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« If an availability note contains both a minimum Kernel version and a minimum libc version, then both condi-
tions must hold. For example a feature with note Availability: Linux >= 3.17 with glibc >= 2.27 requires both
Linux 3.17 or newer and glibc 2.27 or newer.

111 YojMgal BHE

The WebAssembly platforms wasm32-emscripten (Emscripten) and wasm32-wasi (WASI) provide a subset of
POSIX APIs. WebAssembly runtimes and browsers are sandboxed and have limited access to the host and external
resources. Any Python standard library module that uses processes, threading, networking, signals, or other forms
of inter-process communication (IPC), is either not available or may not work as on other Unix-like systems. File
I/0, file system, and Unix permission-related functions are restricted, too. Emscripten does not permit blocking I/O.
Other blocking operations like s1eep () block the browser event loop.

The properties and behavior of Python on WebAssembly platforms depend on the Emscripten-SDK or WASI-SDK
version, WASM runtimes (browser, NodeJS, wasmtime), and Python build time flags. WebAssembly, Emscripten,
and WASI are evolving standards; some features like networking may be supported in the future.

For Python in the browser, users should consider Pyodide or PyScript. PyScript is built on top of Pyodide, which
itself is built on top of CPython and Emscripten. Pyodide provides access to browsers’ JavaScript and DOM APIs
as well as limited networking capabilities with JavaScript’ s XMLHt tpRequest and Fetch APIs.

o Process-related APIs are not available or always fail with an error. That includes APIs that spawn new processes
(fork (), execve ()), wait for processes (waitpid()), send signals (ki11 ()), or otherwise interact with
processes. The subprocess is importable but does not work.

o The socket module is available, but is limited and behaves differently from other platforms. On Emscripten,
sockets are always non-blocking and require additional JavaScript code and helpers on the server to proxy
TCP through WebSockets; see Emscripten Networking for more information. WASI snapshot preview 1 only
permits sockets from an existing file descriptor.

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

« Functions related to file descriptors, file permissions, file ownership, and links are limited and don’ t support
some operations. For example, WASI does not permit symlinks with absolute file names.

112 DHIY ZaH=

Android and iOS are, in most respects, POSIX operating systems. File I/O, socket handling, and threading all behave
as they would on any POSIX operating system. However, there are several major differences:

« Mobile platforms can only use Python in “embedded” mode. There is no Python REPL, and no ability to
use separate executables such as python or pip. To add Python code to your mobile app, you must use the
Python embedding API. For more details, see using-android and using-ios.

» Subprocesses:

— On Android, creating subprocesses is possible but officially unsupported. In particular, Android does not
support any part of the System V IPC API, so multiprocessing is not available.

- An iOS app cannot use any form of subprocessing, multiprocessing, or inter-process communication. If
an i0S app attempts to create a subprocess, the process creating the subprocess will either lock up, or
crash. An iOS app has no visibility of other applications that are running, nor any ability to communicate
with other running applications, outside of the iOS-specific APIs that exist for this purpose.

« Mobile apps have limited access to modify system resources (such as the system clock). These resources will
often be readable, but attempts to modify those resources will usually fail.

« Console input and output:

— On Android, the native stdout and stderr are not connected to anything, so Python installs its own
streams which redirect messages to the system log. These can be seen under the tags python. stdout
and python. stderr respectively.

- 10S apps have a limited concept of console output. stdout and stderr exist, and content written to
stdout and stderr will be visible in logs when running in Xcode, but this content won’ ¢ be recorded
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in the system log. If a user who has installed your app provides their app logs as a diagnostic aid, they
will not include any detail written to stdout or stderr.

- Mobile apps have no usable stdin atall. While apps can display an on-screen keyboard, this is a software
feature, not something that is attached to stdin.

As a result, Python modules that involve console manipulation (such as curses and readline) are not
available on mobile platforms.

1.1. 71240l chgt & At 5
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Lzt Bt
A E L R
abs () enumerate () len() range ()
aiter() eval () 1ist () repr ()
all() exec () locals () reversed()
anext () round ()
any () 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 A%

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

iter () __import__ ()

abs (number, / (Positional-only parameter separator (PEP 570)))

Return the absolute value of a number. The argument may be an integer, a floating-point number, or an object
implementing __abs__ (). If the argument is a complex number, its magnitude is returned.

aiter (async_iterable, /)

Return an asynchronous iterator for an asynchronous iterable. Equivalent to calling x. __aiter_ ().
Note: Unlike iter (), aiter () has no 2-argument variant.
Added in version 3.10.

all (iterable, /)
iterable 2] 2= Q A7) Zro] W (= jterable ©] ] Y2 W) True & S EY T 23 53tk

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

awaitable anext (async_iterator, /)
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awaitable anext (async_iterator, default, /)

When awaited, return the next item from the given asynchronous iterator, or default if given and the iterator is
exhausted.

This is the async variant of the next () builtin, and behaves similarly.

This calls the _ _anext__ () method of async_iterator, returning an awaitable. ~Awaiting this returns
the next value of the iterator. If default is given, it is returned if the iterator is exhausted, otherwise
StopAsyncIteration is raised

Added in version 3.10.

any (iterable, /)

iterable @] 2.4~ & o] = 3T o] ™ True & S8 E U} iterable ©] B] o] IO False & &8

FUch the 3 5 EYh

def any(iterable):

for element in iterable:
if element:
return True
return False

ascii (object, /)

As repr (), return a string containing a printable representation of an object, but escape the non-ASCII char-
acters in the string returned by repr () using \x, \u, or \U escapes. This generates a string similar to that
returned by repr () in Python 2.

bin (integer, /)

Convert an integer number to a binary string prefixed with “Ob”. The result is a valid Python expression. If
integer is not a Python int object, it has to define an __index__ () method that returns an integer. Some
examples:

e N

>>> bin (3)
'Ob11"

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

If the prefix “Ob” is desired or not, you can use either of the following ways.

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

>>> f'{14:4b}"', £'{14:b}'

('0b1110', '1110")

L J

AL S Y &2 format ()& B A 8.

class bool (object=False, /)

Return a Boolean value, i.e. one of True or False. The argument is converted using the standard fruth testing
procedure. If the argument is false or omitted, this returns False; otherwise, it returns True. The boo1l class
is a subclass of int (see 5= A} & — int, float, complex). It cannot be subclassed further. Its only instances are
False and True (see Boolean Type - bool).

W A 3.79]| A ¥ 7 : The parameter is now 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 Runt imeError.




The Python Library Reference, Z!2|A 3.14.0rc3

By default, the behavior of breakpoint () can be changed with the PYTHONBREAKPOINT environment vari-
able. See sys.breakpointhook () for usage details.

Note that this is not guaranteed if sys.breakpointhook () has been replaced.
breakpointhook= QAFE ZHA}F o) ¥l E (auditing event) builtins.breakpoint S 2 A] 7Yt}
Added in version 3.7.
class bytearray (source=b")
class bytearray (source, encoding, errors=’strict’)
A2 lolE WAL SHEUT bytearray 22 E0<=x <256 W9 ol Q= A42) 7pA A2
2 YJUth bytes o] 7k th 29 WA =T of 2t (Wpo] EQ T rfo] E v 4l E HAR),
7P A2 3 o] 7l E A Al A9 bl A E g REE ZEa JF U T
A A source VM4 B A1) THE Y o2 WD e 27185 ol A8 ® 4 dsUTh
o TA+E o ¥, YEE A encoding Vi A5 Al g of Ut (22| L A A O Z errors £); 1 W
bytearray () + str.encode () & /\]'%6_]'031 —E—X]-Og% H}O]Ei %;ﬂ:_@'q D]—
o W, WEE 2 378 20, g Hlol ER 273 T
o W3 A o] 28 AT AAY, AR 47) A Wbl E WAL 2758
AU,
e OJHHE o] H, W 0 <= x < 2569 L2 AT o H# Eo]o]oF 3, T ghS o] mj L 9]
27| {22 AgE Yth
A7k e @ 271 09 vl Qo] ol U T
vlo) | 8] Al A2 8 — bytes, bytearray, memoryview2} H}o| E vl A & H A L.
class bytes (source=b")
class bytes (source, encoding, errors=’strict’)

Return a new “bytes” object which is an immutable sequence of integers in the range 0 <= x < 256. bytes
is an immutable version of bytearray — it has the same non-mutating methods and the same indexing and
slicing behavior.

webx] A2} QA= bytearray () 2F 2] s A Uth
ol Ed AA = glHE 2 AMR ] BHE % 95U T} (strings S H A 8).
vlol 8] Al A2 & — bytes, bytearray, memoryview, B} E G 213 B vlo] E < 3} vlo] E u]jd A4k
T HAS.
callable (object, /)

Return True if the object argument appears callable, a1 se if not. If this returns True, it is still possible that
a call fails, but if it is False, calling object will never succeed. Note that classes are callable (calling a class
returns a new instance); instances are callable if their classhasa ___call__ () method.

Added in version 3.2: o] g4= gho] A 3.00 A WA A AH t}2 vto] A 3.200 4 thA] =Y A5 U
chr (codepoint, /)

Return the string representing a character with the specified Unicode code point. For example, chr (97)
returns the string 'a', while chr (8364) returns the string '€'. This is the inverse of ord ().

The valid range for the argument is from O through 1,114,111 (Ox10FFFF in base 16). valueError will be
raised if it is outside that range.

@classmethod
AAEE 22 mAEE Wy

A class method receives the class as an implicit first argument, just like an instance method receives the instance.
To declare a class method, use this idiom:
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class C:
@classmethod
def f(cls, argl, arg2):

@classmethod F 2412 &= ¢ 8| o ¥ YUt} - AA|F &2 functionE H A Q.

A2 AEE A2 (C.t0) AP EE A" (C() ) AF) & Tl 2T 4 A5

A E At G A TAH T S 2o ol ool Bl A o} £ 25 9, 5
Z

Zeja AR BAA R WA Atz AP

Zos WAEE Crr EE Auke 34 WAEY GEUT TASE AW, of 44
staticmethod () S BA Q. F 2 WA= ot o A4S A H =, types S ZF L 5HA
W 3000 M W7 Zeh A E oAl properey () 2 2L e U AT E AR B4 A%
Uk,

B A 3.109) A W 7 : Class methods now inherit the method attributes (__module_ , _ name_
__qualname__, __doc__and __annotations__) and have a new __wrapped___ attribute.

ko

Deprecated since version 3.11, removed in version 3.13: Class methods can no longer wrap other descriptors
such as property ().

compile (source, filename, mode, flags=0, dont_inherit=False, optimize=-1)
source & TE= = AST AA| 2 AUt T= AA = exec() Ex eval () 2 AP 4+
Utk source = A8k 444, uho] £ 1 AST AA] A & 951 Th AST A 2 29 5he 3
o AR = ast BE FAE FZRIA L.

filename A= FEE L 51U AT oF Gtk AN A G4 ow A4 7
o

=
FUth ('<string>' o] WA O F ARG H Y ThH.

mode AF= A oF S TE FHE AT source 7 ) A B2z LA of YTk
exec, F RHA 0% T4 o] Yrhel reval, Y thEY £FO% FAFY 1single’ o] I
915U (HA 1] 3% vone o] 919] o2 P A& BAA EL AP UTh.

192 Q12 fags S} dom_nhert - 9T 95192 0] SR 01 5431 o] F4 7151 3
g o of st=A AP Ut & o AlF =109 A9), TEE compile() =
TE3= FE ALE T Y= 7;'4\34@3 [Bh= ﬂags 011}7]——,—01 A 11, dont_inherit
ZF Q0T (2 0) N eh A Aol T3 flags A A Pk el -S4 A ol AT U T
dont_inherit 7} 0] o} d A4 flags A A7 AFEFHUTH- SR F 29 S 1 (R4 75 A
g 5= FAFE U

743}"‘31&/‘44’“11—5—%0431 Ne) & ﬂ%‘SHH]EORQ-th " E o ofsf A7
HUth FolZA F4 7152 A A 3 T rfuture_ BEY _reature AX2HE
20| A compiler flag lEBHEZ IS 4 JdS5Uth Aatd g %EHJ_ PyCF_ AFALR ast
EES P TR

o 30

= 1)

Il

pul

olr

f
N
filo
=
g

el
S
Ea

To L oh
(2

2} opiimize = Ak Ae19] HAB £ 22 AR GUTE 7B -1 0 Aol 93 Fol A A=
e HA} £ 2 ARPUTE BAE 250 (A A3 98, _debug__ o] FYUTH, 1 (assert
FAAAFU _debug__ o] ARQUTH EE 2 th(FAEFE A AFUH

] = AgddH AAVEHLE R €0 SyntaxError
= 7:]—r ValueError & 01_7,:}1/]1;]-.

olM FTEEAST ZEH 2 FASIH M, ast.parse () S HA L.

i
1o
[o
N
K
[P
[>
"
=
I
N
2

O,

jﬂ

source 2} filename < QAAFZ ZHAF o] Wl E (auditing event) compile 2 WA LT} o] o] HHE =
27 A5z A TAL T gk

0 Iz
'single' B 'eval' mode2 92 € ZEE 7N FAIE S A9 L@ ul, Hoj = st 71 F
TAE 89S EHoF FUT o] AL code REONA £ 0] B4R AAAAE A BA

SHA| 3H7] A Pyt
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gto] W] AST AT deloA A€ Zo] A3to = s, AST AAZ AU o) 2823 20
%é‘}—‘éx}%ﬂi ol Az H 7t A& L7 =5 vhs 5 AFUTh

H A 3.20] A XA 7 Allowed use of Windows and Mac newlines. Also, input in 'exec' mode does not have
to end in a newline anymore. Added the optimize parameter.

WA 3,500 4 |71 o] A ellz, source | A @ HFo] EZF A E wf) Typerrror 7H R 5 U Th

Added in version 3. 8' O] A] ast.PyCF_ALLOW_TOP_LEVEL_AWAITS flags® A E3sto] H AL =&
await, async for % async withES X Q4& 4 95 tTh

class complex (number=0, /)

class complex (string, /)

class complex (real=0, imag=0)
Convert a single string or number to a complex number, or create a complex number from real and imaginary

parts.

Examples:

s 2}

>>> complex ('+1.23")

(1.23+073)

>>> complex('-4.53")

-4 .57

>>> complex ('-1.23+4.57")
(-=1.234+4.573)

>>> complex ('"\t( -1.23+4.5J )\n')
(=1.23+4.573)

>>> complex ('-Infinity+NaNj')
(-inf+nanj)

>>> complex(1.23)

(1.234+073)

>>> complex (imag=-4.5)

-4.57

>>> complex(-1.23, 4.5)
(=1.23+4.57)

If the argument is a string, it must contain either a real part (in the same format as for rfloat ()) or an
imaginary part (in the same format but with a ' 5 ' or ' J' suffix), or both real and imaginary parts (the sign of
the imaginary part is mandatory in this case). The string can optionally be surrounded by whitespaces and the
round parentheses ' (' and ') ', which are ignored. The string must not contain whitespace between '+', '-',
the '§' or 'J"' suffix, and the decimal number. For example, complex ('1+275") is fine, but complex ("1
+ 275') raises ValueError. More precisely, the input must conform to the complexvalue production rule
in the following grammar, after parentheses and leading and trailing whitespace characters are removed:

complexvalue: floatvalue |
floatvalue ("3" | "J")
floatvalue sign absfloatvalue ("3" | "J")

If the argument is a number, the constructor serves as a numeric conversion like int and £1oat. For a general
Python object x, complex (x) delegates to x.__complex_ (). If _ complex__ () is not defined then it
fallsback to ___float_ (). If _ float_ () is not defined then it falls back to __index__ ().

If two arguments are provided or keyword arguments are used, each argument may be any numeric type
(including complex). If both arguments are real numbers, return a complex number with the real component
real and the imaginary component imag. If both arguments are complex numbers, return a complex number
with the real component real.real-imag.imag and the imaginary component real.imag+imag.real.
If one of arguments is a real number, only its real component is used in the above expressions.
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See also complex. from_number () which only accepts a single numeric argument.
If all arguments are omitted, returns 0.
B A4 L2 =23 — ing, float, complex o A 4 g T}

WA 3604 W7 FE HE A H AL CEE I53T 5 S UTh

B A 3.89A] 7 Fallsbackto __index_ () if __complex_ () and __float_ () are not defined.

H A 3.14 5 €] 9 2] = : Passing a complex number as the real or imag argument is now deprecated; it should

only be passed as a single positional argument.

delattr (object, name, /)

This is a relative of secactr (). The arguments are an object and a string. The string must be the name of
one of the object’ s attributes. The function deletes the named attribute, provided the object allows it. For
example, delattr(x, 'foobar') isequivalentto del x.foobar. name need not be a Python identifier

(see setattr()).

class dict (**kwargs)
class dict (mapping, /, **kwargs)
class dict (iterable, /, **kwargs)

H‘ijﬁﬂg‘?}?qﬂr dict A= g e S2d2gytt o] Sl o

w3 3 — dict 2 BA 8.

<

o
o

2 Aglo) o] AL 1ist, set D tuple F 2 collections EES HA L.
dir ()
dir (object, /)
AR} Yo, BA Ao snzol g o] FE P AES
fEBolEaREEY darE BT AR TUD

it

HE UL 977t gow

35 2 A o

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 cus-

tomize 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__ ().

78 air () AYZE TE Qo) AAlel tial A T2 A S AT, $A S AR ks g 4 2%

AHE s 1 A w87 i E Tk

. AAF BE AANW, P 2E L BE o= HEY o] Fo] P YTk
c AA Y EE s AR Y, PrEdE 229 JEYRE o] 3} Wo] 29 o ERHE
oJEEo] A7 Ao FIF U
1 AR, P aEel s AR o ERHE o], Y Fe2e) o ERRE o8 WG
Fej2ol wolx FehAEe) o ERE o] ES AT Yo TFTI T}
A3 elaEs Sobyl 2oz FEY Ut & Sof
(>>> import struct
>>> dir () # show the names in the module namespace
['__builtins_ ', ' _name__ ', 'struct']
>>> dir (struct) # show the names in the struct module
['Struct', '__all_ ', '_ builtins_ ', '_ _cached_ ', '__doc__', '_ file_ "',
' _initializing__ ', '__loader__ ', '__name__ ', '_ package_ ',
' _clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']
>>> class Shape:
def dir (self):
return ['area', 'perimeter', 'location']
(th= sl o] A of] AI)
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(o] sl o] A ol A AI)

>>> s = Shape ()
>>> dir (s)

["area', 'location', 'perimeter']

dir() & F2 U3}y ZFZEN A ALE A E S18) AlFH 7] W&o, 4
" ol JEES AF7 BTt T2 o5 JFLS A FH L A= e =),
Bzuttt HAE 5 lFsUth & S0, ARV Sl ad WEg FH 2 o ERREE A3
Eo glsyth

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 resultis (q,
a % b),where gisusuallymath.floor (a / b) butmay be 1 less than that. Inanycaseq * b + a $ b
is very close to a, if a % D is non-zero it has the same signas b, and 0 <= abs(a % b) < abs(b).

enumerate (iterable, start=0)

A AAE S S h iterable 2 A B2, o B @] o] E| == o] g & 9]
YT enumerate () o &3l WHEE o) E H o] E]] __next_ () WA
start B-B]) &} iterable & o E] g o] A SIA] Ao A= S a3 B2

A A5 e AR o of

7HEE (718302 2=

HEUTh

Ao
=
T =
—
o =
=2 =2

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

>>> list (enumerate (seasons))

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

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

chet 55 gk

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

eval (source, /, globals=None, locals=None)

) 7} H 4
e source (str|code object) — A Python expression.
e globals (dict | None) — The global namespace (default: None).
e locals (mapping | None) — The local namespace (default: None).

kg

sl

The result of the evaluated expression.

Raises
Syntax errors are reported as exceptions.

A Az

This function executes arbitrary code. Calling it with user-supplied input may lead to security vulnerabil-

ities.

14
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The expression argument is parsed and evaluated as a Python expression (technically speaking, a condition
list) using the globals and locals mappings as global and local namespace. If the globals dictionary is present
and does not contain a value for the key _ builtins__, a reference to the dictionary of the built-in module
builtins is inserted under that key before expression is parsed. That way you can control what builtins are
available to the executed code by inserting your own __builtins__ dictionary into globals before passing
it to eval (). If the locals mapping is omitted it defaults to the globals dictionary. If both mappings are
omitted, the expression is executed with the globals and locals in the environment where eval () is called.
Note, eval() will only have access to the nested scopes (non-locals) in the enclosing environment if they are
already referenced in the scope that is calling eval () (e.g. viaa nonlocal statement).

Example:

>> x =1
>>> eval ('
2

x+1")

This function can also be used to execute arbitrary code objects (such as those created by compile ()). In this
case, pass a code object instead of a string. If the code object has been compiled with 'exec' as the mode
argument, eval ()’s return value will be None.

Hints: dynamic execution of statements is supported by the exec () function. The globals () and l1ocals ()
functions return the current global and local dictionary, respectively, which may be useful to pass around for
use by eval () Or exec ().

If the given source is a string, then leading and trailing spaces and tabs are stripped.
g E vt 23t | A4 e A & e g ast. literal eval () E HAL.

T AAE ARE ZHAL o) Wl E (auditing event) execE WA A UL T = At o|HER WA
P
T x| .

W A 3.139)| A ¥ 7 : The globals and locals arguments can now be passed as keywords.

WA 3.139]| A ¥ 7 : The semantics of the default locals namespace have been adjusted as described for the
Jocals () builtin.

exec (source, /, globals=None, locals=None, * (Keyword-only parameters separator (PEP 3102)), closure=None)

A RBx

This function executes arbitrary code. Calling it with user-supplied input may lead to security vulnerabil-
ities.

This function supports dynamic execution of Python code. source 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.

0 Ix
I5pe gUs 289 £ E8 A0 TS0l Ao 2o L. Lo TEE o 49, E U WS BEE LA
Axo) 9 1Y 2 d 7S W B of FHTh
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When exec gets two separate objects as globals and locals, the code will be executed as if it were embedded
in a class definition. This means functions and classes defined in the executed code will not be able to
access variables assigned at the top level (as the “top level” variables are treated as class variables in a class
definition).

globals A7} __puiltins. S 7|2 3= S 22 JAA Fow, T 7|2 W 2E builtins
of thak Fx7F Adg Uk ]?ﬂ A0 B exec() Oﬂ ﬂﬁ‘@?ﬂ Aol globals o o #]& A4 2]

_puiltins_ AU E AT RH, AWH L 2=o] o N ARF o) ATLAE Aol
3 4~ 9l Th

The closure argument specifies a closure—a tuple of cellvars. It’ s only valid when the object is a code object
containing free (closure) variables. The length of the tuple must exactly match the length of the code object’
s co_freevars attribute.

T AAE ARE ZHA} o) Wl E (auditing event) execE HAA UL T = At o|HER WS
% gl U,
T |

0 #x

o

The built-in functions globals () and Iocals () return the current global and local namespace, respec-
tively, which may be useful to pass around for use as the second and third argument to exec ().

0 Iu

The default locals act as described for function 7ocals () below. Pass an explicit locals dictionary if you
need to see effects of the code on locals after function exec () returns.

WA 3.119) 4] ¥ 7 : Added the closure parameter.
W A 3.139)| A ¥ 7 : The globals and locals arguments can now be passed as keywords.

¥ A 3.13]| A ¥ 7 : The semantics of the default locals namespace have been adjusted as described for the
Jocals () builtin.

filter (function, iterable, /)

Construct an iterator from those elements of iterable for which function is 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.

filter (function, iterable) = function®] None ©] o}d ufj A Ho]E & 4] (item for item
in iterable if function(item) J»]-,None ]IIH (item for item in iterable if item) ﬂ—

S5l RS2

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

class float (number=0.0, /)

class float (string, /)

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

Examples:

-

>>> float ('+1.23")

1.23

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

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

(TH5 sl el Aol A)
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(e]A sl o] A ol A A<
>>> float ('+1E6")
1000000.0
>>> float ('-Infinity'")
—-inf

If the argument is a string, it should contain a decimal number, optionally preceded by a sign, and optionally
embedded in whitespace. The optional signmay be '+' or '—';a '+ sign has no effect on the value produced.
The argument may also be a string representing a NaN (not-a-number), or positive or negative infinity. More
precisely, the input must conform to the 71oatvalue production rule in the following grammar, after leading
and trailing whitespace characters are removed:

sign: R

infinity: "Infinity" | "inf"

nan: "nan"

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

number: [digitpart] "." digitpart | digitpart ["."]

exponent: ("e" | "E") [sign] digitpart

floatnumber: number [exponent]

absfloatvalue: floatnumber | infinity | nan

floatvalue: [sign] absfloatvalue

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__ ().

See also float. from number () which only accepts a numeric argument.
AR 7} S0l A ko, 0.0 & B FYTH

float & -2 <=2} & — int, float, complex ©l] 4= o] A5Y ).

WA 3604 M ZE 2HE A A4S &2 A5 5 A5 Uh
¥ A 3.79]| A ¥ 7 : The parameter is now positional-only.

WA 3.8 A ¥ A: Fallsbackto _index_ () if _float__ () is not defined.

format (value, format_spec=", /)

Convert a value to a “formatted” representation, as controlled by format_spec. The interpretation of for-
mat_spec will depend on the type of the value argument; however, there is a standard formatting syntax that is
used by most built-in types: 3= T A w1 ¢1of,

718 format_spec & W A Dol w AWFA O Z str(value) B TETE AN 2L AHE FUh
A call to 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 object and the format_spec is
non-empty, or if either the format_spec or the return value are not strings.

WA 3404 H7: object () .__format__ (format_spec) < format_spec ©] ¥l B2} G o] o}d 7 ¢
TypeError = ?:_]2_ ?:} ‘/] 1‘/}
class frozenset (iterable=(), /)

M frozenset AAE EeF |, A H O 2 jterable AN A 714 2 E 33t} frozenset
S Y F ZgagUYrth o) ZF 2ol thdt A Y A= rrozenset I H e & — set, frozenserS B A L.

= Aglo)l e AL set, 1ist, tuple D dict FB 22} collections EES HA L.

|84
51 3
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getattr (object, name, /)

getattr (object, name, default, /)
Return the value of the named attribute of object. name must be a string. If the string is the name of one
of the object’ s attributes, the result is the value of that attribute. For example, getattr (x, 'foobar')

is equivalent to x . foobar. If the named attribute does not exist, default is returned if provided, otherwise
AttributeError is raised. name need not be a Python identifier (see setattr ()).

0 Iu

Since private name mangling happens at compilation time, one must manually mangle a private attribute’
s (attributes with two leading underscores) name in order to retrieve it with getattr ().

globals ()

Return the dictionary implementing the current module namespace. For code within functions, this is set when
the function is defined and remains the same regardless of where the function is called.

hasattr (object, name, /)
QA AR EALY T EAdol AN &4 5 shie] ol Fol® Arhe True o)1, TYA
oro W ralse 7} Yt} (0] AL getattr (object, name) = S =3} Attributebrror S WAY
A7 =X & BE Aoz AP Yr})

hash (object, /)
AAY HAZE =HFUT GIAIZE = 9. siAI g2 Aok gAY 8 23] S Qﬁﬂﬂ
72 wel vl aehe o A8 E U Th 2ok M & 22

25} go] Yol T2 AL 2 A% TEH T,

0 Iu

For objects with custom __hash__ () methods, note that hash () truncates the return value based on the
bit width of the host machine.

help ()

help (request)
LHZ}-_,_OuL/\]i\_Eﬂ Z3sh o}
oo, Qe 2 2 iiﬂl/ﬂ K
EE, @, FEs, AL, 7191 =

A S L A S,

Note that if a slash(/) appears in the parameter list of a function when invoking help (), it means that the
parameters prior to the slash are positional-only. For more info, see the FAQ entry on positional-only param-

Jé
__).4_2
é
;‘.:
gl

o
1)
=)
é
?
N
rl:l
il
2
Y
v
v

i)
v

Eo o3 g o] F F1kol £}
%

te B
34004 HA: pydoc I} inspect & WA AP
dAA o] A= YU P

hex (integer, /)

o},

Ze 89 AZUAT} oA o ZBA o]

Convert an integer number to a lowercase hexadecimal string prefixed with “Ox”. If infeger is not a Python
int object, it has to define an __index__ () method that returns an integer. Some examples:

>>> hex (255)

'Oxff’

>>> hex (-42)

'-0x2a'

A58 WA EE 2RA 162052, AEATL AL 9t Fe2 wasted ohg i) shug
A8 % Atk
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-

>>> ! ' % 255, 'gx' % 255, '$X' % 255

('Oxff', '"£f', 'FF')

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

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

('Oxff', '"ff', 'FF')

o\

L

ZRA S W82 format ()2 BHA L.

1675 #ALS A5 162 8314 A2 Aseid inc ) & BA 8.

floato]] st 1674 EAE RHE OB W, float.hex () WA EE AL A L.

id (object, /)
A7) “olo] L E]” & Fel £Th o AL AA ) 47 5§ At
QUL o] AAA e el ARE L ia()

CPython & A}A): This is the address of the object in memory.

T

A =0l RS = F

id AR} 2 FHAF o] ¥l E (auditing event) builtins.idE WA Al 7 U T}

input ()
input (prompt, /)

prompt 717k 9.0 1, ol AW BAE oA il B2 Fe Huith 17 b FoE Aol A
FES AT, BAGR ABNA (& B9 F 9E BAE AAGH SUF UL EOFE o H

EOFError%%‘Qle}L]Ek QL

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

"Monty Python's Flying Circus"

rok

readline 2] REH YT, input () & TAE AHESte] Aud & AR FA 28D 75S

As gy

AH L 2 7] Aol prompt AAZE ZHAF o) ¥l E (auditing event) builtins. input < WA Al 7 U T}

Raises an auditing event builtins.input/result with the result after successfully reading input.

class int (number=0, /)
class int (string, /, base=10)

Return an integer object constructed from a number or a string, or return 0 if no arguments are given.

Examples:

-

>>> int (123.45)

123

>>> int ('123")

123

>>> int (' —-12 _345\n")
-12345

>>> int ('"FACE', 16)
64206

>>> int ('Oxface', 0)
64206

(TH5 sl el Aol A<)
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(o] A | o] A oA A A %)
>>> int ('01110011", base=2)

115
If the argument defines __int_ (), int (x) returns x.__int__ (). If the argument defines __index__ (),
itreturns x.__index__ (). For floating-point numbers, this truncates towards zero.

If the argument is not a number or if base is given, then it 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.

A base-n integer string contains digits, each representing a value from O to n-1. The values 0-9 can be repre-
sented by any Unicode decimal digit. The values 10-35 can be represented by a to z (or A to z). The default
base is 10. The allowed bases are 0 and 2-36. Base-2, -8, and -16 strings can be optionally prefixed with
0b/0B, 00/00, or 0x/0X, as with integer literals in code. For base 0, the string is interpreted in a similar way
to an integer literal in code, in that the actual base is 2, 8, 10, or 16 as determined by the prefix. Base 0 also
disallows leading zeros: int ('010', 0) isnotlegal, while int ('010') and int ('010', 8) are.

A4 L =2 F — int, float, complex o 2= o] 55U )
A

B A 34004 W A: base 7} int & AAE AT ol base A 7} base.__index WA EE 7}X H,
D A+Z2EALE A7 Y 2 YA EE TETYTh A HANA = base.__index_ HA9

base.__int__ 7} AFRE 5 U T

WA 3600 M7 ME DE Y AW A8 WEE 1RHT 5 YU
WA 3.7 A ¥ 7 The first parameter is now positional-only.

B A 3.89] 4] HA: Fallsback to__index__ () if __int__ () is not defined.

WA 3.119) 4 W7 : int string inputs and string representations can be limited to help avoid denial of
service attacks. A ValueError is raised when the limit is exceeded while converting a string to an int or
when converting an int into a string would exceed the limit. See the integer string conversion length limitation
documentation.

WA 3149 A4 M7 int () no longer delegates to the __trunc__ () method.

isinstance (object, classinfo, /)

Return True if the object argument is an instance of the classinfo argument, or of a (direct, indirect, or virtual)
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. TypeError may not be raised for an invalid type if an earlier check succeeds.

WA 3.109 A ¥ 7 classinfo can be a Union Type.

issubclass (class, classinfo, /)

Return True if class is a subclass (direct, indirect, or virfual) of classinfo. A class is considered a subclass of
itself. classinfo may be a tuple of class objects (or recursively, other such tuples) or a Union Type, in which
case return True if class is a subclass of any entry in classinfo. In any other case, a TypeError exception is
raised.

WA 3.109)| 4] ¥ 7 classinfo can be a Union Type.

iter (iterable, /)

iter (callable, sentinel, /)

Return an iferator object. The first argument is interpreted very differently depending on the presence of
the second argument. Without a second argument, the single argument must be a collection object which
supports the iterable protocol (the __iter_ () method), or it must support the sequence protocol (the
__getitem__ () method 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 the first argument must be a callable
object. The iterator created in this case will call callable with no arguments for each call to its __next__ ()

20
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method; if the value returned is equal to sentinel, StopIteration will be raised, otherwise the value will be
returned.

olH olE & = HAlQ.

F A B icer () o B {FETSEL EF YU E V=L AYUh & 0, ol g
glo]Elul| o] & Ao A o] BriA] 1A E BE 97t}

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

len (object, /)
AAe) Dol (F2 ) BAF U AL ADX (FAY, o EY, §F, 2AE E& range
Z2)EsZ2Edd ("@MaYe, A e 2l g3 22) 4 = dsdth

=
lenL range (2 ** 100) 2} 7220] sys.maxsizeB T 71 Aol A overflowErrors WA A YT}

class list (iterable=(), /)
ol 7| B}, 2| ~E QF AJA 2 & — list, uple, range ol =A% B AXH, 1ist = AAZE 7P

AR DS o
locals ()

Return a mapping object representing the current local symbol table, with variable names as the keys, and their
currently bound references as the values.

At module scope, as well as when using exec () or eval () with a single namespace, this function returns the
same namespace as globals ().

At class scope, it returns the namespace that will be passed to the metaclass constructor.

When using exec () oreval () with separate local and global arguments, it returns the local namespace passed
in to the function call.

In all of the above cases, each call to 1ocals () in a given frame of execution will return the same mapping
object. Changes made through the mapping object returned from locals () will be visible as assigned, reas-
signed, or deleted local variables, and assigning, reassigning, or deleting local variables will immediately affect
the contents of the returned mapping object.

In an optimized scope (including functions, generators, and coroutines), each call to 1ocals () instead returns
a fresh dictionary containing the current bindings of the function’ s local variables and any nonlocal cell refer-
ences. In this case, name binding changes made via the returned dict are not written back to the corresponding
local variables or nonlocal cell references, and assigning, reassigning, or deleting local variables and nonlocal
cell references does not affect the contents of previously returned dictionaries.

Calling 1ocals () as part of a comprehension in a function, generator, or coroutine is equivalent to calling
it in the containing scope, except that the comprehension’ s initialised iteration variables will be included. In
other scopes, it behaves as if the comprehension were running as a nested function.

Calling 1ocals () as part of a generator expression is equivalent to calling it in a nested generator function.

W A 3.129] 4] X 7 The behaviour of 1ocals () ina comprehension has been updated as described in PEP
709.

WA 3.130] A ¥ 7: As part of PEP 667, the semantics of mutating the mapping objects returned from
this function are now defined. The behavior in optimized scopes is now as described above. Aside from being
defined, the behaviour in other scopes remains unchanged from previous versions.

map (function, iterable, /, *iterables, strict=False)

Return an iterator that applies function to every item of iterable, yielding the results. If additional iterables
arguments are passed, function must take that many arguments and is applied to the items from all iterables
in parallel. With multiple iterables, the iterator stops when the shortest iterable is exhausted. If strict is True
and one of the iterables is exhausted before the others, a ValueError is raised. For cases where the function
inputs are already arranged into argument tuples, see itertools.starmap ().
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WA 3.149)| 4] ¥ 7 : Added the strict parameter.

max (iterable, *, key=None)

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

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

iterable o 4 714 2 o]} 5 7] o 49 A4 5 A1 2 AL SAF UL

awﬂ%ﬂﬂﬂﬂw%ﬂa:a%ﬂaa%1ﬂk@thmmﬂHﬂL FEL %
qqe%mﬂ%ﬂ%ﬂﬂﬂﬂw%ﬂ L 9A AR F AR 2 AL B F

495 A=A AR F A 3 U1k key A 1o cone ) o AHEEIE A Y B A

<A 5 AR FUTE default OJXP% A& iterable o] B] | = A = E AAE AR YT

iterable ©] B] o] )31 default 7} A& = A %O A valueError 7} AT}

o FHo] HAgold, T+ A Ut FE5E 85Ut o] A2 sorted(iterable,

key=keyfunc, reverse=True) E}heapq.nlargest(l, iterable, key=keyfunc) ?E]'l—?_- D]-
8 A T T AR § AT,

WA 3.4 4 ¥ Added the default keyword-only parameter.

WA 3.89 4 W7 key= None ¥ 5 A5 th

class memoryview (object)

ARE QAR vhEol “v e {§” AAE EHFUTh AAT FE = w2 & HAL.

min (iterable, *, key=None)

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

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

iterable o A 7 22 FF ol I 7l o] e AR F M A2 Ae EHFUS

shupel 140 QAL ATH W, TAL o] £ 2 o of of Gtk iterableol A 1A HE 25 L
FUh 5 7] o) 912 AR ATAD, A4 AA 5 A AL AL EAF UL

A 719 =08 AR A AU T key QA 1ot core () o AHEEE AHT B AR
SA 858 AT default QA ASE iterableo] W] A9 FeIE A7 S A4 g o
iterable ©] H] o] U 11 default VA FE A oA valueError 7F AU T}

oe] FEo] Hgold, T4+ A Ut FEE 25Ut o] A2 sorted(iterable,
key=keyfunc) [0] @} heapg.nsmallest (1, iterable, key=keyfunc) Z2 T2 AH AN H

zevsdBAL RATID.
A 3.4 A 7 Added the default keyword-only parameter.
WA 3804 W7 key= None & 5 Y5 YT

it

&

next (iterator, /)

next (iterator, default, /)

Retrieve the next item from the iterator by calling its __next__ () method. If default is given, it is returned
if the iterator is exhausted, otherwise StopIteration is raised.

class object

This is the ultimate base class of all other classes. It has methods that are common to all instances of Python
classes. When the constructor is called, it returns a new featureless object. The constructor does not accept
any arguments.

0 #x

object instances do nothave __dict__ attributes, so you can’ t assign arbitrary attributes to an instance
of object.

22
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oct (integer, /)

Convert an integer number to an octal string prefixed with “0o”. The result is a valid Python expression. If
integer 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"

If you want to convert an integer number to an octal string either with the prefix “0o” or not, you can use either
of the following ways.

-

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

('0o12', '12")

>>> format(lo, '#0'), format (10, 'o'")
('0o012', '12")

>>> f'{10:40}', £'{10:0}"

('0o12', '12")

AR W &2 rormat ()2 BA L.

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

fle e A5 AP 51 A7) & FAFU HAL I 5 YO, osprror 7 BAFUT ©] F4E
GBS ol e ] e o Al i files & FEIAIA

file is a path-like object giving the pathname (absolute or relative to the current working directory) of the file
to be opened or an integer file descriptor of the file to be wrapped. (If a file descriptor is given, it is closed
when the returned I/O object is closed unless closefd is set to 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: Iocale.getencoding () is called to get the current locale encoding.
(For reading and writing raw bytes use binary mode and leave encoding unspecified.) The available modes are:

ZAF 20|

- @7gos quntolegd

r

o 27]8 0% QU 5 WA AE UL

W SAAY T Mg e AUt oln & Al AR
'a' open for writing, appending to the end of file if it exists

‘b wpoldE mE

v HAERE (F1EQ

e AN R 2T S0 gUTh

The default mode is 'r' (open for reading text, a synonym of 'rt'). Modes 'w+' and 'w+b' open and
truncate the file. Modes 'r+' and 'r+b' open the file with no truncation.

A2 oA AFHol, shol e kol 1] 2] % 8 AE VO FE YT vkl v e] 2= (node A%
of o EZFFUNE A2 FAE J§2 U5Y §lo] byree ANE BAZUL. GAE R E
(712 3k, B=x= mode A e 7h 294 HH)Oﬂ/H , 9t o] Ygo] str2 Wh3tE =g, upo] E g o]
%ﬁ%v/lfz—qﬁﬂ ol F o]} F0] A encoding & /\]-i’h—ﬂ/ﬂ wA gz Uch

ol W2 39 &G A A BAE vhed o] o E3hA] ehguth BE A 2= vhol i ApA
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buffering is an optional integer used to set the buffering policy. Pass O to switch buffering off (only allowed in
binary mode), 1 to select line buffering (only usable when writing 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/O, 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 10OWrapper.
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 max (min (blocksize, 8 MiB),
DEFAULT_BUFFER_SIZE) when the device block size is available. On most systems, the buffer will
typically be 128 kilobytes long.

o “h3}F” H2E 31 (isatty () 7bTrue & S8 FE 319)2 E WAL S AU o
HAE «L}"‘ = Hpoj 2] shdof thaf Aol A e A2 S ARyt

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.getencoding () returns), but any
text encoding supported by Python can be used. See the codecs module for the list of supported encodings.

errors = AQIQPY L I A HE A= WHE AAF=AHE EAREI YL u].o]L-]a] LS
oAM= AT = AU Th TSt 5 ol A 717 Al B Utk (o & A 2] 7] ol yEg Y.
BFA| G}, codecs. register_error ()2 559 ol A 7] o] F A AT = AFUTEH EF ©]

T U=ddsdth

N

e 'strict' =AFY &7} Y& AL valueError o2 S HAAA AU TE 7| EZENone & L
B YUk
s+ 'ignore' & o2l & FAIF YT J1FE Y o E FASHA tlo|H 7t A E 5 A5l 95

Als.
+ 'replace’ £ R A tloTE 7} S Aol A ThA (21 9 22)E AU

e 'surrogateescape' will represent any incorrect bytes as low surrogate code units ranging from
U+DC80 to U+DCFF. These surrogate code units will then be turned back into the same bytes when
the surrogateescape error handler is used when writing data. This is useful for processing files in an
unknown encoding.

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

e 'backslashreplace' + ZXH Ho|HE Fo|x9 o SejA] o]aA o]z A|FAZE AT
Y,

« ‘namereplace’ (A 3o Z W e A AP UTHE A A5 A g BAB \N(. ..} oA o]
Z A FAZ A G

newline determines how to parse newline characters from the stream. It can be None, '', '\n"', '"\r"', and

"\r\n"'. It works as follows:
. /\anﬂ/q%}aﬂg Q1S uj, newlineO]NoneO] SUHAE = I 27 8A5E YL 9"
o Y EL \nt, r EE nnt 2 B S glon, 320 A EF] Ao BF o

2 Wggch 2] olu, fuud 2 WY REA RS A, E B2 B A g
A2 52| A UL e S5 oW, AT 2o Zol2 BAd 2l Zii, =
e sk A ghe A2 SE Aol A Sl E U

« 2E T £8E & U, newline ©] None °|'d, BE '\n' Ex}= A|2H 7|2 & B2} os.
linesepi HIE U th newline 0] ' == '\n' 0]@, H 5}o] o] Fo] %] A %%HE} newline ©|
o2 § 3873 7fo] ¥, Mo]LJ_Lv\nv_‘?_;(]. A B2 2 HEF U}

If closefd is False and a file descriptor rather than a filename was given, the underlying file descriptor will be
kept open when the file is closed. If a filename is given closefd must be True (the default); otherwise, an error
will be raised.

=k Openeri dgste] ALE 22U S A8
23 Ei = opener £ (file, ﬂags) 2 SEINA A5
S T} (opener 9] os. open & A G 3= 212 None &

Az WS LS 44 Bobs G,
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thg o= Fol 7 U el g ol A AL D7) A3 o5, open () B dir_fd NS E LS
Uk
r>>> import os ]

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

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

open () E5oll 93 Wk3HE 51 AA o] P2 REO JEFUTh open() O] IAE BE ('y

'wt', 'rt', 5) 2 J—]— o Oq E“ /\]"g-ﬂ H, i0. TextIOBase-/] /H H EEH/\g %E:]Eb][l]—(;,_’-;q]%‘

O = jo. TextIOWrapper) N Y A vlolvg] REE 3YdS o= d AR H = 49 sy =

FALE 1o, purrereaionase o A FALYL, FAD FALE AFYUILE: 87 vhel i
REAE, io. BufferedReader & S 8 FUth 27] vtojy 2l g} Bl 2 0] 7] viel v 2] B Eof A&,

io.Bufferediiriter & S8 31, Y 7]/2 7] RE A&, io.BufferedRandom & &&= YT} H

HYE& nH, G AEF, io.RawlOBase & A H F& X, io0.Filero, 2 3 F 1t

See also the file handling modules, such as rileinput, io (where open () is declared), os, os.path,
tempfile,and shutil.

Raises an auditing event open with arguments path, mode, flags.
mode 9} flags AHE Aol BEOIN £ A 22591 & dFU
WA 3304 W7
» opener W 7| W71 2 7HE QA5 U ok
e BEZFEAH ALY
o 10Error & Yo AGF YL o)Al = osError & HA YU T
e SRR FL WS RE(x) R o] 3L o] ojw] EASI, oA rilebxistsError 3 YL
AUt
WA 34004 HH
- ThLL oA 44 Bobs T

WA 3504 W7

r

« AeE TFo] JIEHE H 3L A1 A2 7] 7F 9] S A7 A o™, o] k= o] A
InterruptedError Otﬂﬂ% (3:-_ ]L EHA] /‘]/\E" %% ZH/\]EB.H’]T% (o] —“f PEP 475
HAL).

e 'namereplace' & A& 7|7} £71H 5 YT}

WA 3.6004 WA

. os.PathLike%‘?‘?ﬂ W"‘E ﬂﬂ]“% %O}%O]E% ]% 127]'-1:‘4 L]D]—

e A5 RoA, 2L WHE IW io.rilero 7} Obd io.RawlOBase & A B FE A7 uiEE £
stk

B A 3.119 4] ¥ 7: The 'U' mode has been removed.

oxd (character, /)

Return the ordinal value of a character.

If the argument is a one-character string, return the Unicode code point of that character. For example,
ord('a'") returns the integer 97 and ord ('€"') (Euro sign) returns 8364. This is the inverse of chr ().

If the argument is a bytes or bytearray object of length 1, return its single byte value. For example,
ord (b'a") returns the integer 97.
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pow (base, exp, mod=None)

base & exp AF A F-& S FUTH mod 7} = 7B3-F, base Y exp AFAFE REE mod & EHF
Ut} (pow (base, exp) % mod T} T w2 A AR UThH. F 79 A2 B A 9 pow (base, exp)
= AFAE AAE AHE 3k A 55Ut baser*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 float and a non-integral exponent, a complex result is delivered. For example, pow (-9, 0.5) returns a
value close to 35. Whereas, for a negative base of type int or £1oat with an integral exponent, a float result
is delivered. For example, pow (-9, 2.0) returns 81.0.

int 3 A2} base R exp ] 7 o—,— m0d7]- O™, mod= A5 G olo]of 3l mod= 009] 0]-\4010}
st} mod 7} 3,1_’11 exp7} 244, base= mod 2} A 2 4 (relatively prime) o oF gt} o] FH -2,
pow (inv_base, —-exp, mod) 7]— w3ty W, o 7] A inv_base= base 5 2 mod2] 4 Tl

q‘%‘% 38 & E974 *‘la ] Lﬁ}%oq}o]:]qq

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

>>> 23 * 38 % 97 ==
True

WA 380A W7 ine 3] AR A9, pou] 3 A HAL oA F WA AR S5 A
3g3lol, 25 58 AN 5 A ok

H A 38014 WA 7|9 = AAE 8T o] el 92 AARE A LH s YT

o

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

Print objects to the text stream file, separated by sep and followed by end. sep, end, file, and flush, if present,
must be given as keyword arguments.

2= 7| E AR = str() ©] }% o] Bl 7 W3H T AE o

o 2
EHAN ELJUTt sep Trend = BF F x].oﬂo]o]o]:fg,qq_ None & 2% 9
L =AUt} objects 7} 0] A A OW print () = end B Z Ut}

file QA= write (string) WA EE 74 A A o of b th 44314 ¢4 A 1)rNone o9, sys.stdout
o] ALEHU T A A AAF= E"iE AL 2 W EE 7] w7, prlnt () € ¥polie] 2= 3t
AR} A AHGE = U ol & Sl A= Al file.write(...) T AREFYTH

Output buffering is usually determined by file. However, if flush is true, the stream is forcibly flushed.

H A 33014 A A flush 719 = AA7} 374 5 U Tk

] o], sep 2 FE= 3L end

A=dl, 713 g2 AR

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

z29E o2 HES Bl EYTh

feet & O1EEHE g& A= FF AUtk frr 2 A EYRE g& A s FHAUTh fdel &
EZRE = E9
Z o o

def getx(self):
return self._x

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

(TH5 sl el Aol Al<)
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(o] A | o] A oA A A %)
def delx(self):
del self._ x

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

If ¢ is an instance of C, c.x will invoke the getter, c.x = value will invoke the setter, and del c.x the
deleter.

T B, doc & 22 HE o] EF{HE] EAEEO]%‘%D}-J%‘-N BOH, feet o] FAREF(
73‘—?)0] %)\}%‘4‘3}- o] B A ¥ property () & Hl 3 E o] E 2 ARE-SF] ¢ 7] 7&%2 Ji

e ;2

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.”

@Qgetter
@setter

@deleter

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):

H”HIIm the !XY property‘ mrrmn
return self._x

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

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

o] A=+ A A A&} AEe] FEHUTE A TSl el 22 E (o] B %)<}
2 olg= A3l oF i Th
W3tE =29 E AH = AR} AR} | DEE fget, fset D fdel O] EBHEE 7R YT

WA 35004 M A: o] A L HAE NA ] SAEF ] 27| 75T
__name___
Attribute holding the name of the property. The name of the property can be changed at runtime.

Added in version 3.13.

27




The Python Library Reference, Z!2|A 3.14.0rc3

class range (stop, /)

class range (start, stop, step=1, /)

S} 7| Bt range & AAZE HY 2 Al A2 S — list, tuple, range o) A 2 B A]d A~
Foh

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.

This class has a custom representation that can be evaluated:

class Person:
def _ init__ (self, name, age):
self.name = name
self.age = age
def _ repr (self):
return f"Person('{self.name}', self.age})"

L

reversed (object, /)

Return a reverse iterator. The argument must be an object which hasa __reversed__ () method or supports

the sequence protocol (the _ len_ () method and the _ getitem__ () method with integer arguments
starting at 0).

round (number, ndigits=None)

number & 257 T2l ndigits A W E 2 W23 3 k2 S8 S Ut} ndigits 71 A 2= A U None ©]
Aol A e BE BelE U,

For the built-in types supporting round (), values are rounded to the closest multiple of 10 to the power
minus ndigits; if two multiples are equally close, rounding is done toward the even choice (so, for example,
both round (0.5) and round (-0.5) are 0, and round (1.5) is 2). Any integer value is valid for ndigits
(positive, zero, or negative). The return value is an integer if ndigits is omitted or None. Otherwise, the return
value has the same type as number.

AulA Q] ulol W AA| number & A$, round = number._ round__ o Y ]t

0 Iz

floatel] o &t round () & 522 4 thE 5= lF YT €& £, round (2.675, 2) £2.68
4000 2. 67 2 AF T ol AL M7} ol Utk B89l 48 257 oar A58 T A
2 S ot AN ERE = AUt AA S A B = tut-fp-issues S HA| Q.

class set (iterable=(), /)

A set AAE S F Utk AHHOZ jterable | A 7FA& 245 ZE5 U T set 2 Y& S 29
Yt} o] 2o thal A= ser W F S & — ser, frozenset = B A L.

2 Aol B WH rrozenset, 1ist, tuple B dict Z# 2 collections RES H

=
ko

setattr (object, name, value, /)

This is the counterpart of getattr (). The arguments are an object, a string, and an arbitrary value. The string
may name an existing attribute or a new attribute. The function assigns the value to the attribute, provided the

object allows it. For example, setattr (x, 'foobar', 123) isequivalentto x.foobar = 123.

name need not be a Python identifier as defined in identifiers unless the object chooses to enforce that, for
example inacustom ___getattribute () orvia__slots_ . An attribute whose name is not an identifier

will not be accessible using the dot notation, but is accessible through getattr () etc..

I St
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0 Iz

Since private name mangling happens at compilation time, one must manually mangle a private attribute’
s (attributes with two leading underscores) name in order to set it with setattr ().

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

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 functionality; however, they are used by NumPy and other
third-party packages.

start
stop
step

Slice objects are also generated when extended indexing syntax is used. For example: a[start:stop:step]
ora[start:stop, i]. See itertools.islice () for an alternate version that returns an iferator.

WA 3.129] A ¥ 7 : Slice objects are now hashable (provided start, stop, and step are hashable).
sorted (iterable, /, *, key=None, reverse=False)

iterable o] FEEZ N APH Bl 2EE EHEF YT

791 ARz e A Qo of b % o) e A AR} Y,

key = shto] AALE Rb= 45 AR Sk, iterable®] 7+ R 25 2 FH vl 7] & FE5H= U

AHEHUTH (& E°1, key = str.lower). 7] 23kZ None YU TH (B4 E AH t

reverse v =2 YU T True 2 AAE W, Z vt F Q8 AHH J2E a450] AEH YT

A A ~ELL O] emp TS key 42 A3 W runctools.cmp to_key () S AHE3HA £

W sorted() T A A (stable) Y o] HAFHUTH HE-& ”DH’_ HAE = 84

AE WARA oW AR AU — ol & o2 W AL 0 FETUT (12
AL Fol Fol S 4L,

The sort algorithm uses only < comparisons between items. While definingan __ 1t () method will suffice
for sorting, PEP 8 recommends that all six rich comparisons be implemented. This will help avoid bugs when
using the same data with other ordering tools such as max () that rely on a different underlying method. Im-
plementing all six comparisons also helps avoid confusion for mixed type comparisons which can call reflected

the _ gt__ () method.
AE oA} -3 H H z}5A] = sortinghowto S H A 2.,
@staticmethod

MAEE R v AEg

AA M ANEE BAAA A WA A4S A FEUD. AR WAES Adsed, o] LT E
A3 2

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

@staticmethod AL g g F e o] YUt - A g &2 functionS B A 2

A static method can be called either on the class (such as C. £ ()) or on an instance (such as C () . £ ()).
Moreover, the static method descriptor is also callable, so it can be used in the class definition (such as f () ).
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Static methods in Python are similar to those found in Java or C++. Also, see classmethod () for a variant
that is useful for creating alternate class constructors.

=gz e uR A &, staticmethod & AF T4 R &5t 1 AR oW IS T 4w
91%14"/} o] AL FEl A vt ol A 4o ti gt F 27 8t AAEA WA ER 2HE WS =
AL ytauA g o B3t o] ¢ th3 #EFE AFSsHA 8
def regular_ function():
class C:

method = staticmethod (regular_function)
AA w A Eof tf sk o] AA S A B =, types= FRBHA 8.
B A 3.109) A ¥l 7: 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 (¥, encoding="utf-8’, errors=strict’)
class str (object)
class str (object, encoding, errors=’strict’)
class str (object, *, errors)
object ] str AL EHFUTE AA G HEL2 str() S HAS.

str2 U3 BAHG o)~ QUi B4 ol @ QuEA 9l FEE E s A

)

28 _arE HA L.

sum (iterable, /, start=0)
start L iterable 2] 3}
Hom A Al gk
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 itertools.chain ().
WA 38004 WA start VA7) M-S A E A=A 5 AU Th

WA 3.129 4 M 7 : Summation of floats switched to an algorithm that gives higher accuracy and better
commutativity on most builds.

A oezxo g 3ly FASE S EUTh iterable o 2L Al

B[
r]o m{ﬂ

o
ope
2, B
o 2
et
>
3%
of>
i
ko

WA 3,149 A ¥ 7 : Added specialization for summation of complexes, using same algorithm as for sum-
mation of floats.

class super

class super (fype, object_or_type=None, /)
HAE T &S npe ol HR2U FA Se 2o H Aote 2] AAE S2F U ol S 20A
AR H S A WMAEE AT o -8 uth
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 () searchesC -> A -> object.

The _ mro__ attribute of the class corresponding to 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.

5 WA X7} A ek W, w43 ARl A A ) 99H4 U T (unbound). WA 1347} 2
AW, isinstance (obj, type) £ Frolojok Futh. l?‘ HA QAA}7F P o] W, issubclass (type2,
type) © Folojok gt} (0] 212 Fef & viA =0 F& .

When called directly within an ordinary method of a class, both arguments may be omitted (“zero-argument
super () 7). In this case, type will be the enclosing class, and obj will be the first argument of the immediately
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enclosing function (typically self). (This means that zero-argument super () will not work as expected
within nested functions, including generator expressions, which implicitly create nested functions.)

super o] £ 5 71X AubA QA ALg A 7} U Th B A Zee A S TR0l AL, super 8 A1E
—g].oq uﬂ}\]zq o7 o]E S X]Z-]é‘]_x] oJ—;r_ =3 igﬂ/\‘?— szsl/\ o] ong :n:%];_] _'<_>|_7q 3&;/1—51_7]

ﬁﬂ“é#%?ﬂﬂ*ﬂ&ﬁOWEJEJﬂmﬂﬂﬂHﬂwve&tﬁ#ﬂ%%4§HW

The second use case is to support cooperative multiple inheritance in a dynamic execution environment. This
use case is unique to Python and is not found in statically compiled languages or languages that only support
single inheritance. This makes it possible to implement “diamond diagrams” where multiple base classes
implement the same method. Good design dictates that such implementations have the same calling signature
in every case (because the order of calls is determined at runtime, because that order adapts to changes in the
class hierarchy, and because that order can include sibling classes that are unknown prior to runtime).

T A9 B, AuAdl 43 2 s $EL oA Agutk

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

WA E 28] o), super (& O EURE 2F )% AFFUTh A7 b5 ARG AbelE R R
FA FH ol de HaaHEE TS A9

Note that super () is implemented as part of the binding process for explicit dotted attribute lookups such as
super () ._ _getitem _ (name). It does so by implementing its own _ getattribute__ () method 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].

e, A7 G BAL ALY, super () HAS Ul AT AFEIE S AT A erhe
Aol FoI A . T A9 QA AL ARE AGHA ARHT A AR A2 E BT A
%%BQEE%P”§4WﬂH“QEﬂ”ﬂ]ﬂ%%ﬁﬂﬂ437%&3gﬂég%ﬂiﬂﬂﬁ
23 A WA=l BA AsE ol A AL B AR R E A9 o E T,
super ()5 AHE&St] FH A FH2E A S ol tie A8 A Q1 Al F-E super() AHE FU &
BHEAS

WA 3.1490 A ¥ 7 : super objects are now pickleable and copyable.

class tuple (iterable=(), /)
o]l 7| E T} tuple 2 AA R 5

Bk

class type (object, /)

K

I Al A S — list, tuple, range ol FASH AAH EH A FAA

class type (name, bases, dict, /, **kwargs)

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___

AR L AALSHE= Ul isinstance () W& &7 AAEH =), A B FHAE 18517 | &

Ak

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

>>> class X:
a =1

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

See also:
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¢ Documentation on attributes and methods on classes.
. & A7

Al A=} & 2o AlgH 7]

N QA= Ze s A9 (metaclass S A 2] 9 7| =} g2 Aoz
A At v e S A (LHbE o
[}

,_EEAginitfsubclassgf())Q]ZﬂE%%}LJE%
class-customization & X A 2.

A 3.69 4] ¥ 7: Subclasses of type which don’ t override type.__new__ may no longer use the one-
argument form to get the type of an object.

vars ()

vars (object, /)
Return the __dict__ attribute for a module, class, instance, or any other object witha __ dict__ attribute.
Objects such as modules and instances have an updateable __dict__ attribute; however, other objects may

have write restrictions on their __dict__ attributes (for example, classes use a t ypes . MappingProxyType
to prevent direct dictionary updates).

Without an argument, vars () acts like 1ocals ().

AR AGH QAT _aice o ELREI QOB ryperrror o8] 7F AT (o] & S,
A Feh27t_slots_ o=l REE B3,

W A 3.130] 4] ¥ 7 : The result of calling this function without an argument has been updated as described
for the locals () builtin.

zip (*iterables, strict=False)

Iterate over several iterables in parallel, producing tuples with an item from each one.

Example:

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

(1, 'sugar')
(2, 'spice')

(3, 'everything nice')
. J

More formally: zip () returns an iterator of tuples, where the i-th tuple contains the i-th element from each
of the argument iterables.

Another way to think of zip () is that it turns rows into columns, and columns into rows. This is similar to
transposing a matrix.
zip () is lazy: The elements won’ t be processed until the iterable is iterated on, e.g. by a for loop or by
wrapping ina 1ist.

One thing to consider is that the iterables passed to zip () could have different lengths; sometimes by de-
sign, and sometimes because of a bug in the code that prepared these iterables. Python offers three different
approaches to dealing with this issue:

o By default, zip () stops when the shortest iterable is exhausted. It will ignore the remaining items in the
longer iterables, cutting off the result to the length of the shortest iterable:

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

e zip () is often used in cases where the iterables are assumed to be of equal length. In such cases, it’ s
recommended to use the st rict=True option. Its output is the same as regular zip ():

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

Unlike the default behavior, it raises a ValueError if one iterable is exhausted before the others:
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>>> 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

Without the st ri ct=True argument, any bug that results in iterables of different lengths will be silenced,
possibly manifesting as a hard-to-find bug in another part of the program.

« Shorter iterables can be padded with a constant value to make all the iterables have the same length. This
isdone by itertools.zip_longest ().
Edge cases: With a single iterable argument, zip () returns an iterator of 1-tuples. With no arguments, it
returns an empty iterator.
Tips and tricks:

o The left-to-right evaluation order of the iterables is guaranteed. This makes possible an idiom for clus-
tering a data series into n-length groups using zip (* [iter (s) ] *n, strict=True). Thisrepeats the
same iterator n times so that each output tuple has the result of n calls to the iterator. This has the effect

of dividing the input into n-length chunks.
o zip()Z * AR} 7 2 2| AEE unzip & 5+ JFUTH

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

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

>>> list(zip(x, Vy))

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

>>> x2, y2 = zip(*zip(x, V))
>>> x == list(x2) and y == list (y2)
True

H A 3.100] A M 7 : Added the strict argument.

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

3

1AL importlib. import_module () J/}DLB] o ]'79,?_ gfo]l A Eilaﬁ‘ﬂ Oﬂ/"]‘lf ‘g-g-_]'xl o

7/'—]\\__
e 3% #5gyrh

O

o] &4+ import woll o3| 3 %%‘/]"/}- import &9 &Ju|E WA 3] AT 5+ A5Uch
(builtins BEZ YEXESI builti __ import__ ] "41?35“43})- = R S = I S
ﬂ°ﬂﬂﬂﬂ¢dﬂﬂ3%é%%ﬁ%ﬁ'4“ﬂ%i§%@mﬂmeﬁvkdé4ﬁﬂt
201 a2 18 FLE A0l A58 Aolokn Ao R A% 2251 91
_E_?:]qr/]_ __import__ () ,,] 7@, ]—%— CE“}\] .JJ _]-_1_ importlib.import_module () & ]"g‘_dal Z—]\ =
Ao,

The function imports the module name, potentially using the given globals and locals to determine how to
interpret the name in a package context. The fromlist gives the names of objects or submodules that should be
imported from the module given by name. The standard implementation does not use its locals argument at
all and uses its globals only to determine the package context of the import statement.

level & A == A4t AZEE AT AE ARZFYTH 0 (7232 22 A dZEE s sict
=359 ]@"/]r/} Ok/\ %J\'ZEVEI S import_ () EXEd=EREUIH A AP oz A%
39 DA el S ol A4 g e AT IS 8 £ PEP 3283 B4 2).



https://peps.python.org/pep-0302/
https://peps.python.org/pep-0328/

The Python Library Reference, Z!2|A 3.14.0rc3

AREA O = name °f o5l YA 25 o] oy}, H A

name tﬂ—-,—7]— package.module &A1Y uf, Lul=
AUtk 23y v o] QYA L fromlist AX}L7} 5 0] X HH name

1714 (3 @A) B7HA2) o 12)7}%-%
o o5 BT B o] MEH LT

& 50, % inport spam 2 U ZEE H2 Hlo|E Z=8 AT th

[spam = _ _import__ ('spam', globals (), locals(), [], 0) }

£ import spam.ham < o]H T & F oo A Yt}

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

A7V NN _impore_ () 7t A9 RES BeFE Ao FEA L. oA import Eof o3
o]Zo) AAE L A o] 7] WY}

H]"Iloﬂ X]' from spam.ham import eggs, sausage as saus O]E;l 73er 14\:]-

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

saus = _temp.sausage

o] 7] A spam.ham 2 E©°] __import__ () oA WigtE Ut} o] AN EZRE], YT ET o] 2 EL2 J}A
e AG ol EEE hYP U

g ojlFor B FEE 57 A FAHo= 72 Yol A), importiib.

import_module () & /\]'—g’- ‘]'/‘ﬂ_g_.
WA 3304 HA: 55 level & T A 95 A 5T (P12 E 002 HA Y.
3|

O
HA39NM HA: Y & 54 -EY-18 A8 5L w, 84
Yrt.

4= PYTHONCASEOK = ©] A A H
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CHAPTER 3

False

bool B AA Zk False o YT 4 QI syntaxError & 4o A YTH
True

bool O Zzk. True ol WY 4 YA syntaxError & oA YTh
None

7)1 & A7 ol A E A 9%%11117?1 , B A E L‘rEM = Hl A ARS El—t— A A|. None & 2 9]

)2 S A QAL syntaxError & 01 O 7tk None2 NoneType o § L3t A AL Th
NotImplemented

Azte] thg Foll thsl +EH A E kS et 7] S8, o] F EF v =

_ 1t (),__add__ (), __rsub__() %)7}53%40]: st 5l g 22 BEHoE SR ) FEF

HAE(E E, _imul (), _iand_ () T)7F WSS 5 QiU Th B2 B oA B b A

= ?}%‘ \/]1—4- NotImplemented+= types. NotImplementedType §

3 (EE= Z8) A =7} Not Implemented 5 HH3HS } AHZ B = o F (T ARl
th= —g—ﬂ_,)OﬂI\{ AAY A4E A=Y, B2 A E7}NotImplenented T W3,
s o E A A YL A Q—Tﬂ-?ﬂ NotTmplemented & WHEH3}H 2 3 2
= ]/\] A 7} 2 A} sho] H =9 Not Tmplemented ko] ¥FEHE Y Th
=

fc

[¢]

[X)
S =24

¥

NotImplementedError 9/]— NotImplemented — H]-qu
=gk ARG ok Ptk o] o 9] o] ulE AL o h

Az A 8

o} o] 5 Aol A A at o)

—%—% NotImplement edError%

ﬂd
=
roh
£

H A 3.99] 4] ¥ 7 : Evaluating Not Implemented in a boolean context was deprecated.
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H A 3.14 9] 4] ¥ 7 : Evaluating Not Implemented in a boolean context now raises a TypeError. It previ-
ously evaluated to True and emitted a Deprecat ionWarning since Python 3.9.

Ellipsis
The same as the ellipsis literal ““. . .”, an object frequently used to indicate that something is omitted. Assign-
ment to E11ipsis is possible, but assignment to . . . raises a SyntaxError. E1lipsis is the sole instance

of the types.E11ipsisType type.

__debug
o] 4 sholHo] -0 MO A= A ehgtrhd Zol Ut assert = 2 B2} Uit

0 Iz
None, False, True L83l __debug <= THAl Y& = s UTH (o] A5 WY, DAL A E
HE 522 NG5, syntaxError & @2 AUH). THA | AE2 “IAA” A2 AF 2 +
<k,
- — = - =
3.1 site 2 =0l Q|5 FI7}E 4=

site RE(-s HHYP FHo F e

Tl A A4E F7HE YT 3y A = e E Aol {833 =2 T ol A A
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 accessed
directly in the interactive interpreter or called as functions, raise SystemExit with the specified exit code.

help

Object that when printed, prints the message “Type help() for interactive help, or help(object) for help about
object.”, and when accessed directly in the interactive interpreter, invokes the built-in help system (see

help()).
copyright
credits

A AY F2 e, 27 A2 T A D BAEE 9l sl A YTk
license

A4 & ] “Type license() to see the full license text” 2} 22 WA A & QA4 3til, TEE off HA| 2ol
Az b AaEE o] 2] A 7] 9F 22 4] (3 ol g i) o= st AA YUt
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cHAPTER 4

r
=
01
ogk

the Aol A e meleo] 38 EEGel Ba) 4P P

B WGP e S D2, W, Fehs, AsEs W o9 P,

QR Aeg Fehat AAQUTh Al WHE Foh A4 EE AW 54 G52 BB
P v A Ao AATA AR S WA 93 None & WHE T

AP ANEL ol AR FolA AAD U 55 A BE ANE F5 W ashi, e g A
T, (repr () B4 EE ORI L s () FEE ASHA) BALR WAL 5 AT F A T
print () BHE AAE L v 5A4 02 AEHYT

BE AAle =elghe AAE 5 e, if Exwhile 2 B ol e & =2 A4 9 Atz
g8 5 AES o)

By default, an object is considered true unless its class defines eithera _bool () method that returns False or a
__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

« RE 23 E2 94:0,0.0,05, Decimal (0),Fraction (0, 1)
o I A2} AAA: ', (), [, {},set (), range (0)
=

e Aol 490 ot ralse &, FHolH¥

Ue YT dAA WE e 2 YAEHA e & 3 7
1oy True £ EHF UL (TR 9] =2 A4t or ftand & 4 3 A= ]’?3]'1/]' EHEFUH)

oS FATH A et LS oE AL =2 A=A UTh

Vo] 54w A Sl thek F7h B shol 4 e 31 €2 4% A (customization) o A 2& 4 9Tk,
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e ZA 1} TE
X Oor y if x is true, then x, else y (1)
x and y x*7F AR o]W %, TE X ¢kowy 2)
not x x7F AR o)W True, 1EX] O Hralse (3)

T E

(1) o]AL treh3] 2 Aol ma X R A7 AR wf vk = #AR) o] 7+-S 23 T)

2) o] AL theks] 2 Ax Aol B & 3 AR o x}7} 2 wjuk = W] ZHe 23 h

(3) not £ ¥l4=e] AAAERTE WL SHEE 2FUTh A, not a == b not (a == b) &

MAE I, a == not b EYH LFIUL

4.3 H|n
sho]dlol 87k ¥ QA4to] YUtk ol REE 2 SAHeAE AU (=) dduTE ¥
SUh. s 42 A28 2 dFUth g Bolx <y <= z £y g A AW TAGE A S
AYBATE x <y and y <= z FFSFUG GAVF AL BFx < yF ARCZ Bal A 2 9

e FokA FF Y.

o Fi= ulw A4S 8 FFUTh

oAt e

< A4 3] &t

<= 2 A 2ok

> AA3] ATt

>= IAY Zoh

- z

= 2R okt

is A7) oFo] e ]

is not FA= AA olo]dlE g

e 54 G2 AR AR e B9 AAE S ek vl a4 FEUTh - A 34
g, A% A Y (o1 2 Fol, Feh 2 AA) L AR 159 FFFUTh <, <=, > W o= A4 9] 7}
Sl ek o & Eol, A7 F 7k Hagol | Typerrror 9] 7H B I

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

|
e !

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_ () (ingeneral, 1t ()
and __eq () are sufficient, if you want the conventional meanings of the comparison operators).

is 2kis not AARAFS] T2 AMGAL A D ¢ IFUTE £ Ao F Aol A48T 9lom o E
LAYAIZ) A S E YT

Two more operations with the same syntactic priority, in and not in, are supported by types that are iterable or
implement the __contains__ () method.

4.4 =X} & — 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. float_info. Complex numbers have a real and imaginary
part, which are each a floating-point number. To extract these parts from a complex number z, use z.real and
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z.imag. (The standard library includes the additional numeric types fractions.Fraction, for rationals, and
decimal.Decimal, for floating-point numbers with user-definable precision.)

Numbers are created by numeric literals or as the result of built-in functions and operators. Unadorned integer literals
(including hex, octal and binary numbers) yield integers. Numeric literals containing a decimal point or an exponent
sign yield floating-point numbers. Appending '§' 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.

AR int (), float (), complex ()8 §4 B ZAE e AT+ A5 U

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.
Arithmetic with complex and real operands is defined by the usual mathematical formula, for example:

x + complex(u, v) = complex(x + u, V)
X * complex(u, v) = complex(x * u, x * V)

A comparison between numbers of different types behaves as though the exact values of those numbers were being
2
compared.

(Bass AT BE 52 PO 0o 28 ANSL 2 AT o} (2 4ke] £ H%9] = operator-summary
= A2 A L)
= a2

il Z1t EE FH =M
Y %ty el &
X -y x ety ] A}
x *y x 2y o &
x /'y x &y ol &
x //y x ey o A-E W & (1)
)
X %y x / vy YA )
-x 29 x
+x x 1=
abs (x) x 9 AU EE 27 abs ()
int (x) AT E HEHx 3) int ()
(6)
float (x) Aeg HEE x 4 float ()
(6)
complex (re, ALB e 4 E imeZ FAHAA EBEALF. ime 72320 (6) complex ()
im) HARE=
c.conjugate () B A9 29
divmod (x, V) /yé]- (x // vy, x % y) 2) divmod ()
pow (X, y) x oy AFAlH ©) pow ()
X oy x oy AFAlE (5)
vE:

(1) Also referred to as integer division. For operands of type int, the result has type int. For operands of type
float, the result has type float. In general, the result is a whole integer, though the result’ s type is not

necessarily int. The result is always rounded towards minus infinity: 1//2 is 0, )/ /218 =1,1//(
-1,and (-1)//( is 0.
() Barols A5 5 QEUTH BB A5 abs () F AGFhe] A5 2 AASYA L.

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

(@) float= T3 5247} obd (NaN) 3} F = £9] 2 Ao § Lheb s B4 “nan” 3} T AL “47 1}
A AR g S Qe inf & Lol E o

1ARAO R, BAE [1, 2] £ 1.0, 2.0] FZHALFAFHIL, FEE /A YUk
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3 28 50], = AA™- pow (0, 0) &0 **x 00]1 9] HEZ

o

d

(5) FpolHe mz g dojEolA
el gk

(6) WolEolAx A FE B L 0o M 9 71A] HE BE F5IF FUAEES (a $4L 713
FOEE) £33}

\_——-E

R
[

See the Unicode Standard for a complete list of code points with the Nd property.

B E numbers.Real § (int & float) & S b33 22 AAEE T3

e gt

math. X+ Integral 2 ZHUth

trunc (x)

round (x[, xEn A2 Bk eted], A 2 Ae 2 v U th n S AetE 71 232
nj) 0d Yt

math. 7}V3 & Integral <=x

floor (x)

math. 7V AL rhtegral >=x

ceil (x)

HE AAe Aol s AT o)W 7 gy th e dAle] AT RS FE W ES 229 R
5= A E Awg Uk

o1 W E Q1Ake] S AL L BF 5 AN I M m itk EgUh 9T A4 £ 0hE 9F AN
(+ %) 3} 22 $AHE9 2 7P

o] B W= AL hEshT, SAws o e LB e FEH o] A&

o 23t ==
x |y x&ySHEHor 4)

x ~y  x&yS v EY 8vlELE or (exclusive or)  (4)

x &y x99y vEHEand 4)

Xx << n XSpHEWZAEOZ ANZE M©)
x>>n XxSpHEWUIZLEEOR AZE 0016)
~x x 2] B E kA

T E:

(2) nHE

rEL
32
(o
IR
>,
[kl
[
rlr
e
(@]
s
N
2
uli
uf
ok
rlr
Y
oW
o Olﬂ
Y o
ot
L
i)

= U Al (floor division) 3F= 213} 553

@) FATHITHETJE AT L2 S dodd, 3529 B4 RO 2 FHoj % 3] 7}
Aol BG U EE AL31Y (1 + max(x.bit_length(), y.blt_lengthm o]’ #g v E
Z) o] g3t A4S = Ao g FEF YL

442 F4 Holl thet 7} HME
int 8 numbers. Integral 4k Wlo] s 2o~ & FATUL B3, B A4 WAES O AlE gk

int.bit_length/()
REoh A 0L A, o) AR A5 E L ol LB E 2 S F Yk
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>>> n = -37

>>> bin (n)

'-0b100101"

>>> n.bit_length ()

6

= t] A&3HA F3AE, x 7F00] of Y™, x.bit length() £ 2%*(k-1) <= abs(x) < 2**k &
BEss A8 o] 5 %*45Edﬂam A A A L YR 2GS A e
ol B oW, k = 1 + int (log(abs (x 7PQ‘4D} x 7001, x.bit_length() £ 0= &
HEUt

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

Added in version 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

Us Z=gtesguth

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

L

Added in version 3.10.

int.to_bytes (length=I, byteorder="big’, *, signed=False)

3452 Vel vhol =9 g e SeE U

>>> (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)

P \xfE\XEE\REF\REF\xEF\xfF\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, and defaults to 1. An OverrlowError is raised if the integer is
not representable with the given number of bytes.

The byteorder argument determines the byte order used to represent the integer, and defaults to "big". If
byteorder is "big", the most significant byte is at the beginning of the byte array. If byteorder is "1ittle",
the most significant byte is at the end of the byte array.

signed AR A5 EASFT] 29] B4 7F ALEE =42 2R TUTh signed 7} False o] 3 29
A7} Fo] AW, overflowError 7F 4ol gt} szgned-/] 712 7FS False YU T

4.4.
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The default values can be used to conveniently turn an integer into a single byte object:

>>> (65) .to_bytes ()
b'A'

However, when using the default arguments, don’ t try to convert a value greater than 255 or you’ 1l get an

OverflowError

U= et 5 duoh

(def to_bytes(n, length=1, byteorder='big', signed=False) :
if byteorder == 'little':
order = range (length)
elif byteorder == 'big':
order = reversed(range (length))
else:
raise ValueError ("byteorder must be either 'little' or 'big'")
return bytes((n >> i*8) & O0xff for i in order)

Added in version 3.2.

WA 3.119 A ¥ 7 : Added default argument values for 1ength and byteorder.

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

Foj volEmjdE ¥ H = A4S EHFUS

r>>> int.from_bytes (b'\x00\x10', byteorder='big") |
16

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

4096

>>> int.from_bytes (b'\x£fc\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

Q12 bytes = ko] £ A 5 A7) o] A} ko] 28 44 5H o] B e o] of of F] Tk

The byteorder argument determines the byte order used to represent the integer, and defaults to "big". If
byteorder is "big", the most significant byte is at the beginning of the byte array. If byteorderis "1ittle",
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.

signed QAV= 55 B AW 2] B sk AHEH =4S ek
ohe =9 55 itk

rdef from _bytes (bytes, byteorder='big', signed=False): |
if byteorder == 'little':
little_ordered = list (bytes)
elif byteorder == 'big':

little_ordered = list (reversed(bytes))
else:
raise ValueError ("byteorder must be either 'little' or 'big'")

n = sum(b << i*8 for i, b in enumerate(little_ordered))
if signed and little_ordered and (little_ordered[-1] & 0x80):
n —= 1 << 8*len(little_ordered)

(TH5 sl el Aol Al<)

42
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(o] sl o] A ol A AI)

return n

Added in version 3.2.
H A 3.119 A ¥ 7 : Added default argument value for byteorder.
int.as_integer_ratio()

Return a pair of integers whose ratio is equal to the original integer and has a positive denominator. The integer
ratio of integers (whole numbers) is always the integer as the numerator and 1 as the denominator.

Added in version 3.8.
int.is_integer ()
Returns True. Exists for duck type compatibility with float.is integer ().

Added in version 3.12.

4.4.3 A0l CHSH =71 HIME

float 3 & numbers.Real A W o] 2~

%%%Ll 22

classmethod float.from_number (x)

Il
hc)
[»
]
-
r (
]I..'O(J
v
k)
H
ol
o
8
rr
v}
lfes
L)
M
rlo
A
N
&
>
[
]

Class method to return a floating-point number constructed from a number x.

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, float . from_number (x) delegates to x.__ float__ (). If _ float_ ()
is not defined then it falls back to __index__ ().

Added in version 3.14.
float.as_integer_ratio ()

Return a pair of integers whose ratio is exactly equal to the original float. The ratio is in lowest terms and has
a positive denominator. Raises OverflowError on infinities and a ValueError on NaNs.

float.is_integer ()

o —

float AAE A7 A3 7H 80| True &, 13 A O W False § E8lFUTH

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

>>> (3.2).is_integer()
False

F7HA WA =716 A4 EA1Y

ZHo] MghS A4tk sho] M 9 float= WH A S & o] X4 &2 A 7 7
wgof floa® 44 EAYL L 22 MBS A e B UL L FE P ol W,
1675 BADE B35 257 549 AH TA AFS S FUTh oA Uw Y L 54
ool §8 + Ak
float.hex ()
5% 2549 1645 £AL EAL BAFUL 43 515 A5 9 39, ol VL P AP

)

0x 9} T = p 9 A5 E E3HF T
classmethod float.fromhex (s)

1674 F21d s 2 25 = floats 8 FE= Fd2 v
Ut

float.hex ()

]m

X
[r
Ao
B
e
1)

rr

¥ e 7HA 4 9l

>

L oAaHA YA TR B, Float. fromhex () = 2 WA E dof F2]5HA 8.
1624 2L 03} e 342 A
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[[sign] ['0x'] integer ['.' fraction] ['p' exponent] ]
/,‘j‘:iﬂz'],?_]SLgn—+L} 7} af,\— M_L_,lntegerﬂ-fractlon—]6z] F2}Y o], exponent = A A 0]
AP BS7HES 4 9= AR5 YU g4 B3 283817 &0 1 integer U fraction 5 o] &= 3FL}ol] &
o] &= 3}te] 16X —r7P 010101:51145} o] -2 C99 & —7#4 6.4.42 Fol| A QA = vk, X}HH 5
o]/\c]-oﬂ A AT = EHIE vt} 3|, rloat.hex () o 38L& C = A} iEoﬂH 16349
527 HHER A 5 e, CY sa W F A AHHLY] Double. toHexstring 7} HE o W&
1634 BA L L rloat. fromhex () 7} HFolE ?:]141:]—

A5 1657k obd A A5 2 20] 3, SAbol F3) A1 29) ARAFL AT AR Holl 2 5HA 2
oE = ,16{ B2 0x3.a7p10 = HE AF4A 2} (3 + 10./16 + 7./16%*2) * 2.0%*10 E=

3740.0 & YEFY YT

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

3740.0 9 W3S A LA o £}

s
iv
o
=
rlr
v
rlu
o)
2
-
Mo
B
e
o
ne.
filo
4
30
oy
<
v

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

4.4.4 Additional Methods on Complex

The complex type implements the numbers. Complex abstract base class. complex also has the following addi-
tional methods.

classmethod complex.from_number (X)

Class method to convert a number to a complex number.

For a general Python object x, complex.from number (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__ ().

Added in version 3.14.

4.45 Xt ol 5

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 float and decimal.Decimal.
Essentially, this function is given by reduction modulo P for a fixed prime pP. The value of P is made available to
Python as the modulus attribute of sys.hash_info.

A, AR S = A4E=32-HE ClongS 7FA 7| Aol AlE=p = 2%*31 - 1 9|11, 64-H] E C longS 7}A
Z1Al A E=p = 2%%61 - 1 YUYt}
the2 7 H ol g AR AR ok
e x =m / nolFo] ofd FE]Fo]in ol p & U A ¢F=t}¥, hash(x) Em * invmod(n, P) %
PE AUty o 7] A invmod(n, P) =nd REZp Id4E SYThH
+x = n /o] go] obd fElfol g ol p B (AL A FOR) 0 & RER L A2 E
A A koL o) AL AR H A 5 U ©] B hash(x) S 4 sys.hash_info.inf &
Hel g,
e x = m / 0ol 29§40l W hash (x) B -hash (—x) E A FUTE Bl A7 -1 oW 2 =
alE U T
o The particular values sys.hash_info.inf and -sys.hash_info.inf are used as hash values for positive
infinity or negative infinity (respectively).
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g}o

o BAF (complex) z & 9, hash(z.real) + sys.hash_info.imag * hash(z.imag) & 7|
sto] Aol SR S A e A s, 25 *sys.hash_info.width & REZZ 3¢
»H range (-2** (sys.hash_info.width - 1), 2**(sys.hash_info.width - 1)) ?§$1ﬂ]§§

e wEYth ohal s, A7k -1 olghE -2 2 wEY

o F2& HEs 5t7] Y, o 7)o el float, complex 8] A S A AsL=, YA S| A9} 555
GAS

1% =

£ A g

imp

def

def

def

ort sys, math

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)).

mn

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

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

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

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

hash_value = (abs(m) % P) * pow(n, P - 2, P) % P
ifm< 0:

hash_value = -hash_value
if hash _value == -1:

hash_value = -2

return hash_value

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())

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
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4.5 Boolean Type - bool

Booleans represent truth values. The boo1 type has exactly two constant instances: True and False.

The built-in function boo1 () converts any value to a boolean, if the value can be interpreted as a truth value (see
section +=2] 7} 7 A} above).

For logical operations, use the boolean operators and, or and not. When applying the bitwise operators &, |, *

to two booleans, they return a bool equivalent to the logical operations “and”, “or”, “xor”. However, the logical
operators and, or and ! = should be preferred over , | and *.

WA 3.12 5 €] 9 X & : The use of the bitwise inversion operator ~ is deprecated and will raise an error in Python
3.16.

bool is a subclass of int (see S=A}F & — int, float, complex). In many numeric contexts, False and True behave
like the integers 0 and 1, respectively. However, relying on this is discouraged; explicitly convert using int () instead.

4.6 O|E|O|E A

spol {2 e o]y of th ek o] B Fl o] d T d S A gyt ©
o|ASZ AR A STt olHE ol A DT
AR AALE FF olHE ol MAEE Ad gt

12 %A WA =S e A 7R Tk
©% 5h o) ALS T Utk obeholl Al Bl 24415

30

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
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 API.

ole & o] Bl AA AA = thx3 22 F 7HA A =& Al of eh=tl, Eo] 87 ol olE 22 EZ
(iterator protocol) E ©]& T}

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_iter 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 StopIteration exception.
This method corresponds to the tp_iternext slot of the type structure for Python objects in the Python/C
API.

o|ME AutH o] AY EH S A|E A, 9 E, 718 o E53HE FEfol o sl o] o] S XD 3}7]
311 ol & ol g olE AAZ AT rh olHHolH T2 EZo TS JolA /E A Fo] F 235}
A= FHUh
At o]HH OB Q] next_ () WA ET7} stopTterationE Q7| W, 1 0] 3 T Zof AT o]
FaE ok gt o] A4S WEXA e FHEL IR Ao g 7HE o)

i-\p

4.6.1 ML 0|E] &

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) supplyingthe _iter () and __next__ () methods. More information about generators can
be found in the documentation for the yield expression.

46 Chapter 4. LHZES



The Python Library Reference, Z!2|A 3.14.0rc3

4.7 ANHEHA & — 1ist, tuple, range

A 74 712 A A o] 5Tk BAE, BE, W9 AAL uho] e dlo)E] o Bl A= 249 of e &
9al 3708 A2 W5 dwe) Aol A AE gL,

471 BE AIEA AHAL
2 O QAL TR AP B A ULl A A AT UG L&A D8] A A2 A o] AUES
2ulE A L3867 A S8l collections. abe. Sequence ABC 7} Al &5 Y th.
o) Tt S ol ek 9 EAE O A AL AUNES AU Tl A, s i 22 H9 AA2T
mi ok A0S, x 5 7t R P B3 g AT BESE A2 9] AR I
in ¥ not in QAL Ml A4 S HEA 7 EFUTE + (o]0 Eol 7)) &+ (W) ALt 3t A
QAT 2L S NEAE 2E T
A P=pnly LE
x in s 59 &5 F U7 x 2} O True, IE X FO W False (1)
x not in s s g8 =37t x 2 Z oW False, 218 A oW true (1)
s +t 52}t 2] o]o] Eo]7] 6)(7)
s *nEEn * s sEIAANNn A Hot= A ZS5UT )7
s[i] s O i WA 5, 00| A Al ZE U 3)(®)
s[i:7] s 9] i ol A j7HA] Y] EBfol & (3)4)
s[i:j:k] sOlio Al j7HA] 28] k 8] £efola 3)(©5)
len(s) s 2] 4o
min (s) s9 713 &L g5
max (s) 59 713 2 35
2o Y NULL M TE AT 53, FED P AEE S5 FRES ARA e v whc)
VA8 GOk W51 RS 0 E ol QT W 3, A D 434 Aol 2ol

lo
ash
ok
RN
:L
N
2
gL
)
ofo
rlo
re
2
=,
5l
rSE |
L
o
o
=]
=
g
z
2
e
e
PN
ok
>
>
to

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 StopIlteration is encountered (or when the index drops below zero).

T E:

(1) in #not in A4S DRI o2 T 23 HALE oA W AR H A0t
(ctr, bytes, bytoarray 22) B2 AH A A2 Aol ALE371% Bk

x&
A
<

>>> llgg" in "eggs "
True

@ n ol gkol o Bk How o o= A2 U9 2L Fe] W ANAAT FUT). A5 FESo)
3435 A ShEol FSI S of Gt 182 ofel W A2 B U o AL FF A sfolu me 2
£ AFAUh ol ZES AWRA S

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

[r1, 1, [11

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

[[31, [31, [3]]

FE& do] dejuk=rtatd, 1111 £ Rl B AEE £k Aol 19l 2lAEQI, 111] * 39 A

FE2 BEF L2 N H2ES B2 AU lists 9] ol FHS £ASIHHE o] shife] BjlAES

4736}711 HUTh AR OE S AESS 2PetE B AEE oJd o= s = JsUth
sgomz
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r>>> lists = [[] for i in range(3)]
>>> lists[0].append(3)

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

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

>>> lists

(031, (51, [711

S FAQ & fag-multidimensional-listoj| A 9-& 4~ 9l o}

4
B) iEEj7tE5A B dgas AL s o] 2ol A YU len(s) + 1ot len(s) + J &

@ i NN ALY s SFo)lAE i <= k < § 2 URI]EAUA L FREZ TAHH APEAE
AYFUth iEEj7blen(s) BT 3 len(s) & AR FUTH i 7} B 25 At None ©] 2t H 0 &
AHEFUTh j 7 A ke Atk None o] ¥ len(s) & AREFUTH i 7Fj Btk 2 AU 2o Rl &2t
27 YT

5) 25 k7 dE oA j 7R Setol2E0 <= n < (5-1)/k B HFFE UG 2% = 1 + nxk 9
FEEE I ANA2E ZF Yt thA] BoHd, Qe =4, i+k, 1+2%k, 1+3%k ‘:OlﬂﬂjC’ﬂE
g3 o 4E uﬁ}(o}zwwqﬂljiif&&ﬂt AEUh. k7t ¥ igtj o 2 B9 len(s) 2
ZolgUth k75,9 W & A len(s) - 1 ZFojFUthiEEj7F A2 Ak vone
Ol‘aﬂ_,lﬁéS“ﬂ” grol Ui (B2 k 4¥E°ﬂ uheh U Th. k=0 5 gloll ol ahA 2.
k 7}None o] 1 2 HJFFH Ytk

6) EH A AXE o]o] ZolH T4 ”Hi 1117}*3”9145} ] < WHEH 0 2 o]oj o] 71 3 A

Utk A% A A7

>,
e
3
i
)
[
R=)
>
o2,
>
ri
g
z
rw
).
L
N
i
. O,
Lo
L2
o
=2
E
14
oo
rlr
M _P“‘

o str A E o]o] & 0] 7]§ Sobd, g AES BE 7 upRuho] str. join() & ALBAL io.
stringro QaRxo] 20 Gz d v ge Ad 5+ Ut

o bytes BAAE A45t= FF 8584 bytes. join() =¥ io.BytesIio & AR 3HA Y,
bytearray BAE A&t A AFE] of| A] o] o] & ] 715 & JFYTh bytearray AA &
7k o] 11 384 ¢l 8 (overallocation) ™| A Y52 7FA AL °‘A‘4D}

71 stthd, Al 15scS extend 3 Al L.
. THE 99 49 B 24 BAE 2N

(7) dFEAFXF (NS %01 range) & 54 Hde w2e FE A AL T A D57 ufEoll Aldx

2547 k.

(8) An IndexErrorisraised if i is outside the sequence range.

Sequence Methods
Sequence types also support the following methods:
sequence.count (value, /)

Return the total number of occurrences of value in sequence.
sequence . index (valuel, start|, stop])

Return the index of the first occurrence of value in sequence.

Raises valueError if value is not found in sequence.

The start or stop arguments allow for efficient searching of subsections of the sequence, beginning at start and
ending at stop. This is roughly equivalent to start + sequence[start:stop].index (value), only
without copying any data.

(X
S 24

Not all sequence types support passing the start and stop arguments.
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A2 Fol Ik oz FESA R 7P A AL FolA e FAE A e A2 W hash ()

o] A YL tuple Y22} L W A FLE dice 7|2 AFESFAL set W frozenset AR 2o A%
3 2 0]
= T A

—

L3ote 2 Al AL E S A] Skl 8HY ryperrror & 427

ot

2 7HA AlA L Yol FojH o] FUTh AR B Y A 204 o] AAtES SR
2] 1l collections.abc.MutableSequence ABC 7} A& YT}

NS 9o AARAAD (- ekl AEISIE Alolshx sk 2ok 9 9
= -4-4 AA DU} (& £, bytearray & F A0 <= x <= 255 & WH3}E=

Ay Zut LE
s[i] = x 5O 5 iEx Z AT TH

del s[i] removes item i of s

si:3] = t i A j7EA 9] s gefolaTt olH H B 1 o W-§ o2 thAlH Utk

del s[i:j] removes the elements of s [i:75] from the list (same as s[i:§] = [])

sli:3:k] =t s[i:3:k) & FEE0]ro FHFES2 AU (0
del s[i:j:k] BXREA s[i:j:k] & FEES AAZTUL

s =t tJUHEo2sE FFFUT (HEE sllen(s):len(s)] = £ I ZFYTH

s *=n Wgoln ¥ MRS =S5 8 P ©)
rE

(1) If k is not equal to 1, # must have the same length as the slice it is replacing.

(@) ngEe A5l A, _index () T FA3E AMYUTh n o] 00 AL S50 AALE AT
Aol RS A A BTk £ 5 AT oA s o0 A AR A e ¥
FxgUch

Mutable Sequence Methods
Mutable sequence types also support the following methods:

sequence .append (value, /)

Append value to the end of the sequence This is equivalent to writing seq[len (seq) :len(seq)] =
[value].

sequence.clear ()

Added in version 3.3.
Remove all items from sequence. This is equivalent to writing del sequencel:].

sequence.copy ()

Added in version 3.3.

Create a shallow copy of sequence. This is equivalent to writing sequence[:].

%

rt

A

The copy () method is not part of the MutableSequence ABC, but most concrete mutable sequence
types provide it.
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sequence .extend (iferable, /)

Extend sequence with the contents of iterable.  For the most part, this is the same as writing

seq[len(seq) :len(seq)] = iterable.

sequence. insert (index, value, /)

Insert value into sequence at the given index. This is equivalent to writing sequence [index:index]
[value].

sequence . pop (index=-1, /)

Retrieve the item at index and also removes it from sequence. By default, the last item in sequence is removed

and returned.

sequence.remove (value, /)

Remove the first item from sequence where sequence[i] == value.
Raises valueError if value is not found in sequence.

sequence.reverse ()

Reverse the items of sequence in place. This method maintains economy of space when reversing a large

sequence. To remind users that it operates by side-effect, it returns None.

474 2|AE
PAEE AN NDAE ANAHOR 5P FRE B AYHE ol AFPUT (BT FAEE
¢ =2t ohE 5 g%y

class list (iterable=(), /)

Z2rEE oy 7HA] Yo
=
F8317]: [a], [a, b, c]

o & AAAE AR 3}7]: 1ist () == list (iterable)

B3 AE FEEH I £ 7L iterable 3 22 B 2EE WU dterable = A A2, o] H ¥l o] A
A YstE= Ae o), o]gdl o) g AA| 7 E 5 AS5 YT} iterable ©] o] 1] E]/\EE]-,_,lterable[
T} B2 BHA] BEAHE S whE ol A vkt o & E9], list (*abe') = ['a', 'b', 'c'] E W2
St 1ist( (1, 2, 3) ) =11, 2, 3] SISk} QIR Fol xR ko Aﬂ/ﬁz} HE
W2 2EQ (1 & YT

I A P P e
A% g ek

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

Mo et = o

o] Bl S G2 7He] < W w ALgSte] Bl A= AAbelol A PP Th 9] A A
Q4T ¥ AAzko] AslalE A A Azko] AP (RlAEE BEACR £49

SR E Fobd A HUTh.

sort () © 7|EER ALEE 5 = F AL AAE Tol=dUTH (19 =-4 8 <1Ah
key &= 1A} S5 WrolE ol & & A A s, 24 B AE 240 A viL 7] E FE 8=
AHEHUTH (A& £, key=str.lower). E|AE Q] 2} 5o s Fol= 7= S ARt AL $
AA AL Z2A 20 ALH U 7] 2 G None & B|AE FEE0] ME 9 73S A 4EA

3 A% ALH ke 4< o v,

functools.cmp_to_key () FBEEE2x 2Bt cmp S5 key T2 ASSHE O] AL

~ 950,
reverse = =2 ZF YU TH True 2 AT W, 20279 AE AAH g]2E Q4 50] A
Uk,
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ol HMANEE ZAA2E LT o 37 A Fe A AFDLE A A oA 3Tk 3
|27 AFAthe A2 AFEANA 7M1 717 Al AEE AL E SHFA st (2

Ad H g rE AdAHAZ YA Ao T QAW sorted () 2 AFLFFAAN Q).

sort () MIAEE B Aol B UTH AEL 2t vusE = 2459 A4 A&
WHASHA] o dAFAYUTE— o= o] H AEshe= o] FEFUTH (& 0], FAEE
A3 T Fo THeE FY)

AE oA A2} 7hds A E 2pg5 A= sortinghowto S FH2 3 Al 2

AEV AEE = 5 B2EE WAL T uljY, =& AFEHI T ufRA, &=
A=A F UL Fol A C AL 5 PAEE H A= ZloZ HolA 3ta1, JE
ol 2EZMHAEHASE FAT F A valuesrror & €270 YTH
475 E=
FE2 B AE2QA, B3 o]d AR toHe RS A= Wl AASEUY (& 5], W3
enumerate () 7} EE2-FZ). FEZ2 52FA golgHe EH AFEA7 2R3 Ao AFEE Y
o (A& €91, set oY dict B0 A2} 3k )
class tuple (iterable=(), /)
FEL o] /1A P BE 5 ATk
o« IS EAEF N FES YE Y]
3 *F

o« WA tupie () AFR3}7): tuple () B

WAL FRET T A P iterable T 2 FEL WEUT iterable & A2, o] B 0] 4 A4
sh el u, o Helol 8] A3 78 5 A&tk irerable ©] o] H] F-Z o] ehwl W 4w 4] ok e

o+

uple (iterable)

EE Ut & 59 tuple(tabe') = ('a', 'b', 'c¢') EHEF, tuple( [1, 2, 3] ) =
(1, 2, 3) S=HHESHYC AR Fo| X 2] fow, A= MEZE W FE2A () S BHEYth
FES UHEE A2 AAZE 2S5 7t otd R A FYAL. Zs =W T2 A& A9
Stae Agdol Ay H4Y REdS st eyt o & 0], £(a, b, c) 3709
AL 7HA 4 T Z AW £((a, b, ¢)) =3YL AAZ3-FE2S 2= &Y
528 FEAFE2 AME BF 2

o] 5ol o & AN 27} A xo) o3 AN AT HE3 o] A A Hole] Bl Mo F$, collections.

namedtuple () ©] @St FE AAEt o FEs A 5= dF5UTh

4.7.6 §2]|
range @& XA 2 A FAEE YBUW Y for F2o X 54 Sl vbg WHEot= o &3] A U Th
class range (stop, /)

class range (start, stop, step=1, /)
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.
Frstep ] A, HYA r & WS A r(i] = start + stepri o 93] AFF YUtk oju i >= 0

o] r[i] < stop ?:}1411]—
S5 step Q] A, WYY WL oJASF] 4 r[i] = start + step*i o Y3 AAF A, Ak =
ALi >= 0Fr[i] > stop©°] BY

(0] Al 2L WEA 7R ko WY AA = v A FUch HoE 39 JddAE AR o,
ol Al ALY ZAAMEEH S e antg o] Add A= A Ut
sys.maxsize BT} 2 AAFHE 23t WA= AESHAR, (Uen) I 22) EF 75
OverflowError % ‘?—_l’/‘g /\] 7a] _}I:‘ QJ]\%"] T/]—

-

rlo

4.7. AMHA @ — 1ist, tuple, range 51



The Python Library Reference, Z!2|A 3.14.0rc3

9] A A

>>> list (range (10))

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

[, 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))

@, 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))

M9e olo} £ol79} B AF FE ADA AL BE TAFUG (9 AA L 44D
S-S mhe e Al A2 B Lhebd S QT W) ol o] o]/ HE 1 5 HS gtk A

71 AFY o).
start
start W70 A =2] k(2 WA A7 A A Fe o)
stop
stop Vi 7§ ¥4 2]
step
step TN S2] g (EE VARSI AT H A o 1)

A5 1ot L upic o M range 99 AHE ranoe Al RALHE WS 2719 2RAA $4 g
(312) 2] v] 22 & A BTHs AAUT (star, stop, step UL A 3331, Do ne} /8 G2

3491 9912 A 48] wE AU o,

W AA| = collections.abe. Sequence ABCE T3 dLa, £ AA 84 QA AN LglolA], 24
ol A X A3} 28 752 AlFTYTh (A A2 & — list, tuple, range S H A R):

>>> 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

-2 ue AR 2 oA AASHE ARAA Y MaFU Z T A9 AA 2 AL g2

bl W 2o A3 U (RO ams s F A 89 AME AR THE stare, stop, step o E
‘:,E_gﬂ_@_/’\_%l_%oﬂ Z=9] -};\ﬂg_ q]—g—%oi,range(O) == range (2, 1, 3) =+ range(0, 3, 2)

== range (0, 4, 2).)

W7 3.200 4 W A2 ABCE TR ine AR £ AAE BE FBL o] B g o =5k P4l

_\1>

37: A
A5 Ao w £HEY
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WA 33004 W 73: (AR ofe] WEIE|o] 71Whe T ol A) W9 AR 7L Ao sHe B AL 70e
EHRE A8 == 9 = & ATk

Added the start, stop and step attributes.

o B

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

4.8 Text and Binary Sequence Type Methods Summary

The following table summarizes the text and binary sequence types methods by category.

Category st r methods

Format- str.format ()

ﬁng str.format_map ()
f-strings
printf €} B2 E Eoj g

Search- str.find() str.rfind()

ing and str.index () str.rindex ()

Replac- str.startswith ()

ing str.endswith ()
str.count ()
str.replace ()

Split- str.split () str.rsplit ()

ting and str.splitlines()

Joining str.partition ()
str.rpartition()
str.join()

String str.isalpha ()

Classifi- str.isdecimal ()

cation str.isdigit ()
str.isnumeric()
str.isalnum/()
str.isidentifier()
str.islower()
str.isupper ()
str.istitle()
str.isspace ()
str.isprintable ()

Case str.lower ()

Manipu- str.upper /()

lation str.casefold()

Padding str.ljust ()
and
Stripping

Transla-
tion and
Encoding

str.lstrip()

str.capitalize ()
str.title()
str.swapcase ()

str.center ()
str.expandtabs ()
str.strip()

str.translate ()
str.maketrans ()
str.encode ()

str.rjust ()

4.8. Text and Binary Sequence Type Methods Summary
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Category st r methods
49 HIAE A|FEA & — str
Shol M9) B2 HolEl: oo, E AR (smings), AAE ALEFHo] AT Lk BALL FURE
e EQEe] 2 RS QUth A Hl e B o s 348U

c AeWMESE: ran TFEE TS 4 AT

e Double quotes: "allows embedded 'single' quotes"

/;\j%];q, : vva-“ ﬂngl ﬁr%mr%:}__"" nunA-“ ﬂngl %n:r%l}__uuu

e EEE FA ARG oY E AAUS S AFUTH- AFE BE o] A gH P
EEE s
G A R T F Aolo] T e FAE HHES FAHCE Y FA4E HHER
H&EH YT 5, ("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.

TAE L str A AE AFS 3] T2 AAZEEH s 5 Q)
dro “‘32}” 3 Ol Forg FxIE e Astd do)7
A E s8] A, 5001 == s[0:1] YT}

=3 7ha x}ogf‘a.ﬂ% QAT oY HHORNE BALL EEHOR PATE) seroin() Bt
io.StringIOT‘::‘ /\]-—%—@'—/'\— ‘4
A

_‘d
ro,
M
N
)
ng o

o] 4B UTE 5, vlo] 94 %

rlo

WA 330004 WA gho]l W 2A =918 stk TS A, u Aol £ B ol thA] i

SEFUTE B4 e Fe) lulo] FFL v A A ol 4TAY AT D 4 feih

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

class str (object)

class str (object, encoding, errors=’strict’)

class str (object, *, errors)
object 2 AL WA S F U object 7} Al T H A ko™, Wl A S s U 29A
HoH, str() 9 EZ‘S encoding F== errors 7+ 0] Fl = Z] of whet EebA =, k=3 25 Uth
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).

encoding == errors % OL‘F_ BT} o) R ¥, object += bytes-like object (%], bytes Be= bytearray)
olojoF gttt o] AL, object 7} bytes (= bytearray) A A o], str(bytes, encoding,
errors) « bytes.decode (encoding, errors) &% ULHD]— 1 Olﬂ-/] o“l‘; bytes.decode ()
3= Aol ¥3 AR 9 ot viol EA AAE A5 Uth W H AAof tfe FH = vlol ] AlA~

S — bytes, bytearray, memoryview 2} bufferobjects & X A A] 2.

encoding T = errors Q1AL Q10| bytes AAE str() o] AZst= A2 vFPA A BExg 23S 43
sk A WA Ao syt (ol X W w4 —bl,:_iﬁ’\]—w- Lo E S

>>> str(b'Zoot!")
"b'Zoot! "™

str Zeast LU AE] BE T AN ARE Has 4 — s} ol o] A v A =
AL BAAS. E0E FAAL 2542 W Farings B ¥ B 2] AALS BRI L.
E H A A2 AN A4S BN L
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491 XL HME
BAGE 3E ADL ANEL BT TARL, obehol 718 A WA EE 2A Gk,
EAQE =T

A 2ehdel Bad EP e ALY shie & 59 § AN A8 A3
AZBIL (FE str. format B e TS B ) e e
Cprincs 2Etdlo] 7uhe Tt B & I AANT S 441 E b oA,
Z%E]ETML. o—,—OﬂLZZE]BHE—QD]—(prmU'iE]—E é
TawuaaAﬂAEﬂaﬂ1¢ﬂL%W%1a¢E%aﬁaaa%hewg4ﬂ%ﬂﬂ
FEYh AFst= B2 o8 RESES thE Y Th
str.capitalize()
ﬁ%ﬂﬂﬂ%ﬂﬂ U A 7 282 FAHE o] BAMR S EE U T
WA 38004 W7 oA 3 WAl B BlE A7t obd AlE Aol 2z v ULh ol& o] F B}
(digraph) 2} % ‘C‘”""x]'% Az A A A EA EAE FAE T Yyt
str.casefold()
9 H FAES S Aol 49 H

Hil I:H

Aol = BEAG L 42 FEAE FAIS o] Ao AFEE
A5y h

Aol 2QFL AFAE AE3I= 23 B3 A T Ao BE Alola FES A AFH] ul &
of Bt} 34 A dutt. o = ng

=, 549 J—“'—Z]' B' = "ss" ﬂ-E‘:@'L]T/]-. olu] A& x}o]
L 0| X A 5T casefold() = "ss" B HESH T

The casefolding algorithm is described in section 3.13 ‘Default Case Folding’ of the Unicode Standard.
Added in version 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 1len (s) . For example:

-

>>> 'Python'.center (10)

' Python '

>>> 'Python'.center (10, '-"'")

'-—Python—-'

>>> 'Python'.center (4)

'Python'
¢ J

str.count (sub [, start[, end] ] )
B [start, end) AN A FE FAL sub 7F S HEH A gk FASHE ST E EH ST A"9A A
start & end = Selol A E7|H o g AR YL}

If sub is empty, returns the number of empty strings between characters which is the length of the string plus
one. For example:

>>> 'spam, spam, spam'.count ('spam')

3

>>> 'spam, spam, spam'.count ('spam', 5)

2

>>> 'spam, spam, spam'.count ('spam', 5, 10)
1

>>> 'spam, spam, spam'.count ('eggs')

0

>>> 'spam, spam, spam'.count('')

17

L J

str.encode (encoding="utf-8, errors=’strict’)

Return the string encoded to bytes.

encoding defaults to 'ut£-8'; see 3= <1 3 J for possible values.
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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 o2 *
2] 7] for details.

For performance reasons, the value of errors is not checked for validity unless an encoding error actually occurs,
vho]# 7l ¥ B = is enabled or a debug build is used. For example:

>>> encoded_str_to_bytes = 'Python'.encode ()
>>> type (encoded_str_to_bytes)

<class 'bytes'>

>>> encoded_str_to_bytes

b'Python'

WA 31NN WA 719 E A A Ao] Z7bs gt
A 390 A ¥ 7: The value of the errors argument is now checked in ¥}o] % 7| ¥ 2 = and in debug
mode.

str.endswith (suﬁix[, 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. Using start and end is equivalent to str[start:end] .endswith (suffix). For example:

s N

>>> 'Python'.endswith('on')

True

>>> 'a tuple of suffixes'.endswith(('at', 'in'))
False

>>> 'a tuple of suffixes'.endswith(('at', 'es'))
True

>>> 'Python is amazing'.endswith('is', 0, 9)
True

See also startswith () and removesuffix ().

str.expandtabs (fabsize=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 fabsize 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. For example:

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

'01 012 0123 01234"

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

'01 012 0123 01234"

>>> print ('01\t012\n0123\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. For example:

>>> 'spam, spam, spam'.find('sp')
0

(TH5 sl el Aol A<)
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(o] A | o] A oA A A %)
>>> 'spam, spam, spam'.find('sp', 5)
6

See also rfind () and index ().

0 #u

Find() WMAEE sub o) X F Fobok & Fpol @ AHg3oF FUTh sub 7F RE EALAA
sholshel B in ALAE AFSFAA

True

‘>>> 'Py' in 'Python' }

str.format (*args, **kwargs

YTk ol WA E TEHE FALL HY A} 5T (2 2R
g AP AEE XY+ ASUTh 2 B DEL 9K AR A AH A AYE AR o] L
A 5 auth 4 A B DES Y o] £AD o ® A BT EAA RS SelF T,

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

SE—

TR EAD) AT 5 Y= e Tl S th3t Ao vl Bapd B9 S FREAA L
0 #x

LA (int, float, complex, decimal.Decimal2F A B Z2)E ngA oz g o (d9:
"{:n}'.format (1234)), o] T+ YA|FH S E 1LCc_CTYPE E?ﬂ 918 1c_NUMERIC 2HA 42 A A
3Fod localeconv () 9 decimal_point &} thousands_sep @ EE TJFETI=T4)|, o] -QE—%O]
ASCII 7} o} At 1¥lo]E B ot 4 3, 1.c_NUMERIC 2 A Qo] c_cTypE 2AAFA IS wjwt 218
A ek o] QA WAL THE Ad o] FFS FIoh

. J

WA 3TH W7 A8 0 AR TR o, o B4 oW Ao YA AR 1 cTvee
EZA YL 1c_NUMERIC EA L E AA T T)

str.format_map (mapping, /)
str.format (**mapping) 3 B3} A 9, dict 2 BALE A 9 mapping < A AR T o &
=9 mapping ©] dict Al B S22 K8 th

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

return key

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

Added in version 3.2.

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

Find() TFHISHA T HE EADS RS 5 Qe DL valverrror 2 oAU
str.isalnum/()
2219 U] BE B AL SIAA S0l I, HOE o] BATL ZASE A9 rue® BT
*l,j_%‘;(] ?%:quFalseE%qul/]D]— —r‘;(]'c E} -6]’1/]’7]’True = ‘ﬂ':ﬁ:_]’% %3’4’“}\]0]74‘/]’

5\\—1}?:] 1/114— c.isalpha(),c.isdecimal (), c.isdigit (), c.isnumeric().
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str.

str

str.

str.

str.

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”, “LI”, or “Lo”. Note that this is different
from the Alphabetic property defined in the section 4.10 ‘Letters, Alphabetic, and Ideographic’ of the Unicode
Standard.

.isascii ()

AR o] wlo] AV A S BE FAF ASCHO| W True § S8 3L, LA ¢F oW False S
E 2% Ut} ASCII £ A} U+0000-U+007F ¥ 9] &) F = 3

Added in version 3.7.

isdecimal ()
TAE WY B E 2}7} AR 2o aL, Aol = shte] £ 7 EA et B F True g =
IR FOo W rFalseds Eﬂi FUh AXF FA= AR A5 AT W AR E 5 =
A5 Ut) o & o, U+0660, ARABIC-INDIC DIGIT ZERO. @A A 0 7 AR5 Bl S H
AREH S “Nd” o &= EAFY Y th
isdigit ()
TAFE Yo B A7 YA o] a1, Ao % et F A 28t A True § S8, 187
oW ralseds EHE AL S8 A AR A 22 S5 A28
=)
=

q A “ H L_/ll
A7 2FdEUTH Q7)o 7RG E KA AP E RAE :[“*“L o AHEE S Yl
Ao == Urtt g2 Ao 2 t] A2 £ A 7ho] Numeric_Type=Digit &= += Numeric_Type=Decimal
A ZAY YT
isidentifier ()

TALE o] A A section identifiers 2] o] F o] o] M F &S A A True € EHFYTH
keyword. iskeyword () can be used to test whether string s is a reserved identifier, such as def and class.

o A

>>> from keyword import iskeyword

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

(True, True)

islower ()

=] 2 FAZH AR Aol AL, Ao E e Aol A EAF EA B FF True s
833,222 4ol ralses E&EYtTh

str.isnumeric ()

EAG o] RE BAA S0l 3, Aol % Shpe] BA EAGHE AS 1rued BHFL, 17
A 4o ralse® BAFUL AL UAH AUIE S g 54 2L RE EAS G

g th o & £, U+2155, VULGAR FRACTION ONE FIFTH. & N RO A= 24 7Fo] Nu-
meric_Type=Digit, Numeric_Type=Decimal, Numeric_Type=Numeric 01 —r—X]— Atk

str.isprintable ()

Return True if all characters in the string are printable, False if it contains at least one non-printable character.

Here “printable” means the character is suitable for repr () to use in its output; “non-printable” means that
repr () on built-in types will hex-escape the character. It has no bearing on the handling of strings written to
sys.stdout Or sys.stderr.

The printable characters are those which in the Unicode character database (see unicodedata) have a general
category in group Letter, Mark, Number, Punctuation, or Symbol (L, M, N, P, or S); plus the ASCII space
0x20. Nonprintable characters are those in group Separator or Other (Z or C), except the ASCII space.

4 Ao 2 EAl= Duk W &4 o] “Lu” (Letter, ThE2D), “LI” (Letter, &4}, “Lt” (Letter, Al & £21) 5 & 7122l A$-4uch
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str.isspace ()
A o] B9 EAT 9T, AoI £ Shhe] BAN EAE A TrueE BHET, 194 o
Falses 3 EUth
FUIZE 2 o o] H W 0] 2 (unicodedatas FRIAAIL)AA], E¥
zs(“Separator, space”) ©] A1} &F=}F F 2] 2 (bidirectional class) 7} ws, B
= (whitespace) Y Y T}

H 3= (general category) 7}
s % el Exk=

str.istitle ()
TAE o] Al & Aol FAFD o] AL St o] o] A}
22 el = Aol ge EAR &
U BT ralses EHF UL

str.isupper ()

22 el BE Ao BAAPES gEiol 3, Aol shtel Aol BATL 2ASE S
True® S8 31, 18X YO HralseE EHF YL

>>> 'BANANA'.isupper ()
True

>>> 'banana'.isupper ()
False

>>> 'baNana'.isupper ()
False

>>> ' ' isupper ()

False

str.join (iterable, /)
iterable 2] BAQES o]o] £ BAL-E E&F Yt iterable ol bytes AA L} 7] EF AL D o] ofd
ol O 1yperrror & AOYUTh LAF Aolg PRI o] MASE AT 24D
=
str.ljust (width, fillchar="", /)
dmoz JUH BALS Dol widh A ZALZ S FUTh AR D fillchar (7] 4L
o 22) & A}§-5he] ATk widih 7} Len (s) WMok A7V 2& 9 Ao EA1e o] Wb o,
str.lower ()
BE Aojs FARESL L AR AT ABE ALY BALE Bl FUTh
3.13

The lowercasing algorithm used is described in section ‘Default Case Folding’ of the Unicode Standard.

str.lstrip (chars=None, /)
AB AT AAD FAL) BALE S F U chars A= AAR B2 H R AR £4
2 I e, A2 A U tone o1 F, chars Q1A9) 7]k UG A ATHE S T o chars A7
AT AL obd U Th BE gk 3ol A APt

>>> ! spacious '".1strip()
'spacious !
>>> 'www.example.com'.lstrip('cmowz.")

'example.com'

AL BAE S A ASE WA E= str.removeprefix ()5 3

n

A 0] ol el 3
=
=2

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

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

static str.maketrans (dict, /)
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static str.maketrans (from, to, remove=", /)
o] AA WA E= str.translate () o AF
A7k Shbe oW FUIE EAE (P4) B E(
229 (9] o) B none 22 Bl B3l A4 Y 2lojo
kg vtk
If there are two arguments, they must be strings of equal length, and in the resulting dictionary, each character

in from will be mapped to the character at the same position in fo. If there is a third argument, it must be a
string, whose characters will be mapped to None in the result.

ofo
N ok
o4
30
rlr
'
o
EE
i
fift
v
o\
I

str.partition (sep, /)
sep 7} 2 & VFERE ) A o) A £
erties PYHITELE
S EEEETEEST

3, RA QO] Qe B, TR AR, FRA
}_

Ade
HEUTh PEAZ BAH A ow, BAE A4 15 E v

str.removeprefix (prefix, /)

B2 Y o] prefix =AY E A &S, string[len (prefix) ]S Hl
FAGe] AHES W o

gyt 232 ko, ¥

rlob

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

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

Added in version 3.9.

str.removesuffix (suffix, /)
B2 o] suffix AL 2 B 3 Dsuffix 7} B o] A FO W, string[:-len(suffix)] & W&
Utk 284 srow, Ue TALe] AR wEgh o

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

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

Added in version 3.9.

str.replace (old, new, /, count=-1)
Return a copy of the string with all occurrences of substring old replaced by new. If count is given, only the
first count occurrences are replaced. If count is not specified or -1, then all occurrences are replaced.
WA 3.130| A ¥ 7 count is now supported as a keyword argument.

str.rfind (sub [, start[, end] ] )
BB B2 sub 7} s[start:end] Wol S33= 7}7<
AN A} start &} end = € etol 2 7 o2 AP YTt
str.rindex (sub[, start[, end] ] )
rfind ()} B SR B HE 229 sub

O]

-
m> o
&l

mm
b
rIr
oY,
—o
>
—
<
D
)
A
N
o]
M
it
e
lo
A
i
0

o A
= T
str.rjust (width, fillchar="", /)

3 Eﬁoi Z%eﬂg —.—z}

25 0] 2) & AHE el A%

str.rpartition (sep, /)

< Zo] width Q) AL 2 S8 F Ut AAR fillchar (7] 2 3E-& ASCII
Ytk width 7} 1en (s) Btk ZF AU 22 3¢ A AL o] wHE Ut

oJ
=
[e)
B=]

sep 7 OHA B0 2 LpebLbs Ao A BADS w3, TR ol G R, TRA AR, TR
FUTh FEA BAR A Gow, e v EA-E

Aol ex HEoz PAHIFES o5
IHEGEE EAD AR THHIFE
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str.rsplit (sep=None, maxsplit=-1)

sep & TEA EAE Z AFS3lo] EAFE O Q= ol 59 B AEE B F U maxsplit ©] Fo] A A
7ML EE A A maxSplll‘ﬂ-/] E&o] = YUth sep o] A F=H A kA Lk None o], FEALR
BE 3 XA E UL LEF A EEste 33—% A Q) 8HE, rsplit ()& oFEl 011/‘1 Z}A) 3]
AWE sprit ()X E %Z—}@‘/]Dk

str.rstrip (chars=None, /)

Y RAAAAD BAD BAEES EAF UL chars A= AAT 24 G AT 2

Ay}, et 7vione Sl eh e chars A249] 71 e 38 A S S Gl chars A

}

Au]Ab7k obg ek R E gk %ol A A Ut
>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')
'mississ’
A QY BE o) obd B G A EAD S AASE MAEE ser.renovesurrix ()8 F
=5 L. o] & E:
>>> 'Monty Python'.rstrip(' Python')
IMI
>>> 'Monty Python'.removesuffix (' Python')
'Monty'
str.split (sep=None, maxsplit=-1)
sep & TEAF AL E AFSSE] FALE ol A= D59 B AEE EHFUTh maxsplit ©] 0] 4]
A H ) maxsplit A 2] E&o] +HF P Ut (WehA, 2l AEE HH maxsplit+l 7] 2425 7HA A
HU . maxsplit o] A A kAU -1 o]gtd B ol Alghe] flgUtt Vs B £

ol Yh.

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

example, '1,,2"'.split (', ") returns ['1', '',

2'1). The sep argument may consist of multiple char-

acters as a single delimiter (to split with multiple delimiters, use re. split ()). Splitting an empty string with

a specified separator returns [''].

s EH
-

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

v, 29, v39]

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

tvav, 2,3V]

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

feas, v, vv, v3v, vij

>>> '1<>2<>3<4" .split ('<>")

[ra', '2', '3<4']
L

sep ©] A A kAU None o ¥, ThE £ delFo] ALFPUth A&5H W Fae &
TRAE FEAL, BRG] Aol FY FUS TP E A AR 2ol Wl AL LS =G
37 ehuth ARA 0, ¥l Aol FHOE Y EAD L None TEAE U |
£ EHF YT

s EH

g

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

vy, 29, v39j

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

['1', '2 3']

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

[P, 29, v39]
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If sep is not specified or is None and maxsplit is 0, only leading runs of consecutive whitespace are considered.

& =9
p

>>> "" _gsplit (None, O0)

[1]

s W ".split (None, O0)

[]

>>> " foo ".split (maxsplit=0)
['foo ']

L

str.splitlines (keepends=Fualse)
= AAAA e EALY] E H2EE
Eo] & vhge 235 A syt

= FUTH keepends 7} 3O 2 F oA A oF= 3 A3 g

ol A EE tha & AAAdA YUtk 53], BA= U A = 97 £ 283
28l ’E
\n 497
\r A A 2"
\r\n AR g+ & 97
\vEE\x0b $3
\f = \x0c = 3=
\xlc g FEA}
\x1d e
\xle g Ize 182}
\x85 o= £ (Cl1 Alo] &)
\u2028 = 722
\u2029 = 22
WA 32004 HA: v\ & F AA S5 FHPHS U
e =
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines/()
['ab c', ll, 'de fgl’ lkl']
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines (keepends=True)
['ab c\n', '\n', 'de fg\r', 'kl\r\n']
B EAD sep o] FOAAS W splic() 9D, o] WASE W AL heHA W P LES
BRI, A B HEe A B BEA @H Utk
>>> "" splitlines ()
[1]
>>> "One line\n".splitlines/()
['One line']
vl s B, split ("\n') & o] FA HUth

>>>

(']

"'osplit ("\n'")

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

Vl]

['"Two lines',

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

AL 0] A G profix 2 A% True § EAFT
£ 207 e HEAEY FEol @
A A end & AHESHE ST 1A

RESSE

fs

, 18 2] o0 False S S8 F YT prefix
Utk A A sart 7F A ZEH 2 Y XA AAS
v E Sy Th
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str.strip (chars=None, /)
AR 2 EAT A AR EALe] BARE S F U dhars AR A AL EA AL AR
+ AL Guth A2k At none o] 2, chars 1A 7] 2 gH-2 WS A A St E 5 Ut chars
A7h AT AR A0} ob g vtk BE gk 23] A 71 E Utk

>>> ! spacious '.strip()
'spacious'

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

Sl chars QAL s 0] BAFE A A A AF YUTE A= chars o = A

hA e e] A E
o Bjo] LT WA W Rl A AAG U BN E FAR B2 o] £9

A 3ol £33 A ¢

Utk & =4
>>> comment_string = "#....... Section 3.2.1 Issue #32 ....... !
>>> comment_string.strip('.#! ')

'Section 3.2.1 Issue #32'

str.swapcase ()
R EAE 2FAE, T2 PR 2 A8 S EAb e BAHRS 8 FUTh s suapcase () .

swapcase () == s 7} HFEA] A HSFR] ¢FLof Fo 34 A L.
str.title()
Sl EAR ARSI o)A BAE AR T £ S EALL] AR Aol 2 WAL FelFUTh
ol & E4:
>>> 'Hello world'.title()
'Hello World'
o] duE|FL TolE SAEY AL g B s do] 59 Fo 5 A FUTH o] A&
o] Aol A AESA T, %ok} 459 ofEAER I vho] A S BABTE AL o n|5ha
ol Ut 27} obd S YUk
>>> "they're bill's friends from the UK".title ()
"They'Re Bill'S Friends From The Uk"

The string.capwords () function does not have this problem, as it splits words on spaces only.

Alternatively, a workaround for apostrophes can be constructed using regular expressions:

e )
>>> import re

>>> def titlecase(s):
return re.sub(r" [A-Za-z]+ (' [A-Za-z]+)?",
lambda mo: mo.group (0) .capitalize(),
s)

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

L

str.translate (fable, /)

Return a copy of the string in which each character has been mapped through the given translation table.
The table must be an object that implements indexing via __getitem__ (), typically a mapping or sequence.
When indexed by a Unicode ordinal (an integer), the table object can do any of the following: return a Unicode
ordinal or a string, to map the character to one or more other characters; return None, to delete the character
from the return string; or raise a LookupError exception, to map the character to itself.

str.maketrans () & AHE8I] TR P A9 £A O] A vfE o2 HE A& WS we 5= 5 Ut

Axe 22 v Boll e BTk H AT ATWE codecs BES LA L.
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str.upper ()
SEANSEANN L AEAE AR EAL HALE EAF UL 57} Aol 2 g BAE
2 AY A3 FAS] FU R E HE7F“Lu” (Letter, tHEAH 7F obd A, ol & S0 “Lt” (Letter,
A2 A o] 2), s.upper () .isupper () 7}Fralse & g Y-S0l FoFAIA 2.
The uppercasing algorithm used is described in section 3.13 ‘Default Case Folding” of the Unicode Standard.

str.z£ill (width, /)
o) widih Q1 EALL WE7) SN ASCI 10 £A-E A%o] A& EAL] AL EAF UG
MG RS QFol(+1/ )= R EA ol ofyekF o A9 9 A= A2 Tk widh 7}
len(s) RO A AY 2 A A8 A€ S S5 YTh

=il

>>> "42" z£i11(5)
'00042"

>>> "-42" . zfi11 (5)
-0042"

4.9.2 Formatted String Literals (f-strings)

Added in version 3.6.

WA 3.79| 4 ¥ 7: The await and async for can be used in expressions within f-strings.
W7 3.89 4] ¥ 7: Added the debugging operator (=)

W A 3.129]| 4] 7 : Many restrictions on expressions within f-strings have been removed. Notably, nested strings,
comments, and backslashes are now permitted.

An f-string (formally a formatted string literal) is a string literal that is prefixed with £ or F. This type of string literal
allows embedding arbitrary Python expressions within replacement fields, which are delimited by curly brackets ({ }).
These expressions are evaluated at runtime, similarly to st . format (), and are converted into regular st r objects.
For example:

>>> who = 'nobody'
>>> nationality = 'Spanish'
>>> f'{who.title ()} expects the {nationality} Inquisition!'’

'Nobody expects the Spanish Inquisition!'

It is also possible to use a multi line f-string:

>>> f'''This is a string
. on two lines'''
'This is a string\non two lines'

A single opening curly bracket, ' { ', marks a replacement field that can contain any Python expression:

>>> nationality = 'Spanish'
>>> f'The {nationality/} Inquisition!'
'The Spanish Inquisition!'

To include a literal { or }, use a double bracket:

>>> x = 42
>>> f'{{x}} is {x}'
'{x} 1is 42"

Functions can also be used, and format specifiers:
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>>> from math import sqgrt
>>> f'yY2 \N{ALMOST EQUAL TO} {sqrt (2) :.5f}"'
'V2 o~ 1.41421"

Any non-string expression is converted using st r (), by default:

>>> from fractions import Fraction
>>> f'{Fraction (1, 3)}'
|1/3l

To use an explicit conversion, use the ! (exclamation mark) operator, followed by any of the valid formats, which
are:

#Het =

la ascii ()
'r repr ()
!'s str()

For example:

>>> from fractions import Fraction

>>> f'{Fraction (1, 3) !

'1/3"

>>> f'/Fraction (1, 3) !

'Fraction (1, 3)'

>>> question = ';Dénde esta el Presidente?'
>>> print (f'{question ")

"\xbfD\xf3nde est\xel el Presidente?'

While debugging it may be helpful to see both the expression and its value, by using the equals sign (=) after the
expression. This preserves spaces within the brackets, and can be used with a converter. By default, the debugging
operator uses the repr () (!r) conversion. For example:

>>> from fractions import Fraction
>>> calculation = Fraction (1, 3)
>>> f'{calculation=}"
'calculation=Fraction (1, 3)'

>>> f'{calculation !
'calculation = Fraction(l, 3)'

>>> f'{calculation !

'calculation = 1/3"

J

Once the output has been evaluated, it can be formatted using a format specifier following a colon (' : '). After the
expression has been evaluated, and possibly converted to a string, the __ format__ () method of the result is called
with the format specifier, or the empty string if no format specifier is given. The formatted result is then used as the
final value for the replacement field. For example:

>>> from fractions import Fraction

>>> f'{Fraction (1, 7):.6f}'
'0.142857"

>>> f'{Fraction(l, 7):_"~+10}"'
' 41/
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49.3 printf AEIS 2X}H EZolE!

0 Fx

The formatting operations described here exhibit a variety of quirks that lead to a number of common errors
(such as failing to display tuples and dictionaries correctly).

Using formatted string literals, the st r. format () interface, or st ring. Template may help avoid these errors.
Each of these alternatives provides their own trade-offs and benefits of simplicity, flexibility, and/or extensibility.

String objects have one unique built-in operation: the % operator (modulo). This is also known as the string formatting
or interpolation operator. Given format % values (where format is a string), % conversion specifications in format
are replaced with zero or more elements of values. The effect is similar to using the sprint£ () function in the C
language. For example:

>>> print (' has quote types.' $ ('Python', 2))
Python has 2 quote types.

format ©| k] AE £ FHY, values = bS] ¥ FE A A 5 AHUTE T84 oW, values
ot £420) A4S ol o) 28 BEol Ak B 1 AT (12 E o), A Al ool o
e,

e A 5 ) oo BAE Taten 0o 2L T4 8452 ke, MEA o] AT
etok gtk
Lorsr 2xh A9 AR YEY
2. W% 7 (A E A R): BB SR
MBI A A A% W) sl e qv}.

£

4. H4BE E WY AY: o+ (h2EE23) 2 A5, A4 B2 values TS ohg 2404
o33, WA AA L Ha D= B3} A E U Hol FUh
5 AEE (A A () ol AR =V YT o (haE 2l aa) 2 A S, Al A
S values TE2] Thy Q4004 ¢8|, WS ghe AU = o FUth
6. Zo] Ak (A= AH).
7. N,
© 22 Axsk YAV (Bt B2 P F) A AP, BALl 9t M AL WEA s Bz
ol 2 gMveie vy 718 258 SN JElz 2dsob At Mg 7l =R e migew
R AT o] Sof:
>>> print (' has quote types.' %
{'language': "Python", "number": 2})

Python has 002 quote types.

o) A%+ ARAE BT 5 AFUGHERAA L W ANS EZ o] LRI HEIYTh.
WE F T BAE e 2E U

2 =

a

b g AEe] oA B4 (ool el oj g Uth & A F U T

o dEe s g 33 00E Ay

— WBE gL AXOR FYFYTHE B FAH 10 MBECE A T,

D (ool 25 Yt AE g BEo A P4 ol WAL BAF UL (S5E W EAD
Y.

e RS BR (4 or-1) 7h WS o] R AUTH( 1 B 0] SAFY .

oA, FEE 2uigEEd 20 {FE VRS 2985 -5 S Al ok i ch
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4ol #82k(h, 1, 1) E AT T+ AT, FoloA BR3A 7] wjZol FAFYUTE- & 59
$1d = 34 9} 25 4th

WE 43S e 25U

e =
st E
P T P

TR e L R

or RE e85 7. o)
o ZUQE R9 - e S 2HU ©)
w RE PE 16 (LR, 2)
X BT YE 1675 (HEAD. )
'e' Floating-point exponential format (lowercase). 3)
'E'  Floating-point exponential format (uppercase). (3)
'f£' Floating-point decimal format. 3)
'F'  Floating-point decimal format. 3)

'g' Floating-point format. Uses lowercase exponential format if exponent is less than -4 or not less than ~ (4)
precision, decimal format otherwise.
'G' Floating-point format. Uses uppercase exponential format if exponent is less than -4 or not less than ~ (4)

precision, decimal format otherwise.
| BYRABFEE Aol 19 £492 A ST,

Ugp0 —r-X]-oﬂ (repr () g /‘]"9"5}04 :4'01 7—]17_(1]% Eﬂ%}'@'q E]—) ®)
st B (er ) & A o2 AR E ARTLD. ©)
'a' BAYE (ascii () B AFRSY] ghol A AAE HIs T, (5)

w1 ot WEE A 9, Aol v B4 EAF Y

=
(1) oA @A A AR 2 kol AP 834 A= (100) E AL F YT
2 A P42 A AA A} doll A rox' B rox' ('x' U x' HE F o= AL AFE =
whet 2 uch S Ao
(3) HA @42 T Fol XAV e A FH P 4 a5 RS
AUEE 254 ol AEleE 248 7B g 69Ut
@) WA B4 Al FF 7S 2T F ol 2= 02 AAHA dsUTh
AUEE 253 dF7 9 FE ASSE 2A s 712 g2 64t
(5) AU=E7bnolgtd, 282 v B2 ZP Ut
(6) PEP 2378 = 3siA 8
stol W EAHL WA A Fo|E /AL Qloeng, 55 HEL AP ] To] r\or o]2tn 7P eA]

WA 3004 | AYigho] 1e50 & He ARl ko M2 e sg Moz thA|H A s

4.10 dHiOo|H42| A|RA & — bytes, bytearray, memoryview

H]'O] L‘]E] T’ﬂ O]H = 5&0}7] ‘14 :l’ 1,]]761-?'{33% bytesﬂ'bytearray ?:]1/]1:} ] J.af*‘—(_): memoryview Oﬂ
o3 A A= =, thE vtol g Ax 124 | 2]l HAFglo] Hst7] fal v 22 &F & ARt
array B E-232-H|E B HIEEET54 Ml B = H5 A4 22 7|2 HolHP Y E&AJA AL ALT

Yok,
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4.10.1 HIO|EL K|

WﬂE%ﬁﬂ%%%MMECAEmMiAQQH—%8$OWQdﬂ£§EEﬂAmHﬂAEJ
98 sluhew shm e, vhol =9 AA = ASCH 58 Hlo B % 24 Fujw f7 3k o2 744 A =S
ABeel cherel e Mo 2 AR AAlel WS Belo] duoh

class bytes (source=b")

class bytes (source, encoding, errors=’strict’)
AA 2, who| 2 Bl de] B EAd YT A 2A B AFAA 2R Aol ThE
Ytk

o 2L ¥ :b'still allows embedded "double" quotes'
o Double quotes: b"still allows embedded 'single' quotes"
e A Wb '3 single quotes''',b"""3 double quotes"""

o] E glE dofl= ASCH #2H2 S &g Uth (AAH 42 T = JQIYH A GFUTh. 127
Bk 2 utoly e gk A A3 o] aA o]z Al FAE AS }04 Ho] E A 2B o] ?JE%HOWMD}

A B H PO B9 v 2 Hle] EE BlH A2 o] A o] L Al A A 2 & W B4 $}el7)
A5 r AEAE AR H S E 5 UTh AAH = o] 27 0] AAAE kool vlo| = 25 A
theFst 3 Al o] off 81 AFA| 8F W] &2 strings & AR FHA]Al L.

HolEQ 2B E 3 2 2 H L2 ASCIL A EE 7|REe 2 A vh Hio| E QD AR & AAl 2= H59
¥ AA AT TS, AALY 4 P20 <= x < 256 °] HEF ARF U (o] ATk
W5k A S B valuerror & O HUTH. o] AL B2 ulo]uie] P4jo] ASCH 7]l R 4 F
EYS YR A= AF ST FOR F831 24D 5 94w 9919 uol el o o]
duA o2 449 e 2] A AJYUTHHAE A2 e ES WEH o ASCH
5 50] obd no] 2] tlo|E] B4Jo] 4850 oh /A HlolE] 4o 2 ol o] I eh.

o A" do]9 02 ® AR vlo] EH AA: bytes (10)

+ B9 o|HHEZFH: bytes (range (20))

o M3 ZREFS F3) 7]E vtoly ] vl o] B H A} bytes (obj)
WA bytes = ZFZ A Q.

2748 1685 425 11 who] ol T5-597] w20] 1631504 ol 2 ol el & A3 o)
A0 e A5 H L H AT GelA, mhol £ B E o HAG WIS e 1] Bl
HA=E Z5Uth

classmethod fromhex (string, /)

o) bytes Ze A HAEE Foj7 £AL AAE YL A vio| 2D AAE T2 F L,
£AL o] = & % /9] 16215 7] Z 35 of of v} ASCII £ 92 2 A .

>>> bytes.fromhex ('2Ef0 F1f2 ')
b' A\xf0\xfl\xf2'

WA 3. 704 W A: oA bytes. fromhex () = 2 o] 2 ul ol 2} EXFY o] 9= 2= ASCII
29 Avn Yok
WA 3.1400 - M A: bytes. fromhex () now accepts ASCII bytes and bytes-like objects as input.
wpol 2l A & 16704 EA2 2 Mass] A2 e gt i
hex (*, bytes_per_sep=1)

hex (sep, bytes_per_sep=I)
Avize] uholEvtth2 4859 16742 EAG 24D A S B F U

>>> pb'\xf0\xf1\x£2'.hex ()
'fOf1£2"
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If you want to make the hex string easier to read, you can specify a single character separator sep param-
eter to include in the output. By default, this separator will be included between each byte. A second
optional bytes_per_sep parameter controls the spacing. Positive values calculate the separator position
from the right, negative values from the left.

>>> value = b'\x£f0\x£f1\x£f2'
>>> value.hex ('-")

'fO0-f1-f2'

>>> value.hex('_', 2)
'FO_f1£2°"

>>> b'UUDDLRLRAB'.hex (' ', -4)

'55554444 4c524c52 4142"

Added in version 3.5.

MO E AL A4 A DA CFE ) 0] 7] wf ), vho) =
A W01 & 20 191 el =9 AA7E G (o] 2
FALS Qe BaE AL 2E UTh

HlolEE AR 3L HEHE 4] (b'... ')%/\}%%}%tﬂ, £F bytes ([46, 46, 46]) HT}H-83}7]
W EAYTh list (b) S AFE3HE BlolEE A A& T4 E]CE_E._ ke 4= 5 Yth

4.10.2 H}O|E HH L ZHA|

bytearray A= bytes AR 7FA S YY)
class bytearray (source=b")

class bytearray (source, encoding, errors=’strict’)
Hiol E v g A Ao tht A§ e E EH2 1o 4 AAAE S &5t WU Tth
e Hl AIAE A WE 7] bytearray ()
o Fo]lX Aol 02 AYZ A2HA WE V] bytearray (10)

. zq/\

0

olEl 8] B2 K E|: bytearray (range (20))
e HY Z2EZE 58 7]& vlo] g to]E] EA}: bytearray (b'Hi!")

vFo] = W) 272 7h o) 7] W, vl o] £ 3} wjol = v A4k o] AW o] BE Lo E
A3} uhol = Wl Qabell Hal, 1l A A2 QAAE A Qg o,
WA bytearray = ZFZ A 2.
270 9) 16X 7= A 8] Shite] ulo] Eof v -3-317] w <ol 16715+ vfol ] 2] ] o] E] & A W 5h+=
QiAo 2 AgH e AU webd, vhol = M d e 1 2] Hlo|El % 8l F1e] Zel 2
MAEE 2ok
classmethod fromhex (string, /)

o] bytearray F A MM EE FolA AL AAE UILYS|A vl E Ml AA & S8l 5

Utk EA-RL o = & 5 9] 167147} 2 3% of of 5w ASCIL 59} & %A H 1 o,

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

WA 3704 WA o)A bytearray. fromhex () & 223 o] 2T o gf FAFF o Q)
ASCH F9-& A g Yth

WA 31494 H7A: bytearray. fromhex () now accepts ASCII bytes and bytes-like objects as
input.

dholE e A S 1675 EH 02 NEe] 9 e M F57t s

2

rlr
rln
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hex (*, bytes_per_sep=1)
hex (sep, bytes_per_sep=I)
JAadso) HpolEnf 2 A4 16742 AR EAD AAE EHF YT

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

Added in version 3.5.

WA 3.8 A WA bytes. hex () & H|STHA, O A| bytearray. hex ()= 1675 58] vlo|E
Aol ofl - 71 58 4571 9150 A DA sep sk bytes_per_sep W7 B4E AR FY)

resize (size, /)

Resize the bytearray to contain size bytes. size must be greater than or equal to 0.
If the bytearray needs to shrink, bytes beyond size are truncated.
If the bytearray needs to grow, all new bytes, those beyond size, will be set to null bytes.

This is equivalent to:

>>> def resize(ba, size):
if len(ba) > size:
del bal[size:]
else:
ba += b'\0' * (size - len(ba))

Examples:

>>> shrink = bytearray(b'abc')
>>> shrink.resize (1)

>>> (shrink, len(shrink))
(bytearray(b'a'), 1)

>>> grow = bytearray (b'abc')
>>> grow.resize (5)

>>> (grow, len(grow))
(bytearray (b'abc\x00\x00"), 5)

Added in version 3.14.

HME W Ax = B AD2(F2ES FA) ol 7] af o, vio] & i d A A b of] thaiAl, b0l =
BAe7bEUTh W, b10:1] = Aol 1% vle] E vl g AA 7 FUth (o] AL A4 A3 Setold BT

ol 1% A2 S AP ste A EAEH} 2 H UHh

ol E v g AA e d2 vo]EE g EHE P4 (bytearray(b'...")) & Ar&st=d, T3

bytearray ([46, 46, 46]) H Tt 837 tfZAYrth list(b) & AHESHH Hio|E v AAE &

F AT B 2ER U S U

0 IFx

dlo] 2 W ulol= Wi AL WA= AR BALL WobSol A i) EAL WA =7}
Hlo]|EEZ QAR 58314 9+ 2 v 7R Y U th 04]-‘2: Sol, tha 2ol Al of g th:

a = "abc"

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

AR o] E W ulo] E vl G AR ASCII T 3t ulol ] A4S 71 sta g, 999 nlold g tloE &
2] & ujj = 3] of ). o] 2]k A3 AF-S ol o] A thE Utk
0 Fx

o] 21 3 ASCII 7] % 91 4+ A-§-3ho] ASCIL 7] 8 F4) 0 2 435 ) 942 whol 2] o] o B & £ 55l

Ho] E gl ulo] B wf d A A ol th g o2 wl A == 4ol e uhol] B Hl o] B &} A AT 5 Qs T
bytes.count (sub [, start[, end] ] )
bytearray.count (sub[, start[, end] ] )
W9 start, end) A A B A AL sub 7} S HE A Fal S8k Sl EHF U A"A AA
start &} end = €8Fo| 2~ B7|H O 2 s AAFH YT
A B A DAE Q99 hytes-like object == 00| A 255 Abol o] A4 4= Q15U th
If sub is empty, returns the number of empty slices between characters which is the length of the bytes object
plus one.
WA 33004 W7 A B A AAR 00 A 255 Abol o] F4E 585U T
bytes.removeprefix (prefix, /)

bytearray.removeprefix (prefix, /)
vlo] | 2] o] o] 8] 7} prefix T A Q& A 261, bytes[len (prefix) : 1 & WHHY h 28 %] ¢ko W,

Aef uhol i 2] o ol B9 ALE-2 wHEHg oh:

>>> pb'TestHook'.removeprefix (b'Test"')
b'Hook'
>>> b'BaseTestCase'.removeprefix (b'Test')

b'BaseTestCase'

fy

prefix= Fo] ] vlo] ELF AA 4 4 JF YT

i gl

ol MM =2 Hio]E v M2 A A oA F2SHA dsUT- WAHA e AFEAJ
M AAE Ut

Added in version 3.9.

bytes.removesuffix (suffix, /)
bytearray.removesuffix (suffix, /)
vhol U 2] dl o] B 7} suffix BAFE 2 B UL Sl Ssuffix 7} Bl o] YA F O W pytes[:-len(suffix) ] &

slggch 284 gow, Q) vhol U el tol e o] AR L wiakgh oh:

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

b'TmpDirMixin'
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suffivis 9121 ) v =<5 4] 2 4 glgych

0 #x

ol MM =9 vio] E wj A M2 A A2 oA F2SHA dsUT- HAHA e AFEA
A AAE s U o

Added in version 3.9.

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

Return the bytes decoded to a st r.
encoding defaults to 'ut£-8'; see 3= <1 7 for possible values.

errors controls how decoding errors are handled. If 'strict' (the default), a UnicodeError exception
is raised. Other possible values are 'ignore', 'replace', and any other name registered via codecs.
register_error (). See ol & *] ] 7] for details.

For performance reasons, the value of errors is not checked for validity unless a decoding error actually occurs,
vlo]# 7l ¥k B E is enabled or a debug build is used.

0 Iz

Passing the encoding argument to st r allows decoding any bytes-like object directly, without needing to
make a temporary bytes oOr bytearray object.

WA 3104 W7 A9 E AR A Qo] EokE Ao

W A 3.99]| 4] ¥ 7 : The value of the errors argument is now checked in 3}0] %1 7| ¥ B = and in debug
mode.

bytes.endswith (suffix [, start[, end] ] )

bytearray.endswith(ﬂdﬁx[snnf[end]]

vol g o] 8 7} A1 F = suﬂixi ﬂb}‘ﬂ rue &£ EHFL, 197 oW ralse & EHFYTH
suffix = ZA A 5= FAuAEY FZol B 4% dsUth AHAE starr 7 A 2EHH 1 Y X oA
AAE A Ch A H A end & VS-SR A o)A ¥ 1 E F g T
AN AU AHE) = A9 bytes-like object D 5 Y5 Th
bytes.find (sub[, start[, end] ] )
bytearray.find sub[ start[ end]]
A B A2 sub 7F & 8Fo) 2 s [start :end] Yol 533= 71 22 0 ]Eﬂ_O,] o AE E# =T}
A& A AR} start 2} end = E‘r ]_*7lm2§*ﬂ/‘4%14“+.sub7} °od-1& EeEUTH
A A8 A D2 Q9] 9] byres-like object TE= 00 4 255 AFol o] A4 4 &L Th
0 Fx
find() WA EE sub & 1 X & Sotof & 7 011‘& AH-&-3f oF Ut sub 7} & AL QA

GJHE 80151 in AARFS AL EA A2

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

WA 33004 | A B AR 000 A 255 Afo] o] A= 5§

bytes.index (sub [, start[, end] ] )
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bytearray.index (sub[, start[ end] ])
find () T WA M B ANAXE S 5 Qe B F valverrror § 423 Uth
AN B A A= 09 bytes-like object == 01| A 255 AFole]l A4 A 4= dH Ut
WA 33004 | A B AJFAR 00| 4] 255 Abol o] 4= -8 Fh Th

bytes.join (iterable, /)

bytearray.join (iterable, /)
iterable 2] wol 2] Hl o] A| A2 52 o]0 20]7] & ulo]Ed = vlolE vl A A & 25 Y
t}. iterable o\ str AR} 7] €} bytes-like object 7} oFd Fko] 2 fﬂ TypeError & & 8AaE

Aol o] FEAFE o] A EE A vl £ o]} vhel = Wl 214 o,

static bytes.maketrans (from, to, /)

static bytearray.maketrans (from, to, /)
o] HA Wl == bytes. translate () o AHEE 4= &
t04 7‘8 -Axloﬂ A TAZ W B FUTE from o= B
ek
Added in version 3.1.

AREE S, from ol Y& EAE
I bytes-like object o] oF 3} 11 Z o] 7} Zo}of

bytes.partition (sep, /)
bytearray.partition (sep, /)

sep 7} A= HERU= 94 ] A AF2E Wra, FRA Sl e F&, F2AF ARA, 2 A el
e RELE FAHHI-FES SHFUTL FREAVELAF A ko, A AlF2Y] BAHE O
AE U2 F A Rlvte]EE E=vlo|E v d AA 2 #4449 3-FE2 sl

A LEA= A2 9 bytes-like object B 4 JH Y Th

bytes.replace (old, new, count=-1, /)

bytearray.replace (old, new, count=-1, /)
HEXNB A A2 o0ld 7Fnew Z XS Al A0 AR
9] count 7Y ¥k 2] EH U T}

ARG B A D2t T WA= B9 bytes-like object A = A5 Ut

o

ZSHE Ut AHA Q 2} count 7F F ol A 4,

0 Iz

ol Ml =2] ufo] E v & WA A A2 A FSHA FF U - MAHA e AF2A T
M AAE WUt

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

bytearray.rfind (sub[, start[ end] ]
A E A B sub 7F s[start:end] Yol S33= 713 2 A A2 QdAE Sz A9 A
A start 2 end = < 2hol 2 £ .2 ATk AoFE 2 & B F

A A8 A D2E 0] byres-like object = 00| A 255 Ato] 9] A4 4= A5t
WA 33004 R A B AJALZE 000 A] 255 Abe] o] H= -8t
bytes.rindex (sub[, start[, end] ] )

bytearray.rindex sub[ start[ end]]

rfind () S RISSARE ME A B2 ub & 2S5 s B valuesrror & A2 Y
A qE A A= Ao 9] bytes-like object == 09 1 255 Abol 9] A 4= Jds5UtTth

H A 33004 W B A AR 000 4 255 Aol &) A4 38yt

bytes.rpartition (sep, /)
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bytearray.rpartition (sep, /)

sep 7h VPR B0 2 e Aol A A AAE Uir s, TRA ol i HE, TR A, FEA
Aol 28 0% 24N IREE FAFUC AN BAD ) GO, % o] W vhol =
et MY AR I HE gaE o) AAAY BAROR T4H3FEL BRF T
AAS LB 2= Q9] 9] bytes-like object D 4 A5 U T}

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

bytearray.startswith preﬁx[ Ytart[ end] ]
Hho] i g tﬂ OlE1 7} A1 A H prefix 2 A A3 True & 853, 184 F ol ralse & 58 F YT
prefix £ F31 2 3= FFAEY FEol 2 % d5Uh /daizi start 7} A 35 ua 19 R o A
AAFE A AU TH A8 A end 2 AFESHA T 9 Kol A ¥ 3 S T
AT AEAHE)E D29 byes-like object 2 5 914U T

bytes.translate (table, /, delete=b")

bytearray.translate (table, /, delete=b")
WS 5 A delere o) BE Who| EE A AL, Lp) ) W] EEE Fol A MBEE WP T
Hpo] E o]} uho| £ ul el AR 9] BALEE B2 F L) wble 2] 2569 ufo] =% 27 o] o] of

.
bytes.maketrans () MAEE AFR3to] HIEE WS 4 5T

TAE A7 T 3= 3ol & table AAE None &2 A Q34 A 2

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

WA 3.600 4 WA : o)Al delete = 719 & JAALZ A A U T
Hhol £l W ko] = < A A o] TS ThE v A ASCH 3 uho] U 2] § 419 AHE-L AR sk 7]
TS ZAR, AAS AAE ALt 499 H}Ol SR EiS’JrU“iﬂ AHEE S AF YT 9]
H}OlE v < ”ﬂ/‘iE‘c BF A Ao A ZgahA] gl thAl A2 -2 AR E ATl FY 3 A L.
bytes.center (width, fillbyte=b’", /)
bytearray.center (width, fillbyte=b’"’, /)

2 o] width Q1 A| @22 7h-e-tof] A3 AR o] BALE-S S8 F Ut AAH fillbyte (7] Lg ASCII

5 0] ) 8 ALg 3] AGUITh bytes AR A%, widih 7 1en(s) BTH A A 28 A9 A
A2 7 e U o,

0O Fx
ol Ml =2] ufo] E v & WA A A2l A F2SA FF U - MAHA e AF2A T

A AAE TE U

bytes.1ljust (width, fillbyte=b’"’, /)
bytearray.ljust (width, fillbyte=b’", /
Aoz FHAH AA ] BAFLE Dol width A A A2ZE EHE YT XA fillbyte (7] 1’% ASCII

250 2) S AV o] A g quﬁ%ﬂﬂ4<ﬂﬂmmﬂﬂ% ) Rek =AY 2 A A
PR =Y

0 Fx
ol FlA =2] ufo] E v & A2 A A2 | A TSR FF U - HABHA e AF2A T

A AAE BE T

bytes.lstrip (bytes=None, /)
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bytearray.lstrip (byfes=None, /)

Return a copy of the sequence with specified leading bytes removed. The bytes argument is a binary sequence
specifying the set of byte values to be removed. If omitted or None, the byfes argument defaults to removing
ASCII whitespace. The bytes argument is not a prefix; rather, all combinations of its values are stripped:

>>> b spacious ' lstrip ()
b'spacious !

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

AAZ vre] E o] viojvg] Al A= do Y ve|ELF AA Y &= dsuth A AT 2
Zlo] old &t HFAL BEAE S Al A= WA EE removeprefix () & FZRIAAIL. o & 59!

>>> pb'Arthur: three!'.lstrip(b'Arthur: ')
b'ee!'!

>>> b'Arthur: three!'.removeprefix (b'Arthur: ')
b'three!’

0 #x
A AAE w5 U

bytes.rjust (width, fillbyte=b’’, /)
bytearray.rjust (width, fillbyte=b’"’, /)
eEmoz AYR AR Y BAHES o] widih A ADAE SHFUTh AR D fillbye (7] 23t
27

ASCII &H| o] 2) & AFR-5L U Th bytes BAL A9, width 7} 1len (s) Bt} Z AU 2+
BEREPER EE NN

o
-
o

<

0 #x

ol MM =2 Hio] E wj A M2 A A2 oA F2SHA Ut WAHA e AFEA
A AAE TS U o

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

bytearray.rsplit (sep=None, maxsplit=-1)
sep & A} /\lﬂ’q’\i Abgsto] vholy e Al A2 E 22 F o] HE AJFAR Uss Ut maxsplit
o] Fol AW 7Hg L EF A 2t maxsplit A} F o] +HUTE sep o] A= A A L None
o], ASCIT 3% £ ARO R o] £old BE AH AAAE PEAYYT S ER A Belsht
AS AL, rspiit ()= oo A AAS] B E spiic () AYH S22t

bytes.rstrip (bytes=None, /)

bytearray.rstrip (bytes=None, /)
Return a copy of the sequence with specified trailing bytes removed. The bytes argument is a binary sequence

specifying the set of byte values to be removed. If omitted or None, the byfes argument defaults to removing
ASCII whitespace. The bytes argument is not a suffix; rather, all combinations of its values are stripped:

>>> b' spacious " rstrip()

b!' spacious'

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

A Lol = ol ol ile] AU 999 ol =R AAY S Aguleh B4 ARl BE
A O] old g A U] AL B2 2 Zﬂ A= Uﬂ /ﬂ T removesuffix()E ZFF _]'/S Al Q. Oﬂ% £
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>>> b'Monty Python'.rstrip(b' Python')

b'M'

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

0 Iz

ol FlX =2] ufo] E v & WA A A2 A F&SHA] FF U - MAHA e AF2A T
M AAE WUt

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

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

sop & FEA A U2E AL vl A g g Fol A8 A DL sy E mapli o)
ARH AL 7k obd A9, A maxgplit £ o] TP U (WA, 2| AE = H o) maxsplit+l
7He] g4 = ZFAA H U . maxsplit ©) A QS A kAU -1 o]2pd £ o Aol syt
(s B E 2o HEOI YU Th.

If sep is given, consecutive delimiters are not grouped together and are deemed to delimit empty subsequences
(for example, b'1,,2"'.split (b', ") returns [b'1', b'', b'2']). The sep argument may consist of a
multibyte sequence as a single delimiter. Splitting an empty sequence with a specified separator returns [b"' ']
or [bytearray (b'") ] depending on the type of object being split. The sep argument may be any bytes-like
object.

o=

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

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

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

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

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

>>> b'1<>2<>3<4" . split (b'<>")

[b'1", b'2', b'3<4"']
L )
p ©] AR A ¢EA Y None 01‘5'3,@%—1"%@"131%0]@%%143}:@ = ASCII 59 EA}+=
S FEAR FokaL, Al A AT ol T8 g 3
o

H:

il

%%‘ S 23He = Ade AR} 2o 1l AJ A A
& 2aA] F Ut A Fo =, vl A l%ib‘rA CIl g9 vto 2 74 Al FAE None FRAZ
Urd 1 & 585 Yk

dE =d:

-

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

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

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

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

L J

bytes.strip (bytes=None, /)

bytearray.strip (bytes=None, /)

Return a copy of the sequence with specified leading and trailing bytes removed. The byfes argument is a binary
sequence specifying the set of byte values to be removed. If omitted or None, the byfes argument defaults to
removing ASCII whitespace. The bytes argument is not a prefix or suffix; rather, all combinations of its values
are stripped:

>>> b spacious '.strip()

b'spacious'

(TH5 sl el Aol A)
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(o] sl o] A ol A AI)
>>> b'www.example.com'.strip(b'cmowz.")
b'example'

A AZ wtol E ghe) wholy 2] Al A e A2 byres-like object D 5 Y5 U T

0 #u
o] Ml =2] ulo]E vl d WAL A AL A F2EA FHUT- MAE A e A2 A

M AAE Ut

Hlo]E Y 9 vlo] E uj QG A A o tf 3 o} w4 == ASCI & 3k vlo] 1 2] & A o] AFR-S 714 3hn 9l 9] 9]
vhol i 2] d ool A-&5FH HFuth o] Ao nuio] E v g WA == B A& o A ZHEshA] ek
A A 22 AAE AL
bytes.capitalize()
bytearray.capitalize ()

7} Hho] E 7} ASCIL 2212 s A% 71 3 WA vlo] = 2

BAHES S el % U th ASCII vho] 27} ohd @52 WA= 4] 9ba A9 Uk,

0 Iz

o WA= Hhol £ WG WAL A oA FAHA FEUTH- AR A G AR T4
A AAE g

bytes.expandtabs (fabsize=8)

bytearray.expandtabs (fabsize=8)
REASCH § F2at52 dA9 g3 Fo1X § A7)0 whe} sphut 1 o] 49 ASCIL &5 o] A=
225k A A2 BEAMR S E8FUTh | §] X & wbsize AFo] Evioh A U T (7] 2352 8] A1,
20,8,16 5l H AXE AFIYUH. A/DAE 3517 S8l @A do] 022 AAHH I AIALE
Hhol £ Th§l = A ARG o). Hhol E 7L ASCIL ] 22} (o1 \e ) o] W, @A) o] the & $] 19 2o}
w717 Bk ol ko] 23 o] £ 247 AFA BT (B £ AA = BAE A ruTh) @A) vlolE
7FASCIL 73] B2F (o' \n") T 7] A g8 (o' \r') o] BAF 2 AR 42022 A2 H Yh
T2 nlo| E= W A 2] ok AL 7 &) AL 0l atu) vfo] E 7} o] @A T =2 of] BA Qo]
14 7,

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

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

0 #x

ol WA =2 uio]l E v M2 A A oA A F2SHA dsUTh- HAHA B AFEAJA
M AAE Ut

bytes.isalnum/()

bytearray.isalnum/()
AR 2ae] BE who] E7h Suhul ASCH £ 7} = ASCH 4 21 40] 1 A4 27} wlo] 917
oW Trues EHFY IFXA oW ralseE EHF UG I8l ASCIH A+
2~ b'abedefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' ©f Q+= vlolE Zk <
ASCII A R 4= A A2 110123456789 o] Ql= vlo]E Zkd Yt}

o S4:

o
R
Yk,

O -
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>>> b'ABCabcl'.isalnum()
True

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

bytes.isalpha ()

bytearray.isalpha()
NA2e BE wolE7b Fobyl ASCH EAoln A A2 wol A o® True

£ TR 2194 oW ralse® TAFUL LW ASCH FAE, AAx
b'abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVIWXYZ ' of 9= vlo]lE ZEY Ut}
& =d:

>>> b'ABCabc'.isalpha()

True

>>> p'ABCabcl'.isalpha ()

False

bytes.isascii ()

bytearray.isascii ()
AlA27Falo] AU Al A 20 BE vle] EZFASCIH True S 850, 134 ¥ oW False S
=25 Utk ASCI Ho] E 2] ¥ 9] = 0-0x7F Ut}
Added in version 3.7.

bytes.isdigit ()

bytearray.isdigit ()

A A9 BE upo] EZFASCH A R =0l v] AJF 7L Blo] YA oW True s B85 187
oM ralsed Ee]E LT ASCIL A A4 AJBA b1 0123456789 o Q= Hlo]E ZhejuTh

dE =d:

>>> p'1234"' .isdigit ()
True
>>> p'1.23"'.isdigit ()
False

bytes.islower ()

bytearray.islower ()
Al 2o o= st ASCH A E A7 931, ASCII thE A7 QLo True S, 18X O W ralse
2 583U,
=2 =2 =]

dE &4

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

False

ASCII A28 A= A F A brabedefghijklmnopgrstuvwxyz' o 9+ vlo] E ZFJd U th ASCI tf &
Al=, Al B2 b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] Y= vlo]E ZFd vt}

bytes.isspace ()

bytearray.isspace ()
A A2 BEHlo] EZFASCI g o] 31, A] A A7 1] o] QIA] 9O W True & EFIL 28] 940
FalseS E#]F U ASCH 3 EA= A B2 b \t\n\r\x0b\f' (2 o], B, & ulg, 7] 2| A
g, 4 ®, & 7 E5)of A= vhol E Y th

bytes.istitle()
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bytearray.istitle()
AJA2T7FASCH A5 Al o] A AJAAZF RO QA GO W True s EH T IHA O W False s
SHFUL “AE Aol o Hoof tht AM S Y2 bytes.title () & FRIAA L.

e &9

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

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

bytes.isupper ()

bytearray.isupper ()
Al 2o Ao = 31t ASCH thE A7 937, ASCIT AF A7 QO True S, 18X O W ralse
s =HqF4h

oE =4

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

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

ASCII &8 A= A| 2 b'abedefghijklmnopgrstuvwxyz' o 9= vl E ZE Y Yt} ASCII tf &
Ab=, Al B2 b' ABCDEFGHIJKLMNOPQRSTUVIXYZ ' o] 9= vlo]E zkd vt

bytes.lower ()

bytearray.lower ()

REASCIH Y EAE S AFAE HE3 A P29 EALR S S8 &Y

dqE =d:

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

ASCII A8 A= A B A brabedefghijklmnopgrstuvwxyz' o 9+ vlo] E ZFJ U th ASCI tf &
Ab=, Al B2~ b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ ' o] Y= vlo]E ZFd Yt}

0 Iz

o WA= molE wjd WAL AR NA FATA GsUTH- AAHA R BEEA T4
A AAE BE

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

ASCII & ZAA A U vlol g AlgaY & g2EE 85U ol iAEE &8 UFrEd
universal newlines 33 =& A& U T} keepends 7} 0. 2 Fo] X X ¢k= 3 AT} B|AE o & HFEL

EE A FFUT

dE &4

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

[b'ab ¢', b''", b'de fg', b'kl']

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

FEAARDL sep o FOAHE W spric ) 9 L2, ol WAEE W AA2o A W 2z
R, v F 0 ES A EE BEA S
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>>> b"".split(b'\n'), b"Two lines\n".split (b'\n")
([''], [b'Two lines', b''])

>>> b"".splitlines (), b"One line\n".splitlines()
([1, [b'One line'])

bytes.swapcase ()

bytearray.swapcase ()
BEASCH 284S 3P 42, T W vhdsbd 2 A8 A das] BARe S8 F T

dE £

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

ASCII &~F A}+= A| B2 b'abedefghijklmnopgrstuvwxyz' o 9+ vHFolE ZF Yt} ASCI &
A=, A B2 b ABCDEFGHIJKLMNOPQRSTUVIXYZ ' o] Y& nlolE gk yth.

Unlike st r. swapcase (), itis always the case thatbin. swapcase () . swapcase () == bin for the binary
versions. Case conversions are symmetrical in ASCII, even though that is not generally true for arbitrary
Unicode code points.

i il

o] M=o nfo] E v g WAL A x|l A F2EHA] s Ut IAE A e A2
A AAE s U

bytes.title ()
bytearray.title()

S} 7} ASCII ThE A2 Al A3130 Lol 2] #2415 28242 A% Aol 1A o] we]ve] A A2E
B U Aol 2 gt Hhol= e £33 A % AHE dUh

& =4

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

ASCII 28 2}= AW A b'abedefghijklmnopgrstuvwxyz' o] Y= HFolE ZFY U] T;]- ASCII 9| &
A= Al b' ABCDEFGHIJKLMNOPQRSTUVIWXYZ' ©f Y= HlolE %k%]\%r/]- o2 R E dlo|E L&

ﬂﬂcﬂaaqw

o] ¢ EHL oS ZAEY AHor HE 7hdd do] 5954 Ao AUt o] Fo=
qa ]Hﬂidﬂh%%ﬂi%A}EéEEﬂﬂLﬂﬁﬂ%ﬁﬁiq%ﬁ%ﬂﬂTl
ol& °46}~ A7t obd = 55U Th

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

AFAG Ag ool ctEAER o BN PHE FHT 5 AUt

>>> import re
>>> def titlecase(s):
return re.sub(rb" [A-Za-z]+ (' [A-Za-z]+)2",
lambda mo: mo.group(0) [0:1] .upper () +
mo.group (0) [1:].lower (),
s)

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

o] W= vhol= wj A WAL AAe o) A BATA EUTH- WAHA b AL 2R
A AAE e

3

G
o
5

bytes.upper ()
bytearray.upper ()

REASCH AFAE s F hEAE A A B A BEALRS S8 & Ut
dE &4

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

ASCII 28 2}= AW A b'abedefghijklmnopgrstuvwxyz' o] Y+ HFolE ZFJ Ut ASCII o) &
A=, Al DA b ABCDEFGHIJKLMNOPQRSTUVIHXYZ ' o] 9= Hlo]E ZF Ut}

0 #x

ol A =2 Hio] E v M2 A A oA F2SHA hsUT- WAHA e AFEAJ
M AAE Ut

bytes.z£ill (width, /)
bytearray.z£fill (width, /)

Qo) 7} widih Q) NA2E WE] 93 ASCI b1 0" EAE Aol AL A A2 HARE Bel 5
Utk A% 25 HFol (o' /o) £5 £ A9 o] ohe 5 o At Ao APt

=
bytes AA| & A%, width 7} len (s) Btk A AU 22 4% 92 AldLE ESF U

dE =d:

>>> b"42" . z£fi11(5)

£'00042"
>>> b"-42".zfi11(5)
b'-0042"
0 Ix
ol A =2 nio]lE v d M AL A A2 ol A F2AeA] Ut - MABH A ode Be2A A

A A E w5,

4.10.4 printf AE}Q HjO|L2| ZOE!

0 3w
o7 AHA EH A4S ol 7HA] AWA O R E (N E Eo] REHIMUE v
A 23E ) FEtE FS BAR S itk A4D gol FE T I Y A FER

Ao} g Th

N
N
)

>

vhol v g Al A= 87k 258 W AAbS 21 JFUTH & A4 (RER). o] A2 vlol e =
e = 23 AR AL s FU T format % values 7F ol A wf (formar = vlol g AlAAd YT,
formar | 5-2] s AZ YA = 07 ©] 32 values ©] & o] = C Aol A sprintf() &
AHE-3He A vl T
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format o] 3} QJAAE 831, values = =)}
values = format B}o] U 8] A| A2 AA| 7} A A 5= 2o o e =
gy e]) ofof Fth
A PA = F Ol o] Y FAE 2T S Z2 7 8452 2P, WEEA] o] SAHE
Lkebof gt
1orer F2F BAY A& YER YT
(

9}\/:_141—/]_%%()65 _j_a;(] o}on:]
o g AA (& =01,

2. Mg 7] (A AFRD: 252 SR BAE A E2E FAFE U (A8 S°1, (somename)).

3. S S (A AR SR S 139 Aol 9FES FUTh

4. H4 e Z (A8 AR v+ (RaBEa3) 2 A, A FL2 values 7E 2] TS 2420l A
olslal, e AA= Ha 2= FH A U= o FYoh

5. A9E (A9 AFD): o () ol AR =S US o (ChaE Bl aa) 2 A s, Al Y
5 values 7= 2] th 84004 938]a, ASS g AUE Foll FUTh

6. Aol A (dE AHD)

7. A 3.

2EF5 °17<}7}a/‘5|‘“‘]ﬂ (== ‘:}E UH 3) <

o
°

Fe R oE RA QAU A Sl

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

o] 7:1 0 * z]x%z].e /\]._9.

&4 g
Mak o) BAbE oo 2y oh

k)
i
2
2
r O
2
=
E
)

2867 wEd Y.

E 8 =

a

4 R ol “eh A A7 (oFhol A= ol dsUTh = AU T

0! A2 2 7] B 022 Afeyth

- HEd g2 9oz AU (8 ot Fol AW o ARG A T,

v (¥ o]2) Ho gl S uf 2o BEol F el M FAFYUL (F5E W 244
dyh

e HIEACor o) S G FAYT (0 Ee o] SR .

Aol 782 (h, 1, 1) & AT T+ AA T, sto] oA BREA ¢k7] w2l FAIFUTH- o & S0

$1d & %d ot ZF5UTh

W FY 2 R 25yt
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Orc3

W= =
2t E
dr BRI e A A 77
it BRI Qe A AR 27
o' HE e’ F €))
v EHYE RE-rd 2SS ®)
'x' RE Qe 16 (AFAD. 2
X' BE e 1635 (HEAD. (2)
'e' Floating-point exponential format (lowercase). 3)
'E'  Floating-point exponential format (uppercase). 3)
'£'  Floating-point decimal format. 3)
'F'  Floating-point decimal format. 3)
'g' Floating-point format. Uses lowercase exponential format if exponent is less than -4 or not less than  (4)

precision, decimal format otherwise.
'G' Floating-point format. Uses uppercase exponential format if exponent is less than -4 or not less than ~ (4)
precision, decimal format otherwise.
' G ubolE (B EE 2ol 14 Hiel v AJEAE F & dYh.
'b'  Bytes (any object that follows the buffer protocol or has __bytes__ ()). 5)
's' 's' £ 'b' o] A o]l ho] 2/30 A Rt ARG of of Y. ©)
'a' Bytes (converts any Python object using repr (obj) .encode ('ascii', (5)
'backslashreplace’') )
‘et v rar 9] 83 o] 1 3ol 4 2/30 A v AF-] of of F k. ™
s QA ABE A 9, Aol v EA7F EA YL
T E:
(1) oHR B4 R 8A S Bol B 875 A (001) & AU
2) Al FA2 3 A =2F ol A rox' B rox' ('x' U rx' 8 F ol S AFE St Lo
uetgebyoh £ Ad gk
3) A AL 2 F ol A7 LA FHEtE 4 e S 23U T
AREL 257 ol AUSE AT /1R 6T
@) A A2 Aol FF arde 2@t Aol L= 02 A AHA syt
AUEE 257 HH Y FEANSE AR ARG 69U Th
5) Ad=7tvoletd, 92 v A2 ZH YT
©) bres £ AAH AGUTE AW 3x A2 =0l A= A AR A k5T
(7) prer' & HAAEH AFUCh A 2 3x Al g =2 A= Al A A dFUTh

(8) PEP 2375 3= 3lA 8.

0 #Fx

ol i =2 violE v d WAL A A A A FFA FsUTt- HABHA A= BFEAZEA

AAE BT

t] 1.7]

PEP 461 - bytes 2} bytearray ©l] % Z v} & 37}

Added in version 3.5.
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4105 22| 7

nemoryvien A E Sl TEA WE 22 e T & Adat AR U3 o E o] B flo] 42w 4

QA FU

class memoryview (object)

Create a memoryview that references object. object must support the buffer protocol. Built-in
objects that support the buffer protocol include bytes and bytearray.

A memoryview has the notion of an element, which is the atomic memory unit handled by the
originating object. For many simple types such as bytes and bytearray, an element is a single
byte, but other types such as array.array may have bigger elements.

len(view) is equal to the length of tolist, which is the nested list representation of the view.
If view.ndim = 1, this is equal to the number of elements in the view.

B A 3.1200 4 HA: If view.ndim == 0, len(view) now raises TypeError instead of re-
turning 1.

The itemsize attribute will give you the number of bytes in a single element.

nenoryview £ Setol A7 QI EA S A Astel tlo 6 E w23 AL Lol 2
AB BE 5k

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

98

>>> v[-1]

103

>>> v[l1l:4]

<memory at 0x7£3ddc9f4350>
>>> bytes (v[1:4])

rlr

b'bce’

format ©] struct EE HolH B A A G2} F st A, AT E= AT FES
At AU A AE Y 2uke Yo g shite] 24s SHF UL 94 Re
B As EE e 44 E 2= FEE A9 F 5 deUh oA e R A
23] ndim )2 A5 E 2 FEZ AYAYT 5 A5tk o714 ndim & 3 F L ek
JAL R HE N FE2 QAT S s

thg2 ko] 7k obd HAle) o gLtk

>>> import array

>>> a = array.array('l', [-11111111, 22222222, -33333333, 44444444])
>>> m = memoryview (a)

>>> m[0]

-11111111

>>> m[-1]

44444444

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

[-11111111, -33333333]

33 AR 7k 227 ZFsshE, R ) s A9 Sekol s B AU 27 WL

585 A FsUth

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

>>> v = memoryview (data)
>>> v.readonly

False

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

>>> data

(Th sl el Aol A%)
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(o148 s o] A oAl Al A
bytearray (b'zbcefg')
>>> v[1:4] = b'123"
>>> data
bytearray (b'z123fg"')

>>> v[2:3] = b'spam'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: memoryview assignment: lvalue and rvalue have different.
—structures
>>> v[2:6] = b'spam'

>>> data

bytearray (b'zlspam')

One-dimensional memoryviews of hashable (read-only) types with formats ‘B’ , ‘b’ or ‘c’ are

also hashable. The hash is defined as hash (m) == hash (m.tobytes ()):
>>> v = memoryview (b'abcefg')

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

True

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

True

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

True

WA 3.3 A ¥ 7 : One-dimensional memoryviews can now be sliced. One-dimensional memo-
ryviews with formats ‘B’ , ‘b’ or ‘c’ are now hashable.

WA 34004 HA: o)A W RE Be= 5O F collections.abe.Sequence & 553
[Bh=3

WA 3.500 4 ‘iﬂ%‘t oA WEE He= AT FEE AGAE = AdH5UTh

] A 3.14 9 A} ¥ 7 : memoryview is now a generic type.

memoryview & ‘;’% A A EE 7R 2 95Ut

__eq__(exporter)
w2 2] H -2} PEP 3118 A& A} (exporter) = 1’4——.»]- o 2 AL wES o) 2o}
Auth 2 o] F55ta I ALY 2 F A I ET} struct S AHSEH
o e A ol 2k
AR torist () 7 AR struce A EAD o] RE AJe] A9 v.tolist () ==
w.tolist () Wv &we ZHYth

-

>>> import array

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

>>> b = array.array('d', [1.0, 2.0, 3.0, 4.0, 5.01])
>>> ¢ = array.array('b', [5, 3, 1])

>>> x = memoryview(a)

>>> y = memoryview (b)

>>> x == a == y ==

True

>>> x.tolist () == a.tolist () == y.tolist () == b.tolist ()
True

>>> z = y[::-2]

>>> 7z == C

True

>>> z.tolist () == c.tolist ()

True
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B4 2ol oo 2 EAN AU A God AR B LA Yekn M2

D} P4 AL A HH U §o] ZEstE 21EFUh:

>>> from ctypes import BigEndianStructure, c_long

>>> class BEPoint (BigEndianStructure) :
_fields_ = [("x", c_long), ("y", c_long)]

>>> point = BEPoint (100, 200)

>>> a = memoryview (point)

>>> b = memoryview (point)

>>> a == point

False

>>> a == Db

False

Note that, as with floating-point numbers, v is w does not imply v == w for memoryview
objects.

WA 3304 A o] WA E 5 FAF =2 M E F2E FASHL 94

H 2 E v a5

tobytes (order="C")
W3le) dlo]e1 & wol 2@ 2 FelE U h ol ] Foll yces ANAE TEIE
A3 55U

>>> m = memoryview (b"abc")

>>> m.tobytes ()
b'abc'

>>> bytes (m)
b'abc'

AL g A5 éﬂ-h BEEQSAE U EZ HEeto] FYstgAER THE A9
7"“\45} tobytes () £ struct ZE B Qv AL 23] BE F4 g4
A Ao,

Added in version 3.8: order={‘C’, ‘F’, ‘A’} 4 5 U5 .

gl g "ol C ‘/‘ri_L CHE s Ut d% 7o 4%, A
2 v 22 & AFR-S M EE U 53], W2 U 7
A&LA o)A k2 Ho A, dolEHE WA CE AE Y
st 2 Utk

hex (¥, bytes_per_sep=1)

3L
~—
t}. order=None-2 order= C’

hex (sep, bytes_per_sep=1)
W o] Zulol 28 F A 16752 A £AD AAE BFUTH

>>> m = memoryview (b"abc")
>>> m.hex ()
'616263"

Added in version 3.5.

B A 3.89 A HA: bytes.hex ()2 B]=SHA|, O Al memoryview. hex ()= 1634
o] ulo] E Atolo i 7| E 5 4 A7) Aol A& A sept bytes_per_sep W 7] ¥4~
A A

m{m m{N'

tolist ()
W3 e HolBg 245 Bl2aER BEF UL
>>> memoryview (b'abc') .tolist ()
[97, 98, 99]

(Th sl el Ao A<
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(o148 s o] A oAl Al A
>>> import array
>>> a = array.array('d', [1.1, 2.2, 3.31)
>>> m = memoryview (a)
>>> m.tolist ()
[1.1, 2.2, 3.3]

WA 3300 A W7 colist () & O|A struct BE B BE B £ vo]E R
PA I oAk 28-S A AU Th

toreadonly ()
el 7 A 7] AE v e ek A W2 { AA = AEHA o
P
sS4yt

>>> m = memoryview (bytearray (b'abc'))

>>> mm = m.toreadonly ()

>>> mm.tolist ()

[97, 98, 99]

>>> mm[0] = 42

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

TypeError: cannot modify read-only memory

>>> m[0] = 43

>>> mm.tolist ()

[43, 98, 99]

Added in version 3.8.

release ()
H2e H A s &9 o5 M E HAFUTE B2 A= F7F 2 AA
2= EW3 ZAE It} C’ﬂ%%o] bytearray + QA A2 97 Z2E &
FAZYh; whetA, relf:ase()E T E5H 7he s g we o] Alg A Al A
538 A4S AT 5 dsYth

After this method has been called, any further operation on the view raises a ValueError
(except release () itself which can be called multiple times):

>>> m = memoryview (b'abc')

>>> m.release ()

>>> m[O0]

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

ValueError: operation forbidden on released memoryview object
.

vith BE MG AYAE By e ez s 508 U5 A5k

-

>>> with memoryview (b'abc') as m:
m[0]

97

>>> m[O0]

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

ValueError: operation forbidden on released memoryview object

Added in version 3.2.

cast (format, /)
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cast (format, shape, /)
MEe B A2 FAo BFoR ALYFUch
[byte_length//new_itemsize]

ID->C-9< 7 C-d<% > 1IDY Yt}

shape 9] 7] E Zk
Qv A3 7k Aaelol Ak o vl Ao,
B2 AR w R Fol Ak W A= EAME A Ut A9 = N

rlo r rlo

The destination format is restricted to a single element native format in st ruct syntax. One
of the formats must be a byte format ( ‘B’, ‘b’ or ‘c’ ). The byte length of the result must be
the same as the original length. Note that all byte lengths may depend on the operating system.

1D/long -2 1D/unsigned bytes 2 7| 2~ E:

>>> import array

>>> a = array.array('l', [1,2,3])
>>> x = memoryview (a)

>>> x.format

BR

>>> x.itemsize

8

>>> len (x)

>>> x.nbytes
24

>>> = x.cast('B'")

Y

>>> y.format
"B

>>> y.itemsize
1

>>> len(y)

24

>>> y.nbytes
24

1D/unsigned bytes & 1D/char 2 7| A~ E:

>>> b = bytearray(b'zyz')

>>> x = memoryview (b)
>>> x[0] = b'a'
Traceback (most recent call last):

TypeError: memoryview: invalid type for format 'B'

>>> y = x.cast('c'")
>>> y[0] = b'a'
>>> b

bytearray(b'ayz')

L

1D/bytes £ 3D/ints 2 7| 2~ E 3+ & t}A] 1D/signed char 2 A~ E:

g
>>> import struct

>>> buf = struct.pack("i"*12, *1list (range(12)))
>>> x = memoryview (buf)
>>> y = x.cast ('i', shape=[2,2,3])

>>> y.tolist ()
ceeo, 1, 21, [3, 4,
>>> y.format

111171
i‘

>>> y.itemsize
4

>>> len(y)

(TH& sl oA ol A%)
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(e1 A sl o] A ol A AI5)

>>> y.nbytes
48

>>> z = y.cast('b'")
>>> z.format
e

>>> z.itemsize
1

>>> len(z)

48

>>> z.nbytes
48

1D/unsigned long < 2D/unsigned long & 2 7| A~ E:

-

>>> pbuf = struct.pack("L"*6, *1list (range(6)))
>>> x = memoryview (buf)

>>> y = x.cast('L', shape=[2,3])

>>> len(y)

2

>>> y.nbytes

48

>>> y.tolist ()

(o, 1, 23, (3, 4, 5]]

Added in version 3.3.

WA 3500 A WA HholE G AR MR n) £ B4 o) B Al A e T
count (value, /)

Count the number of occurrences of value.

Added in version 3.14.

index (value, start=0, stop=sys.maxsize, /)

Return the index of the first occurrence of value (at or after index start and before index stop).
Raises a valueError if value cannot be found.
Added in version 3.14.

2 7Hd 97] 4§ o= HEE AST 5 A5

obj
w522 o] st AA:

>>> b = bytearray(b'xyz')
>>> m = memoryview (b)
>>> m.obj is b

True

Added in version 3.3.

nbytes

nbytes == product (shape) * itemsize == len(m
A2 e A E vhol E YT H len(m) I 22 8+ 5 th

>>> import array
>>> a = array.array('i', [1,2,3,4,5])
>>> m = memoryview (a)

(TH5 sl el Aol A)
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>>> len (m)

5

>>> m.nbytes
20

>>> y = m[::2]

>>> len(y)

3

>>> y.nbytes

12

>>> len(y.tobytes())
12

(o] sl o] A ol A

A%)

ok Wl

>>> import struct

>>> buf = struct.pack("d"*12, *[1.5*x for x in range (12)
>>> x = memoryview (buf)

>>> y = x.cast('d', shape=[3,4])

>>> y.tolist ()

(0,0, 1.5, 3.0, 4,51, (6.0, 7.5, 9.0, 10.5], [12.0, 13,
>>> len(y)

3

>>> y.nbytes

96

L

1

5, 15,0, 16,

511

Added in version 3.3.

readonly
w227t ¢} 7] A8 QA o HE UEt = =2l 3k

format
5o A abe] U G4 (ococ BE 2B S LI 2
ATARRE 422 94 BAAR BBl D 5 YA T YR w A=

YA HolBl B & 24 FA o7 AU

AUt v

H
=

(QL tolist ())+

WA 3304 WA B FALZ oA struct ZFE TR Wk AUk o] AL
memoryview (b'abc') [0] == b'abc'[0] == 97 ©o] & 9ugd ]t}

itemsize
W52 B 7840 27 (vho] E):
>>> import array, struct
>>> m = memoryview(array.array('H', [32000, 32001, 32002]))
>>> m.itemsize
2
>>> m[0]
32000
>>> struct.calcsize('H') == m.itemsize
True

ndim
v 22 7 Yehl & okl Wl d o) A9 45 Ut

shape
N-2H vl @ 2 A 9] w2 2] o] R ¢g 7He] 7], Aol ndim l B9 FEYUTH
7 33004 W 7: ndim =0 2 0] one THAL ¥l FE2 A F Tk
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strides
Wdo] 72 A0l el 2 L 45 FReew] BRI R E £ 5 AFE, 20 ndin 9
Ao FEdYTH
W 33004 W7 ndim =0 2 ] None A W FES AFFYh
suboffsets
PIL 2~ ehe) mf ol )24 0 = ARk ke AR AlFE
c_contiguous
W 227} C-21<5 A& YEr = =2 3L
Added in version 3.3.
f_contiguous
HEE 7t 2EZ <5 AAE LERY
Added in version 3.3.

rr
i
ACh
oy

contiguous
w227} A% A S e = =2 %
Added in version 3.3.

4.11 &8t & — set, frozenset

AT ) AL A2 TE 6 s AR €A g BIAY U, QuAg
Aol A 5% A S A T AR, 9 AL e 9 2
(ch= A o] L‘] S8 WA dict, 1ist, tuple F A D collections B
o2 Z2da A7 npz 7R 2, IS x in set, len(set), for x in set = AW UtTh A7l =
Afolme, A5 a0 AN AY A4S 554 5T mebs Aake ou 4, Zetelq =
71 eF Al A28} A 522 A DSk A] syt

B % 7 43R0l A8 cocsh rrosenser, sor 32 AW AYE — W82 add() U renove )

o} 2o HAHEE ASE] AT = 5 yTh 7}‘3“171 UﬂfOﬂ, Al ghol ¢l gxvg 7] =&
21T dAZ AT 5 %’i%‘/lﬂ} frozenset @2 B0l F| A 715 EMDP— IS0 7 Fojl =

WE&S vhE 5 sy th wetA gAY E 7] B v J T 942 AR S dF YT

H| o] QA A] oF-2 set-2 (frozenset 2 OFHUTH sec JAHETH ol et S 2T QM P REE T EH A& FES

Yol BE 4= A5 UtTh d & £9J: {'jack', 'sjoerd'}.

T Zela AR A A5t

class set (iterable=(), /)

class frozenset (iterable=(), /)
iterable A 24E FH 3= Al set == frozenset AR S S8]EF5 Uttt Ao YAE= e A] A 7}
5 s of ?J‘/] ok AP A x4 ﬂﬁﬂ 1, 285 = AT WEA] frozenset A of oF T th

tterable L A ABA o™ /\H ¥l A3te ==Yt}
AL oy 7 g er @ 9l th:
¢ %:’é—i (‘)-]-—oﬂ ‘@EE :VL_\":‘:L— 24 L]'Oé ]’7]: {'jack', 'sjoerd'}

. @?j’ ﬁéﬂ'ﬁfﬂ/ﬂ /\]-%-'?5]—7]: {c for ¢ in 'abracadabra' if c not in 'abc'}

X

mln
¥

i)

. f{i*ﬁ/‘éx}/\}%é}ﬂ et (), set ('foobar'),set(['a', 'b', 'foo'l)
setd} frozenset o A2HAE T3 22 A4kS A3 th:
len(s)
Adsd a9 a7DE stk
x in s

s ol Tl x o] WA AAE T,
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x not in s
s ol tisf x & B WA S AR o
isdisjoint (other, /)
Aol other 9 FF V45 24 F= A9 True T FAFUC AL LYl FHF L,
2831 2w gk A Z 4 (disjoint) 2t g o}
issubset (other, /)
set <= other
Agke] BE Q47} other o = 3H 22 AAFI T,
set < other
@@’0] Othe}’?/] 7‘(_]—‘?——5—7&@’?_11 715]/\]-@’1%1:}, é, set <= other and set != other.
issuperset (other, /)
set >= other
other ©] B 27} gkl £ =24 A
set > other
Z&+o] other & A4 A &QA A AAFEYTH =, set >= other and set != other.
union (*others)
set | other |
A B othersol] Y= das2 FAEAR M ATS SHF U
intersection (*others)
set & other &
A ZEothers?] ¥5 A4SE FAY A FEE S5
difference (*others)
set - other -
Adole 2FH PV othersoll & ZAF A 42 Y452 749 A Jde SdFUTh
symmetric_difference (other, /)
set ”* other
Agolttotherol] 235 o] Yoyt & BFo A= S dLEZ AT A AFS &Y
Utk
copy ()
Aol e BARS EeF T

Note, the  non-operator  versions of union(), intersection(), difference(),
symmetric_difference (), issubset (), and issuperset () methods will accept any iterable as
an argument. In contrast, their operator based counterparts require their arguments to be sets. This precludes
error-prone constructions like set ('abc') & 'cbs' in favor of the more readable set ('abc').
intersection('cbs').

setd rrozenset BY Y 749 WLE AAYUTE F G A WP =
R oA A el o (12 e A 2 AR D, A5 S 499 4

AFFEEAF AT 2R = & A7) L wl vk 3 AA Hdo] F A JFE o 25Ut @E}Ol
o2 Qg A4 R B CFA A oI A ¥ 2 A= 9 F) D w3 A R go] Al gkt
Yt

set 9 A2r"HAE I YA E 79O 2 rrozenset 9 A" A9 vy Y}t o
% %01, set ('abc') == frozenset ('abc') + True % %Eﬂ—f—i set ('abc') in
set ([frozenset ('abc')]) & UFR7FA] Y Y T}

BE A3 9 =5 vl A £ A (total ordering) 342 A RE3LE A ¢k
%2 5 79 /‘12*0 A 27 g Az FE kel obdynh, 2
£ 585 Yt} a<b, a==b, a>b.

o0
2
frt
e
9,
=
9,

O
>

92
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AFe B8 A (L2 AT BA) D A7) W 2o, [ ) B B & 1ise. sore () WA E)
Ak Aolw A gk
SA e 714, Age] Aas WEA 84 75 sok g o

set AATAS) Frozenser & B olF AL R A 947 B EelFch o E Sol:
frozenset ('ab') | set ('bc') = frozenset & AAEAE EZ#F T

U2 &£ frozenset 2] W AR E A G A Al set AT ARG 5 e AdES

he gk

update ( *others)

{
0
o

set |= other |

A ES AAAA, BE others9] 4AES T YT
intersection_update ( *others)
set &= other &

S AAHA, L AT othersol] 3502 23H A4S G YTh
difference_update ( *others)
set —= other |

A% AAHA, othersel] 9 ALE2 A A Gk,
symmetric_difference_update (other, /)
set “= other

AL ANANA, T A o= & Folut £349
add (elem, /)

A4 elem & AT 713Ut}

remove (elem, /)

rj_q

aEW G

A2 elem & QA FoN A A AT T elem 74 A gHol 23 o] YA ko keyrrror & D03
S

discard (elem, /)
U4 elem o] Aol 2= of Jlod AATU.

pop ()
Aoz oo 928 AAN BT Aee] Hlol g A9 keyerror & Q07
ek,

clear ()
Q3o mE A4E AAT

1 =7, update (), intersection_update (), difference_update (),

symmetric difference update() WA= 0] AA WAL Qo] o B PBL AR
SEDSICE

Note, the elem argument to the __contains__ (), remove (), and discard () methods may be a set. To
support searching for an equivalent frozenset, a temporary one is created from elem.

4,12 Oj= & — dict

v g A= A 7hs ghe 4o AAo th-sF YT mE2 b ARG @A 24 it
EZ 13 o] 9 , B Y g (dictionary). (Th2 ZAH ol Y& WA 1ist, set, tuple *ﬂV\ 2
TRBHAHAIL)

o]I

collections B EE

A dictionary’ s keys are almost arbitrary values. Values that are not hashable, that is, values containing lists, dictio-
naries or other mutable types (that are compared by value rather than by object identity) may not be used as keys.
Values that compare equal (such as 1, 1.0, and True) can be used interchangeably to index the same dictionary
entry.
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class dict (**kwargs)
class dict (mapping, /, **kwargs)
class dict (iterable, /, **kwargs)

A A 9% AR (o] e & AE) AAE AREY APoRH 271348 A AV S
EelF ok

YA el o8 A ez BE 4 gtk

e =HT o g EE FEHkey: value S UE3}7]: {'jack': 4098, 'sjoerd': 4127}
-+ {4098: 'jack', 4127: 'sjoerd'}

« dAYE Az AAH ARSI {}, {x: x ** 2 for x in range (10)}

e & AAA AFL3F}7]: dict (), dict ([ ('foo', 100), ('bar', 200)1), dict (foo=100,
bar=200)

If no positional argument is given, an empty dictionary is created. If a positional argument is given and it
defines a keys () method, a dictionary is created by calling _ getitem__ () on the argument with each
returned key from the method. Otherwise, the positional argument must be an iterable object. Each item in
the iterable must itself be an iterable with exactly two elements. The first element of each item becomes a key
in the new dictionary, and the second element the corresponding value. If a key occurs more than once, the
last value for that key becomes the corresponding value in the new dictionary.

9= AR AZH T, 719 = AR}l gho] 914 AARRE TS0 FAe)o] 7Y
t}. 2718 £ 717} o) v EA ek, 719 = AANA & gl 92 Aol AA & ke AT

A
S WA o Al A opko] 7| = AAbE FET kol r A ARl 7)o thaf Al vk 25 gtk 1 99
AFEREREIRINE AL S AFUTH

Dictionaries compare equal if and only if they have the same (key, value) pairs (regardless of ordering).
Order comparisons ( ‘<’, ‘<=", ‘>=", >’ ) raise TypeError. To illustrate dictionary creation and equality,
the following examples all return a dictionary equal to {"one": 1, "two": 2, "three": 3}:

>>> a = dict (one=1, two=2, three=3)

>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1])
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> f = dict({'one': 1, 'three': 3}, two=2)

>>> a == b == ¢c == = g ==

True

AR Ao A o] A AL G R Thol A A A Ao ShSA B AF Gk 1 9]
9L RERE 7S ST S AB UL

gAU e 4 £AE FATUT 718 B E SA e AT 0 A A FEUTh AR Fo
2748 )& ol AH Yo

-

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d
{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (d)
['one', 'two', 'three', 'four']
>>> list (d.values())

[1! 2’ 3/ 4}
>>> d["one"] = 42
>>> d

{'one': 42, 'two': 2, 'three': 3, 'four': 4}
>>> del d["two"]

>>> d["two"] = None
>>> d
{'one': 42, 'three': 3, 'four': 4, 'two': None}
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F[
Ir

WA 3760 87 gAY AR Y £A Dol RAFUTh o] $4-2 365 H CPythond] 73
AR AV T

JAEL 9/ A st AAEAUTHIHBR, AH§A Ao 3 B2 A Ashof Tl Th:

list (d)
gAvEldol M BE 7)Y glaEE FEF U
len (d)
gAveldol e FEY & SHFUTh
d[key]
7 key 91d 2] FES Ze{HUTh key 7} W] Fol| Yl A keyError & 4o 7Yttt
If a subclass of dict defines a method __missing__ () and key is not present, the d[key] operation

calls that method with the key key as argument. The d[key] operation then returns or raises what-
ever is returned or raised by the _ missing__ (key) call. No other operations or methods invoke
_missing__ (). If _ missing__ () is not defined, KeyErrorisraised. _ missing__ () must be
a method; it cannot be an instance variable:

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

return 0
>>> ¢ = Counter ()
>>> c['red']

0
>>> c['red'] += 1

>>> c['red']

The example above shows part of the implementation of collections.Counter. A different
__missing__ () methodisused by collections.defaultdict.

d[key] = value

dlkey] = value & A A3t}
del dlkey]

dolA dikeyl E A AU key 7} w5 ol @l A% keyError 8 4o YTk
key in d

d Oﬂ 7] key 7]— 2)\2_‘?*; True &, _j_%‘ll] %]y—g_t:} False & EE:] HE}‘

key not in d

not key in d &S5yt

iter (d)

G929 7o g o El 2l o] Bl & EHE UL o] AL iter (d.keys () o BEYUTL
clear ()

YA elel A BE FEL A A g
copy ()

YA Ee) P BARE S E T
classmethod fromkeys (iterable, value=None, /)
iterable ©) A| 23t= FES 7|7 AFLS T RE S
fromkeys () £ MEZ GV EE EF %ga]/\ ol A = QU T} value ©] 7] B g None
oJUth RE glo] T QAEIAE A2 value 7} ¥l B2} 7+ Zhw A7} 5= AL

]_
DA S S eI, B GE DS AR, A YA e) B2 el 02 A B
Al L.

value = 4R E A GA el S FUF U
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get (key, default=None, /)
key 7}t AU Elol] Q= - key ol th-&-3t= g2 =851, 18 A 2 W default & =2 F U T

default 7} T A A ko™ 7] E 7k None o] AFZEH UTH T A o] WA= FUE keyError
£ 9074 o

items ()

gMueE F5S((key, value) ) M FE EHFU 7 AAle] 24 S F=x5HA 2.
keys ()

Y9AqUe 7159 A BE SHEUTL H AA 0] 4uA & FxeA L.
pop (key, /)

pop (key, default, /)
ey 7+ LA 2ol 10 A AL L 92 E A F ULk T8 S0 defuul & EE 1T
default 7} 5] A X o]—_]—_y key 7} A glof Qo™ keyError & ?:_]_0_9\3 Yt}

popitem()
gAY g oA (key, value) B2 A AL & EF Utk B LIFO (last-in, first-out) <A £
Llxe=hRh=g
popitem() = AP G FoAAN TF AHEH Tl MU E Y H o= o] g o] St
o 83Uk g g7k ale] 9le :q popitem() 8&-& KeyError 5 42 YTh
W7 3.7 4] ¥ 7 o] A LIFO <& A 7} B8 Uth o] - WAl A <=, popitem () 7} B 9] 7]/3k
W MEE .

reversed (d)

gAY 7] st I olHA OHE S8 FUTh ©] A2 reversed(d.keys () 9 &
Ak

Added in version 3.8.

A

setdefault (key, default=None, /)
key 7 GAVI o] 9100 S ghe G UITh TRA SO W, default FhS s key B A
3 default £ =2 S YT}, default &) 7] 2 ZH-S None Y Y T}

update ( **kwargs)

oL

update (mapping, /, **kwargs)

update (iferable, /, **kwargs)
Update the dictionary with the key/value pairs from mapping or iterable and kwargs, overwriting existing
keys. Return None.

update () accepts either another object with a keys () method (in which case _ _getitem__ () is
called with every key returned from the method) or an iterable of key/value pairs (as tuples or other
iterables of length two). If keyword arguments are specified, the dictionary is then updated with those
key/value pairs: d.update (red=1, blue=2).

values ()
g4 E B2 A RHE SeFUTh B AAe) HHA S FzsAL.

Sl dict.values () 2 TFE dict.values () B 7H S5 v s G A ralseE v3tghy o)
o] AL dict.values () & AR v 2T ul = A E&FH T

>> d = {'a': 1}
>>> d.values () == d.values()

False

d | other

dS} other®] HH 7)1} gt 2 A ﬂ)c}L—]ﬂ]%
other 7} 7|1 2 243+ other2] Zko] 943t

Added in version 3.9.

wEY T § o A 2ol o] of gtk dst
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d |= other

other?] 719} Zto 2 d AU gl d2 AATYT others= 133 o] U} 7)/3F 2] o] B2 2 4 95
Yth. d} other7) 715 2931 other?) Zro] SA13HU )

Added in version 3.9.
gAve g gAUe B AL 5 95U

>>> d = {"one": 1, "two": 2, "three": 3, "four": 4}
>>> d

{'one': 1, 'two': 2, 'three': 3, 'four': 4}

>>> list (reversed(d))

['four', 'three', 'two', 'one']

-

>>> list (reversed(d.values()))

[4, 3, 2, 1]

>>> list (reversed(d.items()))

[("four', 4), ('three', 3), ('two', 2), ('one', 1)]

H A 3804 WA M E oA A=

+
30,
fy
i
v

& o 17

types.MappingProxyType = dict & 97] A HE gt = ¢ AR 4 9l5 Ut

4.12.1 EMUHE| 5 2|
dict.keys() dict.values(),dict.items () 7} & 2 |
e u m+@qq<ﬂﬁduanw A ® B o e i A
gAye JE olgd el de F3ll 4 HolHE AT 4 93, BHA AAFE A9y th
len (dictview)

gAave ] Y 45 £5 S E U
iter (dictview)

gAdelol A 7], 3k, &5 ((key, value) FZ2 ZHFHUho| that olH e olHE S F YTt

°|

7)ok ke ) €A 2 ol e ol BT of WO 2ip ()& ABHA (value, key) AS THE
4 A4 Yt} pairs = zip(d.values(), d.keys()). T2 YPALEENEE=0}E YH L pairs =
[(v, k) for (k, v) in d.items ()] YYt}.

AUl F2 3745 AR e B HE o B ol A S runcinerrror & D07 A
BE G52 oledlol 4 3k £ 5 Y& vIth

B 37004 W gAY Rle] £ 47k 4Ee 419l e] HgR .

X in dictview

x 7k 3H5 YA el 7], 3, B 5ol s A% True B EAFUTHEATY 9 xt (key, value)

R o]0 of T}
reversed (dictview)

AU 7, g m ol ek o ol Bl e o] B 2 M Th ik Aol 0w ofF
dol=gurh

WA 3804 MA: g Fe oAl F 24T 5 5t

dictview.mapping

-

Return a types.MappingProxyType that wraps the original dictionary to which the view refers.

Added in version 3.10.

412. o= & — dict 97




The Python Library Reference, Z!2|A 3.14.0rc3

Keys views are set-like since their entries are unique and hashable. Ttems views also have set-like operations since
the (key, value) pairs are unique and the keys are hashable. If all values in an items view are hashable as well, then the
items view can interoperate with other sets. (Values views are not treated as set-like since the entries are generally
not unique.) For set-like views, all of the operations defined for the abstract base class collections.abc. Set
are available (for example, ==, <, or ~). While using set operators, set-like views accept any iterable as the other
operand, unlike sets which only accept sets as the input.

g9Mu e F AR o

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys

dishes.keys ()
>>> values = dishes.values|()

>>> # iteration

>> n = 0

>>> for val in values:
n += val

>>> print (n)
504

>>> # keys and values are iterated over in the same order (insertion order)
>>> list (keys)

['eggs', 'sausage', 'bacon', 'spam']

>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes['eggs']

>>> del dishes|['sausage']

>>> list (keys)

['"bacon', 'spam']

>>> # set operations
>>> keys & {'eggs', 'bacon', 'salad'}
{'"bacon'}

>>> keys ~ {'sausage', 'juice'} == {'juice', 'sausage', 'bacon', 'spam'}
True

>>> keys | ['Juice', 'juice', 'juice'] == {'bacon', 'spam', 'juice'}
True

>>> # get back a read-only proxy for the original dictionary
>>> values.mapping

mappingproxy ({'bacon': 1, 'spam': 500})

>>> values.mapping[ 'spam']

500

413 HEIAE Z2|X}I &

o] Mo with #& AEAE HEA7t Y AP A AHAE APGE ALdUch o]+ 49
M E A8 AR e, e 4 F27) % z
o] @Eohe AP A AEAEE T 5 A Fth
contextmanager.__enter_ ()
AYAZ A 2 E0] AYBET o] AA| Ao A A7 AEAES} FAH 2 AAE £
FUth o] WA= EHFE e, o AHAE h 29| as 2 48 A}

Addgd
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Al g BT e E FeAe) o ghd A4 Jut 3 A= _enter_( oA A7) A4l
S EdF e wicn £ AY2E FA4 O open() S AHET S =S 317 JFIUTH
44 7-]17'(1]‘% %ﬁzﬁ% ?‘lE—.n_/:E :‘ﬂ'ﬂxl'g aﬂ‘—‘j- decimal.localcontext () 7]'534‘75‘_ O]"]r/]r' O]
B 4TS B U 45 AYSEE o) 48 25 AU A BAROZ AT 03 BARE
EF U ol AL wich B uhRe] TEo] L FA FoWA witn B uhro] 9 A4 AR
o AYAES AT S A T

contextmanager.__exit_  (exc_type, exc_val, exc_tb)
AP AT AYAES DS WA o 9 S Trofop Sh=A] S 71 7] = =
with 29 WHE 8 AAShe S o) 7h AT, Ao o) 9] F, gk L &
257 ko, Al 74A] Q1AF B None YU T

ol M=o A Z e B FHwith Bo] o &2 T with & HFE FHoll &= EZo|A A
FUh 201919 49, o] WA =] Aol HEH Fof ols): A% H Gk of HAE
Z o B SF= o &= with &9 vlr] oA WA 3 B E o 2] & A T T)

The exception passed in should never be reraised explicitly - instead, this method should return a false value
to indicate that the method completed successfully and does not want to suppress the raised exception. This
allows context management code to easily detect whether or not an __exit__ () method has actually failed.

We e ~dE 573 Ao} ohe AR A5 e 7], 181 B4 AR 24 46 AGAEL
QU 2AE A7) A9 8 7)) BIAE B Fol e AULE ol zmg
& o] TAAN B 588 ARHA FHUTh D AR RS concext 1ib BES BAAL

Python’ s generators and the contextlib.contextmanager decorator provide a convenient way to implement
these protocols. If a generator function is decorated with the contextlib.contextmanager decorator, it will
return a context manager implementing the necessary __enter () and __exit__ () methods, rather than the
iterator produced by an undecorated generator function.
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4.14 Type Annotation Types — Generic Alias, Union

The core built-in types for type annotations are Generic Alias and Union.

4141 MU= dY2|0{A S

GenericAlias objects are generally created by subscripting a class. They are most often used with container classes,
suchas 1ist or dict. Forexample, 1ist [int] iSa GenericAlias object created by subscripting the 1ist class
with the argument int. GenericAlias objects are intended primarily for use with rype annotations.

0 Fx

It is generally only possible to subscript a class if the class implements the special method
__class_getitem__ ().

A GenericAlias object acts as a proxy for a generic type, implementing parameterized generics.

For a container class, the argument(s) supplied to a subscription of the class may indicate the type(s) of the elements
an object contains. For example, set [bytes] can be used in type annotations to signify a set in which all the
elements are of type bytes.

For a class which defines __class_getitem__ () butis not a container, the argument(s) supplied to a subscription
of the class will often indicate the return type(s) of one or more methods defined on an object. For example, reqular
expressions can be used on both the st r data type and the by tes data type:
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e If x = re.search('foo', 'foo'), x will be a re. Match object where the return values of x.group (0)
and x[0] will both be of type str. We can represent this kind of object in type annotations with the
GenericAlias re.Match[str].

e If y = re.search(b'bar', b'bar'), (note the b for hytes), y will also be an instance of re.Match,
but the return values of y.group (0) and y[0] will both be of type bytes. In type annotations, we would
represent this variety of re. Match objects with re .Match [bytes].

GenericAlias objects are instances of the class types.GenericAlias, which can also be used to create
GenericAlias objects directly.
T[X, ¥, ...]

Creates a GenericAlias representing a type T parameterized by types X, Y, and more depending on the T
used. For example, a function expecting a 11 st containing f1oat elements:

def average(values: list[float]) —-> float:
return sum(values) / len(values)

7] @ 3 B detl = 7 A @ w7l AeE 71 ok Al g B dict & AR She T E A A 9
T of. o] ool A, = strf‘é/] 719} int B9 3= e dict & W]U‘HE}
def send_post_request (url: str, body: dict[str, int]) -> None:

WA St isinstance () @F issubclass ()= F WA AAZ GenericAlias HS HFolE o] R 45Ut}

>>> isinstance([1, 2], list[str])

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: isinstance () argument 2 cannot be a parameterized generic

The Python runtime does not enforce type annotations. This extends to generic types and their type parameters.
When creating a container object from a GenericAlias, the elements in the container are not checked against their
type. For example, the following code is discouraged, but will run without errors:

>>> t = list[str]
>>> t([1, 2, 31)
[1, 2, 3]

w3 i) At A g2 AR A Foll @ wil e E Aeyth

>>> t = list([str]
>>> type (t)
<class 'types.GenericAlias'>

>>> 1 = t ()
>>> type (1)
<class 'list'>

AN ANA repr () ol str() S TE3}

rE

o7} W4ske go) mAH YTk

>>> repr(list[int])
'list[int]"

>>> str(list[int])
'list[int]"’

The _ getitem_ () method of generic containers will raise an exception to disallow mistakes like dict [str]
[str]:
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>>> dict[str] [str]
Traceback (most recent call last):

TypeError: dict[str] is not a generic class

However, such expressions are valid when rype variables are used. The index must have as many elements as there
are type variable items in the GenericAlias object’s __args_ .

>>> from typing import TypeVar
>>> Y = TypeVar('Y")

>>> dict[str, Y][int]
dict[str, int]

Standard Generic Classes
The following standard library classes support parameterized generics. This list is non-exhaustive.
e tuple
e ]ist
e dict
e set
e frozenset
e type
e asyncio.Future
e asyncio.Task
e collections.deque
e collections.defaultdict
e collections.OrderedDict
e collections.Counter
e collections.ChainMap
e collections.abc.Awaitable
e collections.abc.Coroutine
e collections.abc.AsyncIterable
e collections.abc.AsyncIterator
e collections.abc.AsyncGenerator
e collections.abc.Iterable
e collections.abc.Iterator
e collections.abc.Generator
e collections.abc.Reversible
e collections.abc.Container
e collections.abc.Collection
e collections.abc.Callable
e collections.abc.Set

e collections.abc.MutableSet
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e collections.abc.Mapping

e collections.abc.MutableMapping
e collections.abc.Sequence

e collections.abc.MutableSequence
e collections.abc.ByteString

e collections.abc.MappingView

e collections.abc.KeysView

e collections.abc.ItemsView

e collections.abc.ValuesView

e contextlib.AbstractContextManager
e contextlib.AbstractAsyncContextManager
e dataclasses.Field

e functools.cached_property

e functools.partialmethod

e o0s.PathLike

e queue.LifoQueue

e gqueue.Queue

e queue.PriorityQueue

e queue.SimpleQueue

o re.Pattern

o re.Match

e shelve.BsdDbShelf

e shelve.DbfilenameShelf

e shelve.Shelf

e types.MappingProxyType

o weakref.WeakKeyDictionary

o weakref.WeakMethod

o weakref.WeakSet

e weakref.WeakValueDictionary

Special Attributes of Genericalias objects
EE w7l Aestd AU g S5 97 AR o ERESE FEEYS

genericalias.__origin_
o] JE P HEL WA} A5EE A e A SehAE shel AUk
>>> list[int].__ _origin_

<class 'list'>

genericalias.__args_

This attribute is a tup1e (possibly of length 1) of generic types passed to the original __class_getitem__ ()

of the generic class:

102
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>>> dict[str, list[int]].__args_
(<class 'str'>, list[int])

genericalias.__parameters_
o] o]EZ]HE+  args_ oA

Asyth dy

>>> from typing import TypeVar

o

W29 Al o 2 A (lazily) A4 FZ M YS 5

Y,
ri
K
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o
odt

>>> T = TypeVar ('T")
>>> 1ist[T].__parameters_
(NT/)

0 Iz

A GenericAlias object with t yping. ParamSpec parameters may not have correct _parameters_
after substitution because t yping.ParamSpec is intended primarily for static type checking.

genericalias._ _unpacked_

A boolean that is true if the alias has been unpacked using the * operator (see TypevVarTuple).

Added in version 3.11.

& 1)

PEP 484 - Type Hints
Introducing Python’ s framework for type annotations.

PEP 585 - Type Hinting Generics In Standard Collections
Introducing the ability to natively parameterize standard-library classes, provided they implement the spe-
cial class method __class_getitem__ ().

A 8, user-defined generics and typing.Generic
Documentation on how to implement generic classes that can be parameterized at runtime and understood

by static type-checkers.

Added in version 3.9.

4.14.2 Union Type

A union object holds the value of the | (bitwise or) operation on multiple fype objects. These types are intended pri-
marily for rype annotations. The union type expression enables cleaner type hinting syntax compared to subscripting
typing.Union.

X | Y|

Defines a union object which holds types X, Y, and so forth. x | Y means either X or Y. It is equivalent to
typing.Union[X, Y]. For example, the following function expects an argument of type int or float:

def square (number: int | float) —-> int | float:
return number ** 2

0 Iz
The | operand cannot be used at runtime to define unions where one or more members is a forward ref-
erence. For example, int | "Foo", where "Foo" is a reference to a class not yet defined, will fail at
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runtime. For unions which include forward references, present the whole expression as a string, e.g. "int
| Foo".

union_object == other
Union objects can be tested for equality with other union objects. Details:

o Unions of unions are flattened:

[(int | str) | float == int | str | float

« Redundant types are removed:

[int | str | int == int | str

» When comparing unions, the order is ignored:

[int | str == str | int

« It creates instances of typing.Union:

int | str == typing.Union[int, str]

type (int | str) is typing.Union

« Optional types can be spelled as a union with None:

{str | None == typing.Optional[str]

isinstance(obj, union_object)

issubclass (obj, union_object)

Callsto isinstance () and issubclass () are also supported with a union object:

>>> isinstance("", int | str)
True

However, parameterized generics in union objects cannot be checked:

>>> isinstance(l, int | list[int]) # short-circuit evaluation
True
>>> isinstance([1], int | list[int])

Traceback (most recent call last):

TypeError: isinstance () argument 2 cannot be a parameterized generic
.

The user-exposed type for the union object can be accessed from typing.Union and used for isinstance ()
checks:

>>> import typing
>>> isinstance (int | str, typing.Union)
True
>>> typing.Union ()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: cannot create 'typing.Union' instances

0 1z W
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The __or__ () method for type objects was added to support the syntax X | Y. If a metaclass implements
__or__ (), the Union may override it:
>>> class M(type) :

def _ or_ (self, other):

return "Hello"

>>> class C(metaclass=M) :
pass

>>> C | int

'Hello'

>>> int | C
int | C

e o B

PEP 604 - PEP proposing the X | Y syntax and the Union type.

Added in version 3.10.

B A 3.149 4] ¥ 7 : Union objects are now instances of typing.Union. Previously, they were instances of
types.UnionType, which remains an alias for t yping. Union.

4.15 7|E} LHESH

AE B o3 7HA t-& AAE AL o] 25 22 7 7HA] stk Ay
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25 e Fdst EEe AxL o EYHE AN A2YYTH m.name. 97| A m 2 2 E |1 name & m
o AE HolE o o]Foll AMaFULE RE AJEHREE YT = AF YTk (import 2
A3 Dbd ZE AA o ok AA4to] o d Ut import foo = foo B o] &2 BE AA 7 24T
A& 8F3HA a1, o7l Q= foo B o] (91 F) Y & 87 h

REREY EFJEYREE __dict_ YUth o]A2 BEY AE HES ARt 9A VY
Utk o] gV EE 43 REY AE HolEo] AAZ AAFAT, __dict_ oJEHE Ot
AR WYL E7FsFYUTE (m._dict_ ['a'] = 182 & Y, ma b1 o] H AT m.__dict_ =
et &= JqSUh.  dict . o AH AN AL AR FHUTh

e Z g YAH REL2 U2 Zo] 29 YT <module 'sys' (built-in)>. 3LoA ZETFH,

<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'> X8 2 JUrth

4.15.2 ZcjA2l ZeHA QIARA

o 7] of] o &) A] = objects 2} classE 2 FA 8.

4.15.3 gt

F5 AA L T4 492 wE AU F Axol B FUAP AN THHE AL
func (argument-1list).

G4 AR o) E WG T AR A Fheke F A ERF QS U F 35 BE 2 A@S
TS AYSHARE FHolttEE g AR o AA J Ut

A 3 A H = functionS HAIA] 9.
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4154 HIME

Methods are functions that are called using the attribute notation. There are two flavors: built-in methods (such as
append () on lists) and class instance method. Built-in methods are described with the types that support them.

If you access a method (a function defined in a class namespace) through an instance, you get a special object: a
bound method (also called instance method) object. When called, it will add the self argument to the argument list.
Bound methods have two special read-only attributes: m.___self__is the object on which the method operates, and
m.__func__ is the function implementing the method. Callingm (arg-1, arg-2, ..., arg-n) iscompletely
equivalent to callingm.__ func__ (m.__self , arg-1, arg-2, ..., arg-n).

Like function objects, bound method objects support getting arbitrary attributes. However, since method attributes are
actually stored on the underlying function object (method.__ func__), setting method attributes on bound methods
is disallowed. Attempting to set an attribute on a method results in an At tributeError being raised. In order to
set a method attribute, you need to explicitly set it on the underlying function object:

>>> class C:
def method(self):
pass

>>> ¢ = C()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'method' object has no attribute 'whoami'
>>> c.method. func__.whoami = 'my name is method'
>>> c.method.whoami

'my name is method'

See instance-methods for more information.

4.15.5 [ ZHF|

Code objects are used by the implementation to represent “pseudo-compiled” executable Python code such as a
function body. They differ from function objects because they don’ t contain a reference to their global execution
environment. Code objects are returned by the built-in compile () function and can be extracted from function
objects through their __code___ attribute. See also the code module.

Accessing __code__raises an auditing event object.__getattr__ with arguments obj and "__code_ ".

SE AAE exec () Et eval ) W B0 (L2 BAL ) AL Sol AYHAL S 2T 4 A%

U,

ApA R B B = typesE HA A 2.

4.15.7 2 ZHK|
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4.15.8 Ellipsis Z4 x|

This object is commonly used used to indicate that something is omitted. It supports no special operations. There
is exactly one ellipsis object, named E11ipsis (a built-in name). type (E11lipsis) () produces the E11ipsis
singleton.

Ellipsis Y ... & 2 Yt}
In typical use, . .. as the E11ipsis object appears in a few different places, for instance:
« In type annotations, such as callable arguments or tuple elements.
« As the body of a function instead of a pass statement.
o In third-party libraries, such as Numpy’ s slicing and striding.
Python also uses three dots in ways that are not E11ipsis objects, for instance:
o Doctest’ s ELLIPSIS, as a pattern for missing content.
o The default Python prompt of the inferactive shell when partial input is incomplete.

Lastly, the Python documentation often uses three dots in conventional English usage to mean omitted content, even
in code examples that also use them as the E11ipsis.

4.15.9 Notimplemented ZH x|

This object is returned from comparisons and binary operations when they are asked to operate on types
they don’ t support. See comparisons for more information. There is exactly one NotImplemented object.
type (NotImplemented) () produces the singleton instance.

It is written as Not Implemented.

4.15.10 LHE K|

See types for this information. It describes stack frame objects, traceback objects, and slice objects.

Aol e ul, FEL @ b AN f Yol E /A 55 97 A§ o EYHEE 2P o] F
ARE dir() W& ol goff Haus A kg
definition._ _name_
S, o A E, eI gy B Add oy Aoy a9 o5
definition._ _qualname_
S, T mAE, a3 gy B Ay eoly Adad a8 g4t ol &

Added in version 3.3.

definition._ _module_

The name of the module in which a class or function was defined.

definition.__doc

The documentation string of a class or function, or None if undefined.

definition.__ type_params_

The type parameters of generic classes, functions, and rype aliases. For classes and functions that are not
generic, this will be an empty tuple.

Added in version 3.12.
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4.17 Integer string conversion length limitation

CPython has a global limit for converting between int and str to mitigate denial of service attacks. This limit
only applies to decimal or other non-power-of-two number bases. Hexadecimal, octal, and binary conversions are
unlimited. The limit can be configured.

The int type in CPython is an arbitrary length number stored in binary form (commonly known as a “bignum”).
There exists no algorithm that can convert a string to a binary integer or a binary integer to a string in linear time, unless
the base is a power of 2. Even the best known algorithms for base 10 have sub-quadratic complexity. Converting a
large value such as int ('1' * 500_000) can take over a second on a fast CPU.

Limiting conversion size offers a practical way to avoid CVE 2020-10735.

The limit is applied to the number of digit characters in the input or output string when a non-linear conversion
algorithm would be involved. Underscores and the sign are not counted towards the limit.

When an operation would exceed the limit, a ValueError is raised:

>>> import sys
>>> sys.set_int_max_str_digits (4300) # Illustrative, this is the default.
>>> = int ('2' * 5432)

Traceback (most recent call last):

ValueError: Exceeds the limit (4300 digits) for integer string conversion: value.
—has 5432 digits; use sys.set_int_max_str_digits() to increase the limit

>>> 1 = int ('2' * 4300)

>>> len(str(i))

4300

>>> i _squared = i*i

>>> len(str(i_squared))

Traceback (most recent call last):

ValueError: Exceeds the limit (4300 digits) for integer string conversion; use sys.

—set_int_max_str_digits() to increase the limit

>>> len (hex (i_squared))

7144

>>> assert int (hex (i_squared), base=16) == i1i*i # Hexadecimal is unlimited.

The default limit is 4300 digits as provided in sys. int_info.default_max_str_digits. The lowest limit that
can be configured is 640 digits as provided in sys. int_info.str digits_check_threshold.

Verification:

>>> import sys

>>> assert sys.int_info.default_max_str_digits == 4300, sys.int_info

>>> assert sys.int_info.str_digits_check_threshold == 640, sys.int_info

>>> msg = int ('578966293710682886880994035146873798396722250538762761564"
'9252925514383915483333812743580549779436104706260696366600"
'571186405732") .to_bytes (53, 'big')

Added in version 3.11.

4.17.1 Affected APIs

The limitation only applies to potentially slow conversions between int and str or bytes:
e int (string) with default base 10.
e int (string, base) for all bases that are not a power of 2.

e str(integer).
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repr (integer).

any other string conversion to base 10, for example £" {integer}", "{}".format (integer), or b"%d"

Q

% integer.

The limitations do not apply to functions with a linear algorithm:

int (string, base) with base 2, 4, 8, 16, or 32.
int.from_bytes () and int.to_bytes ().

hex (), oct (), bin().

9l A vy oo for hex, octal, and binary numbers.
strto float.

strto decimal.Decimal.

4.17.2 Configuring the limit

Before Python starts up you can use an environment variable or an interpreter command line flag to configure the

limit:

PYTHONINTMAXSTRDIGITS, €.g. PYTHONINTMAXSTRDIGITS=640 python3 to set the limit to 640 or
PYTHONINTMAXSTRDIGITS=0 python3 to disable the limitation.

-X int_max_str_digits,e.g python3 -X int_max_str_digits=640

sys.flags.int_max_str_digits contains the value of PYTHONINTMAXSTRDIGITS oOr -X
int_max_str_digits. If both the env var and the —x option are set, the —x option takes precedence. A
value of -/ indicates that both were unset, thus a value of sys.int_info.default_max_str_digits
was used during initialization.

From code, you can inspect the current limit and set a new one using these sys APIs:

sys.get_int_max_str_digits() and sys.set_int_max_str_digits () are a getter and setter for
the interpreter-wide limit. Subinterpreters have their own limit.

Information about the default and minimum can be found in sys.int_info:

sys.int_info.default_max_str_digits isthe compiled-in default limit.

sys.int_info.str_digits_check_threshold is the lowest accepted value for the limit (other than O
which disables it).

Added in version 3.11.

Y'Y
o

Setting a low limit can lead to problems. While rare, code exists that contains integer constants in decimal in
their source that exceed the minimum threshold. A consequence of setting the limit is that Python source code
containing decimal integer literals longer than the limit will encounter an error during parsing, usually at startup
time or import time or even at installation time - anytime an up to date . pyc does not already exist for the code.
A workaround for source that contains such large constants is to convert them to 0x hexadecimal form as it has
no limit.

Test your application thoroughly if you use a low limit. Ensure your tests run with the limit set early via the
environment or flag so that it applies during startup and even during any installation step that may invoke Python
to precompile .py sources to . pyc files.

z4
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4.17.3 Recommended configuration

The default sys.int_info.default_max_str_digits is expected to be reasonable for most applications. If
your application requires a different limit, set it from your main entry point using Python version agnostic code as
these APIs were added in security patch releases in versions before 3.12.

Example:

>>> import sys
>>> if hasattr(sys, "set_int_max_str digits"):
upper_bound = 68000
lower_bound = 4004
current_limit = sys.get_int_max_str_digits()
if current_limit == 0 or current_limit > upper_bound:
sys.set_int_max_str_digits (upper_bound)
elif current_limit < lower_bound:
sys.set_int_max_str_digits (lower_bound)

If you need to disable it entirely, set it to 0.
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5.1 olle] HHEAE

Three attributes on exception objects provide information about the context in which the exception was raised:

BaseException._ context_
BaseException._ cause_
BaseException.__ suppress_context_

When raising a new exception while another exception is already being handled, the new exception’ s
__context___ attribute is automatically set to the handled exception. An exception may be handled when an
except or finally clause, or a with statement, is used.

o] EAIAQ ool AHAEE GA A o9 4F2 YA A Aoz WIS 5 =0, raise}
fromg AHS U T

[raise new_exc from original_exc }

from Th2 9] EH AL o9 o] At None o]ojof FUtTh o] A S ME oV ‘fﬂﬂﬂ
__cause__ =2 AATYTE _ cause_ & AAIH, FA|F O ZE _ suppress_context__ = True
2 AASHtl 28] A], raise new_exc from None & AFRSHH Z A BA A} o] A o] E MEL
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5.2 LHE 0|2 & &5/

User code can create subclasses that inherit from an exception type. It’ s recommended to only subclass one exception
type at a time to avoid any possible conflicts between how the bases handle the args attribute, as well as due to
possible memory layout incompatibilities.

CPython -3 4} : Most built-in exceptions are implemented in C for efficiency, see: Objects/exceptions.c. Some
have custom memory layouts which makes it impossible to create a subclass that inherits from multiple exception
types. The memory layout of a type is an implementation detail and might change between Python versions, leading
to new conflicts in the future. Therefore, it’ s recommended to avoid subclassing multiple exception types altogether.

5.3 H|O|A A

OhE o9l s T2 OE o9 Hlo]x S 2r AHEFH U
exception BaseException
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with_traceback (tb)

This method sets #b as the new traceback for the exception and returns the exception object. It was more
commonly used before the exception chaining features of PEP 3134 became available. The following ex-
ample shows how we can convert an instance of SomeException into an instance of OtherException
while preserving the traceback. Once raised, the current frame is pushed onto the traceback of the
OtherException, as would have happened to the traceback of the original SomeException had we
allowed it to propagate to the caller.

try:

except SomeException:

tb = sys.exception().__traceback___
raise OtherException(...).with_traceback (tb)
__traceback___

A writable field that holds the traceback object associated with this exception. See also: raise.

add_note (note)

Add the string note to the exception’ s notes which appear in the standard traceback after the exception
string. A TypeError is raised if note is not a string.

Added in version 3.11.
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__notes___
A list of the notes of this exception, which were added with add_note (). This attribute is created when
add _note () is called.

Added in version 3.11.
exception Exception
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exception AssertionError
assert _‘i'_o] é_._‘ﬁﬂ@— U:H Halj‘g ?ﬂ]—q E}
exception AttributeError
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The optional name and obj keyword-only arguments set the corresponding attributes:

name

The name of the attribute that was attempted to be accessed.
obj

The object that was accessed for the named attribute.

WA 3,100 4 WA namedt obj AAEZ{FEE F7HAF U

exception EOFError

Raised when the input () function hits an end-of-file condition (EOF) without reading any data. (Note: the
io.IOBase.read() and io. IOBase.readline () methods return an empty string wh