the iterator object itself. This is required to allow both containers and iterators to be used with the for
and in statements. This method corresponds to the tp_1iter slot of the type structure for Python objects in
the Python/C APL.

iterator.__next__ ()
Return the next item from the iterator. If there are no further items, raise the StopTteration exception.
This method corresponds to the tp_iternext slot of the type structure for Python objects in the Python/C
APL

Python defines several iterator objects to support iteration over general and specific sequence types, dictionaries,
and other more specialized forms. The specific types are not important beyond their implementation of the iterator
protocol.

Once an iterator’s ___next__ () method raises StopIteration, it must continue to do so on subsequent calls.
Implementations that do not obey this property are deemed broken.

4.5.1 Generator Types

Python’s generators provide a convenient way to implement the iterator protocol. If a container object’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.

4.6 Sequence Types — list, tuple, range

There are three basic sequence types: lists, tuples, and range objects. Additional sequence types tailored for processing
of binary data and text strings are described in dedicated sections.

4.6.1 Common Sequence Operations

The operations in the following table are supported by most sequence types, both mutable and immutable. The
collections.abc.Sequence ABC is provided to make it easier to correctly implement these operations on
custom sequence types.

This table lists the sequence operations sorted in ascending priority. In the table, s and ¢ are sequences of the same
type, n, i, j and k are integers and x is an arbitrary object that meets any type and value restrictions imposed by s.

The in and not 1in operations have the same priorities as the comparison operations. The + (concatenation) and
* (repetition) operations have the same priority as the corresponding numeric operations.”

3 They must have since the parser can't tell the type of the operands.
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Operation Result Notat-
Ki

x in s True if an item of s is equal to x, else False @))

X not in s False if an item of s is equal to x, else True @))

s + t the concatenation of s and ¢ ©)(7)

s * norn * s equivalent to adding s to itself n times @)(7)

s[i] ith item of s, origin 0 3)

s[i:J] slice of s from i to j 3)4)

s[i:7:k] slice of s from i to j with step k 3)(5)

len(s) length of s

min (s) smallest item of s

max (s) largest item of s

s.index (x[, 1il, index of the first occurrence of x in s (at or after index i and before | (8)

j11) index j)

s.count (x) total number of occurrences of x in s

Sequences of the same type also support comparisons. In particular, tuples and lists are compared lexicographically
by comparing corresponding elements. This means that to compare equal, every element must compare equal and the
two sequences must be of the same type and have the same length. (For full details see comparisons in the language
reference.)

Forward and reversed iterators over mutable sequences access values using an index. That index will continue to
march forward (or backward) even if the underlying sequence is mutated. The iterator terminates only when an
IndexErrorora StopIteration isencountered (or when the index drops below zero).

Uwagi:

(D

2

3)

While the in and not 1in operations are used only for simple containment testing in the general case, some
specialised sequences (such as st r, bytes and bytearray) also use them for subsequence testing:

>>> llgg" in Heggsll
True

Values of n less than 0 are treated as 0 (which yields an empty sequence of the same type as s). Note that
items in the sequence s are not copied; they are referenced multiple times. This often haunts new Python
programmers; consider:

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

(el, 1, [11

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

[e31, 31, [311]

What has happened is that [ [] ] is a one-element list containing an empty list, so all three elements of [ [] ]
* 3 are references to this single empty list. Modifying any of the elements of 11 st s modifies this single list.
You can create a list of different lists this way:

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

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

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

>>> lists

(es1, s1, [711]

Further explanation is available in the FAQ entry fag-multidimensional-list.

If i or j is negative, the index is relative to the end of sequence s: len (s) + 1iorlen(s) + j issubsti-
tuted. But note that -0 is still 0.
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(4) The slice of s from i to j is defined as the sequence of items with index k such that i <= k < j.Ifiorjis
greater than 1len (s), use len (s). If i is omitted or None, use 0. If j is omitted or None, use len (s) . If
i is greater than or equal to j, the slice is empty.

(5) The slice of s from i to j with step k is defined as the sequence of items with index x = i + n*k such that
0 <= n < (j-1i) /k.In other words, the indices are i, i+k, i+2*k, i+3*k and so on, stopping when
Jj is reached (but never including j). When & is positive, i and j are reduced to len (s) if they are greater.
When £ is negative, i and j are reduced to 1len (s) — 1 if they are greater. If i or j are omitted or None,
they become ,,end” values (which end depends on the sign of k). Note, k cannot be zero. If k is None, it is
treated like 1.

(6) Concatenating immutable sequences always results in a new object. This means that building up a sequence by
repeated concatenation will have a quadratic runtime cost in the total sequence length. To get a linear runtime
cost, you must switch to one of the alternatives below:

« if concatenating st r objects, you can build a list and use str. join () at the end or else write to an
io.StringIO instance and retrieve its value when complete

« if concatenating bytes objects, you can similarly use bytes. join () or io.BytesIO,or you can
do in-place concatenation with a bytearray object. bytearray objects are mutable and have an
efficient overallocation mechanism

« if concatenating t uple objects, extend a 11 st instead
« for other types, investigate the relevant class documentation

(7) Some sequence types (such as range) only support item sequences that follow specific patterns, and hence
don’t support sequence concatenation or repetition.

(8) indexraises ValueError when x is not found in s. Not all implementations support passing the additional
arguments i and j. These arguments allow efficient searching of subsections of the sequence. Passing the extra
arguments is roughly equivalent to using s [1: 7] .index (x), only without copying any data and with the
returned index being relative to the start of the sequence rather than the start of the slice.

4.6.2 Immutable Sequence Types
The only operation that immutable sequence types generally implement that is not also implemented by mutable
sequence types is support for the hash () built-in.

This support allows immutable sequences, such as t up I e instances, to be used as di ct keys and stored in set and
frozenset instances.

Attempting to hash an immutable sequence that contains unhashable values will result in TypeError.

4.6.3 Mutable Sequence Types

The operations in the following table are defined on mutable sequence types. The collections.abc.
MutableSequence ABC is provided to make it easier to correctly implement these operations on custom se-
quence types.

In the table s is an instance of a mutable sequence type,  is any iterable object and x is an arbitrary object that meets
any type and value restrictions imposed by s (for example, bytearray only accepts integers that meet the value
restriction 0 <= x <= 255).
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Operation Result No-
tatki
s[i] = x item i of s is replaced by x
s[i:J] = t slice of s from i to j is replaced by the contents of the iterable ¢
del s[i:j] sameas s[i:3] = []
s[i:j:k] =t the elements of s [1i:7:k] are replaced by those of ¢ @))]
del s[i:7J:k] removes the elements of s [1:7J:k] from the list
s.append (x) appends x to the end of the sequence (same as s[len(s) :len(s)] =
[x])
s.clear () removes all items from s (same as del s[:]) 5)
s.copy () creates a shallow copy of s (sameas s[:]) 5)
s.extend (t) or s | extends s with the contents of ¢ (for the most part the same as
+= t s[len(s):len(s)] = t)
s *=n updates s with its contents repeated n times ©6)
s.insert (i, X) inserts x into s at the index given by i (same as s [1:1] = [x])
s .pop () or s. | retrieves the item at i and also removes it from s 2)
pop (1)
s.remove (x) remove the first item from s where s [1] is equal to x 3)
s.reverse () reverses the items of s in place @)
Uwagi:

(1) ¢ must have the same length as the slice it is replacing.
(2) The optional argument i defaults to —1, so that by default the last item is removed and returned.
(3) remove () raises ValueError when x is not found in s.

(4) The reverse () method modifies the sequence in place for economy of space when reversing a large sequ-
ence. To remind users that it operates by side effect, it does not return the reversed sequence.

(5) clear () and copy () are included for consistency with the interfaces of mutable containers that don’t
support slicing operations (such as dict and set). copy () is not part of the collections.abc.
MutableSequence ABC, but most concrete mutable sequence classes provide it.

Nowe w wersji 3.3: clear () and copy () methods.

(6) The value n is an integer, or an object implementing __index__ (). Zero and negative values of z clear the
sequence. Items in the sequence are not copied; they are referenced multiple times, as explained for s * n
under Common Sequence Operations.

4.6.4 Listy

Lists are mutable sequences, typically used to store collections of homogeneous items (where the precise degree of
similarity will vary by application).

class list ([iterable])
Lists may be constructed in several ways:

» Using a pair of square brackets to denote the empty list: [ ]

« Using square brackets, separating items with commas: [a], [a, b, c]
» Using a list comprehension: [x for x in iterable]

o Using the type constructor: 1ist () or 1ist (iterable)

The constructor builds a list whose items are the same and in the same order as iterable’s items. iterable may be
either a sequence, a container that supports iteration, or an iterator object. If iterable is already a list, a copy is
made and returned, similar to iterable [ :].Forexample, 1ist ('abc') returns ['a', 'b', 'c']
and 1ist ( (1, 2, 3) ) returns [1, 2, 3].If no argument is given, the constructor creates a new
empty list, [].
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Many other operations also produce lists, including the sorted () built-in.

Lists implement all of the common and mutable sequence operations. Lists also provide the following additional
method:

sort (*, key=None, reverse=False)
This method sorts the list in place, using only < comparisons between items. Exceptions are not suppres-
sed - if any comparison operations fail, the entire sort operation will fail (and the list will likely be left
in a partially modified state).

sort () accepts two arguments that can only be passed by keyword (keyword-only arguments):

key specifies a function of one argument that is used to extract a comparison key from each list element
(for example, key=str.lower). The key corresponding to each item in the list is calculated once
and then used for the entire sorting process. The default value of None means that list items are sorted
directly without calculating a separate key value.

The functools.cmp_to_key () utility is available to convert a 2.x style cmp function to a key
function.

reverse jest warto$cia logiczna. Jesli jest ustawiona na True, elementy listy sg sortowane tak, jakby kazde
poréwnanie byto odwrécone.

This method modifies the sequence in place for economy of space when sorting a large sequence. To
remind users that it operates by side effect, it does not return the sorted sequence (use sorted () to
explicitly request a new sorted list instance).

The sort () method is guaranteed to be stable. A sort is stable if it guarantees not to change the relative
order of elements that compare equal — this is helpful for sorting in multiple passes (for example, sort
by department, then by salary grade).

Przyktady sortowania i krétki samouczek sortowania mozna znalezZ¢ na stronie sortinghowto.

Szczegot implementacyjny CPythona: While a list is being sorted, the effect of attempting to mutate,
or even inspect, the list is undefined. The C implementation of Python makes the list appear empty for
the duration, and raises ValueError if it can detect that the list has been mutated during a sort.

4.6.5 Tuples

Tuples are immutable sequences, typically used to store collections of heterogeneous data (such as the 2-tuples pro-
duced by the enumerate () built-in). Tuples are also used for cases where an immutable sequence of homogeneous
data is needed (such as allowing storage in a set or dict instance).

class tuple ([itemble] )
Krotki moga by¢ konstruowane na kilka sposobdw:

o Przy uzyciu pary nawiaséw, by oznaczy¢ pusta krotke: ()

» Przy uzyciu przecinka, by oznaczy¢ jednoelementowq krotke: a, lub (a, )

o Separating items with commas: a, b, cor (a, b, <)

o Przy uzyciu wbudowanej funkcji tuple (): tuple () lub tuple (iterable)

The constructor builds a tuple whose items are the same and in the same order as iterable’s items. iterable may
be either a sequence, a container that supports iteration, or an iterator object. If iterable is already a tuple, it is
returned unchanged. For example, tuple ('abc') returns ('a', 'b', 'c') and tuple( [1, 2,
3] ) returns (1, 2, 3).If noargument is given, the constructor creates a new empty tuple, ().

Note that it is actually the comma which makes a tuple, not the parentheses. The parentheses are optional,
except in the empty tuple case, or when they are needed to avoid syntactic ambiguity. For example, f (a, b,
c) is a function call with three arguments, while £ ( (a, b, c¢)) isa function call with a 3-tuple as the sole
argument.

Tuples implement all of the common sequence operations.
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For heterogeneous collections of data where access by name is clearer than access by index, collections.
namedtuple () may be a more appropriate choice than a simple tuple object.

4.6.6 Ranges

The range type represents an immutable sequence of numbers and is commonly used for looping a specific number
of times in for loops.

class range (stop)

class range (start, stop[, step] )
The arguments to the range constructor must be integers (either built-in int or any object that implements
the __index__ () special method). If the step argument is omitted, it defaults to 1. If the start argument is
omitted, it defaults to 0. If step is zero, ValueError is raised.

For a positive step, the contents of a range r are determined by the formula r [1] = start + step*i
where i >= Oandr[i] < stop.

For a negative step, the contents of the range are still determined by the formula r[1i] = start +
step*1i, but the constraintsare i >= Oandr[i] > stop.

A range object will be empty if r [0] does not meet the value constraint. Ranges do support negative indices,
but these are interpreted as indexing from the end of the sequence determined by the positive indices.

Ranges containing absolute values larger than sys.maxsize are permitted but some features (such as
len ()) may raise OverflowError.

Range examples:

>>> 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))

o, -1, -2, -3, -4, -5, -6, -7, -8, -9]
>>> list (range (0))

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

Ranges implement all of the common sequence operations except concatenation and repetition (due to the fact
that range objects can only represent sequences that follow a strict pattern and repetition and concatenation
will usually violate that pattern).

start
The value of the start parameter (or O if the parameter was not supplied)

stop
The value of the stop parameter

step
The value of the step parameter (or 1 if the parameter was not supplied)

The advantage of the range type over aregular 1 ist or tuple isthata range object will always take the same
(small) amount of memory, no matter the size of the range it represents (as it only stores the start, stop and
step values, calculating individual items and subranges as needed).

Range objects implement the collections.abc.Sequence ABC, and provide features such as containment
tests, element index lookup, slicing and support for negative indices (see Sequence Types — list, tuple, range):
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>>> 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

Testing range objects for equality with == and != compares them as sequences. That is, two range objects are
considered equal if they represent the same sequence of values. (Note that two range objects that compare equal
might have different start, stop and step attributes, for example range (0) == range (2, 1, 3) or
range (0, 3, 2) == range(0, 4, 2).)

Zmienione w wersji 3.2: Implement the Sequence ABC. Support slicing and negative indices. Test i nt objects for
membership in constant time instead of iterating through all items.

Zmienione w wersji 3.3: Define «==» and «!=» to compare range objects based on the sequence of values they define
(instead of comparing based on object identity).

Nowe w wersji 3.3: The start, stop and step attributes.
Zobacz takze:

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

4.7 Text Sequence Type — str

Textual data in Python is handled with st r objects, or strings. Strings are immutable sequences of Unicode code
points. String literals are written in a variety of ways:

« Single quotes: 'allows embedded "double" quotes'
e Double quotes: "allows embedded 'single' quotes"
o Triple quoted: ' ' 'Three single quotes''',"""Three double quotes"""
Triple quoted strings may span multiple lines - all associated whitespace will be included in the string literal.

String literals that are part of a single expression and have only whitespace between them will be implicitly converted
to a single string literal. Thatis, ("spam " "eggs") == "spam eggs".

See strings for more about the various forms of string literal, including supported escape sequences, and the r (,,raw”)
prefix that disables most escape sequence processing.

Strings may also be created from other objects using the st r constructor.

Since there is no separate ,,character” type, indexing a string produces strings of length 1. That is, for a non-empty
string s, s[0] == s[0:1].

There is also no mutable string type, but str. join () or io.StringIO can be used to efficiently construct
strings from multiple fragments.

Zmienione w wersji 3.3: For backwards compatibility with the Python 2 series, the u prefix is once again permitted
on string literals. It has no effect on the meaning of string literals and cannot be combined with the r prefix.

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

Return a string version of object. If object is not provided, returns the empty string. Otherwise, the behavior of
str () depends on whether encoding or errors is given, as follows.

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 r () falls back to returning repr (object).

If at least one of encoding or errors is given, object should be a bytes-like object (e.g. bytes or bytearray).
In this case, if objectisa bytes (or bytearray) object, then str (bytes, encoding, errors) is
equivalent to bytes.decode (encoding, errors). Otherwise, the bytes object underlying the buf-
fer object is obtained before calling bytes.decode (). See Binary Sequence Types — bytes, bytearray,
memoryview and bufferobjects for information on buffer objects.

Passing a bytes object to str () without the encoding or errors arguments falls under the first case of
returning the informal string representation (see also the —b command-line option to Python). For example:

>>> str(b'Zoot!")
"b'Zoot!""

For more information on the st r class and its methods, see Text Sequence Type — str and the Metody ciggow
section below. To output formatted strings, see the f-strings and Format String Syntax sections. In addition, see
the Ustugi przetwarzania tekstu section.

4.7.1 Metody ciagow

Strings implement all of the common sequence operations, along with the additional methods described below.

Strings also support two styles of string formatting, one providing a large degree of flexibility and customization (see
str.format (), Format String Syntax and Custom String Formatting) and the other based on C printf style
formatting that handles a narrower range of types and is slightly harder to use correctly, but is often faster for the
cases it can handle (printf-style String Formatting).

The Ustugi przetwarzania tekstu section of the standard library covers a number of other modules that provide various
text related utilities (including regular expression support in the re module).

str.capitalize ()

Return a copy of the string with its first character capitalized and the rest lowercased.

Zmienione w wersji 3.8: The first character is now put into titlecase rather than uppercase. This means that
characters like digraphs will only have their first letter capitalized, instead of the full character.

str.casefold()

Return a casefolded copy of the string. Casefolded strings may be used for caseless matching.

Casefolding is similar to lowercasing but more aggressive because it is intended to remove all case distinctions
in a string. For example, the German lowercase letter ' 3 ' is equivalent to "ss". Since it is already lowercase,
lower () would do nothingto '3 '; casefold () convertsitto "ss".

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

Nowe w wersji 3.3.

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 1en (s).

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

Return the number of non-overlapping occurrences of substring sub in the range [start, end]. Optional argu-
ments start and end are interpreted as in slice notation.

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’)
Return the string encoded to by tes.

encoding defaults to 'ut £-8"; see Standard Encodings for possible values.

errors controls how encoding errors are handled. If 'strict' (the default), a UnicodeError

exception is raised. Other possible values are 'ignore', 'replace', 'xmlcharrefreplace’,
'backslashreplace' and any other name registered via codecs. register_error (). See Error
Handlers for details.

For performance reasons, the value of errors is not checked for validity unless an encoding error actually occurs,
Python Development Mode is enabled or a debug build is used.

Zmienione w wersji 3.1: Added support for keyword arguments.

Zmienione w wersji 3.9: The value of the errors argument is now checked in Python Development Mode and
in debug mode.

str.endswith (su]ﬁx[, start[, end] ] )
Return True if the string ends with the specified suffix, otherwise return False. suffix can also be a tuple of
suffixes to look for. With optional start, test beginning at that position. With optional end, stop comparing at
that position.

str.expandtabs (tabsize=8)

Return a copy of the string where all tab characters are replaced by one or more spaces, depending on the
current column and the given tab size. Tab positions occur every tabsize characters (default is 8, giving tab
positions at columns 0, 8, 16 and so on). To expand the string, the current column is set to zero and the string
is examined character by character. If the character is a tab (\t), one or more space characters are inserted in
the result until the current column is equal to the next tab position. (The tab character itself is not copied.) If
the character is a newline (\n) or return (\r), it is copied and the current column is reset to zero. Any other
character is copied unchanged and the current column is incremented by one regardless of how the character
is represented when printed.

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

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

str.find (sub[, start[, end] ])
Return the lowest index in the string where substring sub is found within the slice s [start : end]. Optional
arguments start and end are interpreted as in slice notation. Return -1 if sub is not found.

Informacja: The f£ind () method should be used only if you need to know the position of sub. To check if
sub is a substring or not, use the in operator:

>>> 'Py' in 'Python'
True

str.format (*args, **kwargs)
Perform a string formatting operation. The string on which this method is called can contain literal text or
replacement fields delimited by braces { }. Each replacement field contains either the numeric index of a po-
sitional argument, or the name of a keyword argument. Returns a copy of the string where each replacement
field is replaced with the string value of the corresponding argument.

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

See Format String Syntax for a description of the various formatting options that can be specified in format
strings.

Informacja: When formatting a number (int, float, complex, decimal.Decimal and subclasses)
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with the n type (ex: '{:n}'.format (1234)), the function temporarily sets the LC_CTYPE locale to
the LC_NUMERIC locale to decode decimal_point and thousands_sep fields of localeconv ()
if they are non-ASCII or longer than 1 byte, and the LC_NUMERIC locale is different than the LC_CTYPE
locale. This temporary change affects other threads.

Zmienione w wersji 3.7: When formatting a number with the n type, the function sets temporarily the
LC_CTYPE locale to the LC_NUMERIC locale in some cases.

str.format_map (mapping)
Similar to str.format (**mapping), except that mapping is used directly and not copied to a dict.
This is useful if for example mapping is a dict subclass:
>>> class Default (dict) :
def _ missing_ (self, key):
return key
>>> ! was born in '.format_map (Default (name='Guido"))
'Guido was born in country'
Nowe w wersji 3.2.
str.index (sub[, start[, end] ] )
Like find (), but raise ValueError when the substring is not found.
str.isalnum/()
Return True if all characters in the string are alphanumeric and there is at least one character, False otherwi-
se. A character c is alphanumeric if one of the following returns True: c.isalpha (),c.isdecimal (),
c.isdigit (),orc.isnumeric().
str.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.
str.isascii ()
Return True if the string is empty or all characters in the string are ASCII, False otherwise. ASCII charac-
ters have code points in the range U+0000-U+007F.
Nowe w wersji 3.7.
str.isdecimal ()
Return True if all characters in the string are decimal characters and there is at least one character, False
otherwise. Decimal characters are those that can be used to form numbers in base 10, e.g. U+0660, ARABIC-
-INDIC DIGIT ZERO. Formally a decimal character is a character in the Unicode General Category ,,Nd”.
str.isdigit ()
Return True if all characters in the string are digits and there is at least one character, Fal se otherwise. Digits
include decimal characters and digits that need special handling, such as the compatibility superscript digits.
This covers digits which cannot be used to form numbers in base 10, like the Kharosthi numbers. Formally,
a digit is a character that has the property value Numeric_Type=Digit or Numeric_Type=Decimal.
str.isidentifier ()
Return True if the string is a valid identifier according to the language definition, section identifiers.
Call keyword. iskeyword () to test whether string s is a reserved identifier, such as def and class.
Example:
>>> from keyword import iskeyword
>>> 'hello'.isidentifier (), iskeyword('hello")
(True, False)
(ciag dalszy na nastgpnej stronie)
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(kontynuacja poprzedniej strony)

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

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

isnumeric()

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

isprintable ()

Return True if all characters in the string are printable or the string is empty, Fa 1 se otherwise. Nonprintable
characters are those characters defined in the Unicode character database as ,,Other” or ,,Separator”, excepting
the ASCII space (0x20) which is considered printable. (Note that printable characters in this context are those
which should not be escaped when repr () is invoked on a string. It has no bearing on the handling of strings
written to sys. stdout or sys.stderr.)

isspace ()
Return True if there are only whitespace characters in the string and there is at least one character, False
otherwise.

A character is whitespace if in the Unicode character database (see unicodedat a), either its general category
is Zs (,,Separator, space”), or its bidirectional class is one of WS, B, or S.

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

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

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper /()
False

>>> ' ' isupper ()
False

join (iterable)

Return a string which is the concatenation of the strings in iterable. A TypeError will be raised if there
are any non-string values in iterable, including byt es objects. The separator between elements is the string
providing this method.

ljust (width[, ﬁllchar] )
Return the string left justified 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).

lower ()
Return a copy of the string with all the cased characters* converted to lowercase.

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

1strip( [chars] )
Return a copy of the string with leading characters removed. The chars argument is a string specifying the set

4 Cased characters are those with general category property being one of ,Lu” (Letter, uppercase), ,L1” (Letter, lowercase), or ,Lt” (Letter,
titlecase).
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of characters to be removed. If omitted or None, the chars argument defaults to removing whitespace. The
chars argument is not a prefix; rather, all combinations of its values are stripped:

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

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

See str.removeprefix () for a method that will remove a single prefix string rather than all of a set of
characters. For example:

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

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

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

str.

str.

str.

str.

str.

This static method returns a translation table usable for st r. t ranslate ().

If there is only one argument, it must be a dictionary mapping Unicode ordinals (integers) or characters (strings
of length 1) to Unicode ordinals, strings (of arbitrary lengths) or None. Character keys will then be converted
to ordinals.

If there are two arguments, they must be strings of equal length, and in the resulting dictionary, each character
in x will be mapped to the character at the same position in y. If there is a third argument, it must be a string,
whose characters will be mapped to None in the result.

partition (sep)

Split the string at the first occurrence of sep, and return a 3-tuple containing the part before the separator, the
separator itself, and the part after the separator. If the separator is not found, return a 3-tuple containing the
string itself, followed by two empty strings.

removeprefix (prefix, /)
If the string starts with the prefix string, return string[len (prefix) : ]. Otherwise, return a copy of the
original string:

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

>>> 'BaseTestCase'.removeprefix ('Test"')
'BaseTestCase'

Nowe w wersji 3.9.

removesuffix (suffix, /)
If the string ends with the suffix string and that suffix is not empty, return string[:-len (suffix) ].
Otherwise, return a copy of the original string:

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

>>> "TmpDirMixin'.removesuffix ('Tests')
'TmpDirMixin'

Nowe w wersji 3.9.

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[, start[, end] ] )

Return the highest index in the string where substring sub is found, such that sub is contained within
s [start:end]. Optional arguments start and end are interpreted as in slice notation. Return —1 on fa-
ilure.
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.rindex (sub[, start[, end] ] )
Like rfind () but raises ValueError when the substring sub is not found.

.rjust (width|, fillchar |)
Return the string right justified 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).

.rpartition (sep)
Split the string at the last occurrence of sep, and return a 3-tuple containing the part before the separator, the
separator itself, and the part after the separator. If the separator is not found, return a 3-tuple containing two
empty strings, followed by the string itself.

.rsplit (sep=None, maxsplit=- 1)
Return a list of the words in the string, using sep as the delimiter string. If maxsplit is given, at most maxsplit
splits are done, the rightmost ones. If sep is not specified or None, any whitespace string is a separator. Except
for splitting from the right, rsp1it () behaves like sp1it () which is described in detail below.

.rstrip( [chars] )
Return a copy of the string with trailing characters removed. The chars argument is a string specifying the set
of characters to be removed. If omitted or None, the chars argument defaults to removing whitespace. The
chars argument is not a suffix; rather, all combinations of its values are stripped:

>>> ! spacious

.rstrip()
spacious'

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

See str.removesuffix () for a method that will remove a single suffix string rather than all of a set of
characters. For example:

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

lMl

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

split (sep=None, maxsplit=- 1)

Return a list of the words in the string, using sep as the delimiter string. If maxsplit is given, at most maxsplit
splits are done (thus, the list will have at most maxsplit+1 elements). If maxsplit is not specified or -1,
then there is no limit on the number of splits (all possible splits are made).

If sep is given, consecutive delimiters are not grouped together and are deemed to delimit empty strings (for
example, '1,