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the Python Packaging Authority is the group of developers and documentation authors responsible
for the maintenance and evolution of the standard packaging tools and the associated metadata and
file format standards. They maintain a variety of tools, documentation, and issue trackers on both
GitHub and Bitbucket.
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TRDa=y Rid, Y a—LOBRHN—Y a v ZhMREFET 5 EY 2 —/L%, Python Package Index %> & 4
YAR=NVLET,

[python -m pip install SomePackage

AR POSIX 2—% (macOS & Linux 2—FZ2EFAET) MIFITE, ZDH A4 FROBNE. virtual environment
DM Z RIS LTV,

Windows 2 —HFEFICIE. ZDH A FHDFHNX, Python £ ¥ & b —VKRIZY 2T 4D PATH REBEZEDFHEE
ENTVD I ZRHRIC L TWVWE T,
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python -m pip install SomePackage==1.0.4 # specific version

python -m pip install "SomePackage>=1.0.4" # minimum version

BHE, BETR3EY2—NA0BA YA M—NVETHI5EICFNEHE install RIT2RATIIRIIDD LA,
BHCHFEELTWAREY 2a—LlD7 v 727 L — Rizidk, BRICENZERLZTUI R D 8 A:

[python -m pip install --upgrade SomePackage

pip & ZDREEEIC OV TDFEL WEH L V YV — A& Python Packaging User Guide 12 D £3,
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3.1 ... pip Z 3.4 £DEID/N—23>D Python TT VA R—=ILTBICIE?

pip #° Python 43 2 DIk 3.4 LTS, ZHLEHTDONN— 2 > Tld, "Python Packaging User Guide” O
HEHIC LD T pip BEZA YA =T 3RERHDFT,

BE:

Python Packaging User Guide: Requirements for Installing Packages

3.2 ... Ny T—CZREDI-—THDAICA A M—ILTBICIK?

python -m pip install {Z ——user A 7' a Y ZMIF TSIV, Ny F—JR@FTRATLDTRNTDOL—FH
TR, BEDLI-—FHOAIZIA YA L —LENET,

3.3 ... BIEEMHERD Python Ny T —SZ AV A —ILTBICIE?

BHEFMFIEH O Python Xy 7 —Y DEZL BN, FVEY 2 — MTEBIKELTED, HEDL 23 pip %
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34... AA—IILEINTEBDN—23 2D Python ZifTLTES
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Linux % macOS,
AEDLETHNT,

ZoMd POSIX ¥ A7 AT N—=2 a YEESFZD Python 2~ FE -m A4 v F %l
WY ANN—2 2 > D pip ZREITLTLEEW,

python2 -m pip install SomePackage

python2.7 -m pip install SomePackage

python3 -m pip install SomePackage

python3.4 -m pip install SomePackage

# default Python 2
# specifically Python 2.7
# default Python 3
# specifically Python 3.4

YN A=Y a Y BE S EINT pip a~v Y FBHZZZ2dHDET,

Windows Tl

Python 7> F ¥ —®D py &% -m A1 v FLOMABDOETH > T EE W,

py -2 -m pip
Py -2.7 -m pip
py -3 -m pip
py -3.4 -m pip

install SomePackage
install SomePackage
install SomePackage

install SomePackage

# default Python 2
# specifically Python 2.7
# default Python 3
# specifically Python 3.4
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4.1 Linux T. AT LD Python RICA X —=ILT 3

Linux ¥ A7 A Tld, Python A4 ¥ A b= UZHAIIZIE linux T4 A MV Pa—a vO—FcEdEhTnE
3o 2D Python £ YA b —AADA YR b —=ZIE, T RT LT3 root HERPPET, F7, pip I8k »
THRENTWEHDLIFRRZAYR—FA Y NI T v T L —RTBILT, YATLDRy 5 —I4—T %
DARL = a YRV ATLDIELPDAYR—F 2 FORMEET20d LT A

ZDEIRTAT LT, pip T T —IV% 4 VA=A T 23BICIRBBREEZFES 2, 2—FTDAf 2
b= %175 D KIERWHIETT,

4.2 pip D1 Y X k—=ILETNTLAEL

pip BT 7 AN FTA VA= AEINTOVRNWIEADHD T, XRDa~v >y FTHIEDRRD RIAD F 5

[python -m ensurepip --default-pip ]

iz d pip DA ¥ 2 F—IL IZOWTOERDH D £7,

4.3 N TV DIERDA X =)L

Python 7BY =22 bDZIEY —RICHWEMIGESMEFELTBD, A YA =170t 2R0—ERE LT, =
VRZ—FRETY AR EY a— 123 4 LT3 e 2HH L9,

NAF Y wheel 74— v FOYKR—IIPEAINZ LT, /oo P D Windows £ macOS 12D\ T
@ wheels DZ23FAAY Python Package Index Z# L THIRK 2 X 512 o722 8T, ZOMBEIZOWTORFEED
RO L. 2—FIC o TEHHTE L FEFTICEN REAIEREA Y R =T 2 X 57 2 BHE(LICER D
20 LNERA,
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Pl KA wheel 7 7 4 ADBEREAFH R W scientific software 4 ¥ A b — 2 BT 2 W0 LK DD RETED.
O—AMIEIL RT3 2 DA FVIRREE 287k 208 LA HA,
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Python Packaging User Guide: Binary Extensions
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>>>

2to3

abstract

oS

&

The default Python prompt of the interactive shell. Often seen for code examples which can be

executed interactively in the interpreter.

x
DHDPEZLNET:

e The default Python prompt of the interactive shell when entering the code for an indented code
block, when within a pair of matching left and right delimiters (parentheses, square brackets, curly

braces or triple quotes), or after specifying a decorator.
o HHAAADER Ellipsis

A
tool that tries to convert Python 2.x code to Python 3.x code by handling most of the incompatibilities

which can be detected by parsing the source and traversing the parse tree.

2to3 is available in the standard library as 1ib2to3; a standalone entry point is provided as Tools/

scripts/2to3. See 2to3-reference.

base class

(HIRIE S 5 R) fIRILE S 7 213 duck-typing 25 S 5 S DT, hasattr() REDHIDT 7 =v /T
EABIFTH o 72 D WD IciR 5 (Bl 21X magic methods DHE) HEIKA ¥ X —7 = —RAZERT 5 /%
2L £, ABC 3R (virtual) 727 A ZEALET, ZHUIHT AL LMEL FEAD. £
N TH isinstance() % issubclass() WKARMINFT; abc EV 2 —NLDFFaX Y F2ZHLTL
72EW, Python i12id, £ DflAIAA ABC RIS TVE T, ZONRIE, (collections.abe E
Ya—)LT) 7 —XME, (numbers €Y 2 — /A T) L, (io £ 2—/T) A+ VU —4, (importlib.abe
EV2—NNT)AVR=F 774 VEARUEB =KX =TT, abc EY 22—V ZHHLTHED ABC Z{EKT
ERES

annotation

(77 T7=>ay)EBB 77 RAEMNE. DT X—=22RDEICEFRT 2 7L TT, BEICXD type
hint & LTEHLNLTWET,

11
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Annotations of local variables cannot be accessed at runtime, but annotations of global variables, class
attributes, and functions are stored in the __annotations__ special attribute of modules, classes, and

functions, respectively.

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this function-

ality. Also see annotations-howto for best practices on working with annotations.

5|% (argument)
(FE51%) BIREPEOH SBRIC, BI%L (7213 AV w R) ICESTETT, Eslucd 2@EsH b 3

o F—TJ—FE|E: BRI L OBICE ORI TF2 20z d @ (fl: name=) Ko, ** 1ZHil) 7= &
EoHofEr LTEINZS1BL FlZIRX. RD complex() DMEUFH LTI, 3 & 5 23F—7— F5|#
T3

complex(real=3, imag=5)

complex (**{'real': 3, 'imag': 53})

o MUBESIE: F—vU— FEIELMNDOFIEL MESIBIIFIEY X FOHEHICEL 2P TE, 72+ IZHKIT
7z iterable DERY LTET IR TEZ T, HlZIE. ROHITIE 3 & 5 &M AHMES I TT:

complex (3, 5)
complex(*(3, 5))

FEFBUIBBOEKIC BN THEIM EOon— A AZBICE D G Tonkd, D HT2IT 5 HANTOWTIE
calls ZBMLTKLE WV, YRy ZARBWTHGIBERTLDIZHoWHHEES T e KT T,
Ml X N7 fEIE e — ANV ZERCHID FTohE T,

k5% . FAQ @ 5 REGIBDE AT A? . PEP 362 22 L T 7ZE W,

asynchronous context manager
GERa >y 7% A bv =Y %) __aenter__() & __aexit__() XV v KEEFT 5 I & T async
with XNORBEZEM T 247922 b T, PEP 492 TEAXINE L7,

asynchronous generator
(FEMEAY = 1 L — &) asynchronous generator iterator %R 3BT S, async def TEFI Nz )L —
F VBBITITOE T, yield REFFOH TR D £3, yield iF async for L —7THATE S
EOWM N ZAERT 2 DIEHENE T,

HEIIEFEY = 2L — 2R L E 30, RICK-o TR RS XL —21TL—& 2355
BHY EY, BHNENLERPHAL P TRWEES, RO DI e 2 B2 EH L £5,

FEFRAY = A+ L — X BT, async for XX async with X2 TR await RdH2ZehHD
ESca

asynchronous generator iterator
(FEFEAY = 1L —& 14 7L —2&) asynchronous generator BTHERENE A 7P 27 M TT,

12 18 A & FB5E
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ZAUX asynchronous iterator T, __anext__() XYV v K& THEN 2 & awaitable & 72 =7 + %
BLET, 2D awaitable & 7Y =7 MME, KD yield RETIHFAMPY = 3 L —XEKOAREEEITL
£7,

Each yield temporarily suspends processing, remembering the location execution state (including
local variables and pending try-statements). When the asynchronous generator iterator effectively
resumes with another awaitable returned by __anext__(), it picks up where it left off. See PEP 492
and PEP 525.

asynchronous iterable
(JEEAA 75 7)V) async for XOHFTHHATE S A7 27 M TF, HHD __aiter__() XV v Kd»
% asynchronous iterator 2R XX D FH A, PEP 492 TEAXNE L,

asynchronous iterator
(GERIA 71 —4&) __aiter__() & __anext__() XY v FEEELLA T2/ FTF, __anext__Q)
i awaitable 7 7Y =7 P RIBEIRFNIIRD £ A, async for 1 StopAsyncIteration ffilf % X H
T5ET, EAPIA 7L —&D __anext__() XY v FART awaitable Zf#RL £3, PEP 492 TH

ASNE L7,

Bk
(B1) 7Y =7 McBEMIT SN, Fy PREKCK o THATCEESZRINSETT, flZIE +7
Pz b o DEN 0 ZFoTWBS L E, ZOEMNIE 0.a TEREINET,
A7V =7 MIZIA, identifiers TER SN 2T CRARVARTIDEEZ 522 2 e TEEd, L 2iF
setattr() 2V, A7V 27 I ZENEHFULTOVEHEIITAET, 20L& REMIZ Ny FREK
TR 77ERATET, RO DIC getattr() 2> THMAZRLERHD 5,

awaitable
(FEREPTRE) await N CTHEHT 2 e BHKZ A7 22 M TF, coroutine 2>, __await__() XYV v KA
HHATY 27 T, PEP 492 2B LTS W,

BDFL %
AR X GMEE (Benevolent Dictator For Life) ®I& T3, Python OfF#. Guido van Rossum D Z
Z‘—(\\j—o

binary file
(N4 F VT 7 AN bytes-like ZT LTI b OfiAAABIUEZRAANTES J7MILFTT
Ik T, "AFVT7 74 0DFNE NAFVE-F ('rb', 'wb' or 'rb+') THDLNT 7 14 L,
sys.stdin.buffer, sys.stdout.buffer, io.BytesIO % gzip.GzipFile. DA Y AX Y A TT,
Str A7V 2V FPOMABENTEL 7 7 ANATT =27 MITOWTIA, text file BZMLTLZE W,

borrowed reference In

Python’s C API, a borrowed reference is a reference to an object, where the code using the object

does not own the reference. It becomes a dangling pointer if the object is destroyed. For example, a

13
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garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object

bufferobjects %K —F L TWT, C FFEEOEKT EfiL Ny 7 7 —2RHAGELRA 7O =7 b,
bytes, bytearray, array.array ®. %< O —#&7% memoryview & 7Y =27 P ZTHICEHD £7,
bytes-like & 7Y =27 ME, T—XEHME. A F VT 7 A ANDERIFE. Y7y PERHLIZEERE, N4
FVTF—=REERTINAVARBECHHAT 22 TEEX T,

BODPDRMETEINAF VT —R2EET 2MEDRHD ET, ZORMEDOFF 2 X PTIREL "HAEE
A[RE7L bytes-like A 7= 27 M ICTEK/RLTWERT, ZHAAEKRNY 77 —F 7T =7 ML, bytearray
¥ bytearray D memoryview REDVZENE T, T/, MMOEODLDIMETIIAELRA T =27 PO
AFVTF—% (" HAHLEHAD bytes-like A 7227 +7) ZRELET, £4HICIE bytes & bytes D
memoryview 7Y =7 FBEENE T,

bytecode

callable

callback

932

(N4 a3 —1F) Python ®Y —2a— Fi&, Python 7125 24® CPython £ > & 7)Y X DAFRKETH
ENAL PA—FAEaYRANEINET, N Pa—FE .pyc 77 A NVIF vy adh, A7 740
NEHIZETSND L 2RI DEHEITHED T (Y —R2—Fr524 ba— FAOHEDa > 84 LZ
XN ET), 20 " HESEE (intermediate language)” (&, & & D NA b 2 — RIS 2 HEIHEE %
192 RET>Y TEMET WA E T, HERERL LT, N1 ba— FNiE#RZ% Python i~ >~
ICEMES 5 Z &%, Python VU —RAMTHETH 2 Z 3T TVEE A,

NA P2 —FOMS—ElZ dis ES2a—NL IZHYH T,

A
callable is an object that can be called, possibly with a set of arguments (see argument), with the

following syntax:

[callable (argumentl, argument2, argumentN)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.

(T—rsy 2) FERO B IR THEIT SN 5 DI L LTI S B

(PIR) =P —FRA TV =27 b2MET 57007 7L —FTT, V7 I7RAERIEH, 2DV TR
DA VARV A LOBEETEXY Yy FOEREEAET,

class variable

14
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(77 AZER) 77 A RITERSHN, V7 F7ALARLT (DFED, Z7IRADA VAR YA ETIFRLIR) BHX
NBZZZHMWE LTWAERTT,

complex number
(BHREE) I<HON TV RFEMREZIELLDDOT, IRTOMIEI e oM LTREINWE T, B
BUIBBEN (-1 OFHGR) WEHz#HIT 20T, —RIBFETIE 1 e FE2rh, TH¥TR j eFrNE
$ . Python ZEBLHUTHARAATHIEL, BEDRKILZM > TVWET, BEIIREIC j 2O THEEX
Fo BlZIF 3+1) T3, math €Y 2 — VOEELRZFM T 21213, cmath ZVWE T, HEBOMHIE
PR BERBFORETT, PEEZECZTIR, IZEHEVRIEHLTLE>TEWTL £ 5,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable A
variable which can have different values depending on its context. This is similar to Thread-Local
Storage in which each execution thread may have a different value for a variable. However, with
context variables, there may be several contexts in one execution thread and the main usage for

context variables is to keep track of variables in concurrent asynchronous tasks. See contextvars.

contiguous
(B, EiE) Ny 7 7 BEEIC O £721% Fortran 8 THRHEIC. 2Oy 7 73 L TW3
YAREET, ¥aXkimnAy 7713 C EETH D Fortran EHH T3, —XICOEFITIX, FOERINT
XY FTEET 2 X5 KHEI N, BRTFHRLEILBEDHEI TOKIEFCHEES, 2T C-H#ifi
ZEHITIE, XEV 7 FLRIEICEZEZ K2 BRICEREDRZFORMINCED 2 DIZ0f L, Fortran @iz
BEA TR DR A FHRMNCEN X 3,

J—F>
(FIN=FY) an—FYFIITNV—F DL D RPLFKTT, F71—F L iTidRD oMM DS
AD ok Sh i mr s E T, aL—F I3 Z oA RME»r S A5, b, ET IR
TEXJ, aL—F VI3 async def X THEETEZET, PEP 492 2SR TS,

coroutine function
(a—F VBB coroutine A7V =7 N ERTBTT, aL—F YT async def X THEEXN,
await, async for, BX U async with ¥—7— FZFOZ R ET, 2 bHid PEP 492 TEA
INF L=

CPython
python.org TEMAF XN TW3, Python 0 2'o 3 v/ SiEOEMENFEETT, "CPython” ¥\ 5 HiGE
E. ZD%EE% Jython X IronPython ¥ \Wo 723 XHIT 2 RENE 25 CMHEINE T,

decorator
(FTav—%) HloEEZRTBIET, B, Curapper M THMZEH iy L GEHENES, 7aL—20D
— A2 A FAFIE. classmethod() ¥ staticmethod() T,

15
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FaAL—RDGREFI VR VRS aH—TF, XD 2 OOEBERIIEHRICF LD DT

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUHEA 7 7 RCHFELE T, DEDEDRAETEA, TAL—XIZOWTEEL I, BEUER B X
L I7IRERDRFaXY bEBRLTIIZE N,

descriptor
Any object which defines the methods __get__(), __set__(), or __delete__(). When a class
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide & L TL 72
2\,

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FrENTIERED) iterable NORTH 2 WE—HOEZZUI L T, ZOMREP SR 2THELZRT a7
FREFEZXFTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n *x 2 X}
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() T A 7Y =7 b TT, FHEDHHOH)
MR 2 -2 LET, Thbb, BFEPIEFEINLZ L2 - ENEKML £3, FHE 2 — 2l
WIERZY A MIZT 51213 list (dictview) ZEA LTIV, dict-views ZZH L T2 E W,

docstring
A string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of the
enclosing class, function or module. Since it is available via introspection, it is the canonical place for

documentation of the object.

duck-typing b

16 18 A & FB5E
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2TV MBELWA YR =T 2 — 2o TOVEANERETIDICA TV 227 ORE R
TIIVIRARANTT, Kbz, BcA T =227 bOX Yy FRBERFZRZD bz LE
T, (ZELDEIICARZT, 7LD LS RBFIE ZARETeATHS.1) AV X—=T7 2 —RA%H KD
EHTZ2Z2T, EFRLSFHA v Ehiza— R RUVE—T7 4 v 7 BRBE2H L TCERREEZM X ZF
T Xy 7 XAV 7 type() % isinstance() W XA HIELBMITIE T, (XL, K74V I %
HREEI X THET L2 HTEET, ) 2ofb b, WAKNZ hasattr () HIESR FAFP a3
IVIRAALED,

EAFP
MRl Z L 2 X DEF L% 5 /DA% (easier to ask for forgiveness than permission, ~—7 4 —®%EHI)
DIETT, D Python TIEL LN TWE a—7 1 Y7 RXA)NTIE, BEEENR X —CBRUEDFE
THHDLIEL. ZDEDBR > TOIGHE BN ZHIEL T, COMRTFRIEFTa—-—7T1>2
AZAMZIE, try XB XU except XD EADDIZDOPRETT, Z077=v 27k CDEH>%LF
BT b TWS LBYL ARXA VXN DTT,

expression

() MHrDEL XN, —F L F DD (a piece of syntax) TF, Wz 2, X&FV 771,
2l JBET 7 X, HEFRPEBITOH LY, HZRTROEROEAENRTT, MOZLDFHELE
W, Python TIXEFEDOETOMREZESRN L VI DT TEDHD TH A, wvhile DL I, R LT
TN X DD ET, KABRTREBRLINTT,

extension module
(FEIREY 2—1) C % C++ THINZEY 22— T, Python ® C API ZF|fH LT Python a2 7%
dI—HY—a—FePheHLET,

f-string
£ F DEEEIC W CFAN Y T 5 Lk Ystring” ¥ FRER., ZHUE T4 —< v MEAXFEV TS
L DFEHEEDOLMTY, PEP 498 3SR L TL X,

file object
An object exposing a file-oriented API (with methods such as read() or write()) to an underlying
resource. Depending on the way it was created, a file object can mediate access to a real on-disk file or
to another type of storage or communication device (for example standard input/output, in-memory

buffers, sockets, pipes, etc.). File objects are also called file-like objects or streams.

T3 AN T 27 PIQEEBEIEEIVET: Lo NA1F V=T 71)L. Ny 7 7EN= N1F
=T 74, ZLTTFALT7AI TF /X =724 RF io EY 2a— L TEEINTVET,
T 7 ANF T 27 b BAEDEEHER L TT1EE open () BEUE[ES Z 2 TF,

file-like object
file object ¥ [RF"TT,

filesystem encoding and error handler

Encoding and error handler used by Python to decode bytes from the operating system and encode
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Unicode to the operating system.

T7ANTATLADLIYA—F 4 V7 TE, TRNTH 128 N4 PUATREFICTa— &3 Z & REE
ENBRATEEDFERA. 77ANTVRATFLADIYA—F 4 Y TIABMRIEI NG D - 125E81F. AP
BEI$0DY UnicodeError 2322 ehdH b 3,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.

finder
(77 4V R) A YR=PEINTVBEY 2 =D loader DFERERITTE2A TV 227 b T,

Since Python 3.3, there are two types of finder: meta path finders for use with sys.meta_path, and
path entry finders for use with sys.path_hooks.

See PEP 302, PEP 420 and PEP 451 for much more detail.

floor division
(I D& TRRE) —Fm VBB D 5T 2 BAIBREL, UIDIECREBE I // T3, HlRIE 11 // 4
F 211272 D. R EIEHRFMNSTFEV NS OEDRRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
ZINEWAIC o3 (RiE: ADERAANDOADEIT) OT -3 1245 ZLICERLTLZE W, PEP
238 ZZML TLIZ&E W,

£33
(B MM LENCEZ R —HO XD Z 2 T3, BRI 0 LD 5|8 2ET I e PR ET, FEK
DFEITRICEIBEEHT 2 Z e HRE T, [R5 AV v R, function 2SR L TLZE W,

function annotation
(BB 7 /) 7—=>ay) DT X —=ZRVED annotation TF,

By, 7—yarid, BEREEYE bbbz d: flziE, 20X 2 20 int Blo55
P e HIFE N, £/ int BORDEEE L HGIhATVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,

WERED RN D % variable annotation, PEP 484, 2B LT & W, ¥, 7/ 7= a Y 2FHT
ZRANTFT 27T 4 A% LT annotations-howto 3SR L TL 72X W,

__ future___
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TIEEY RIS EREZHH L THEDE 2 — L2 a2 M VT 5 X5 L ET, __future__ E
P a—)L T, feature D DI 3HE RFa XY MUELTVWET, ZOEI2—1%EAL Y E—IL, D
TR TS 5 2 & T, FEREDRANCEFITEM I N DR N0OHhR, WOTF 7 4L MIiRsH ($7213
Koth) #HRBZENTEET:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(FR=vavLryay) ThEREEDNS 2 X OBV AEY 2ERT 2 0WHTF, Python &, BIRA Y~
Mol TERSHREMIE LB T 2IERARN—YaL 7 & effio THR=—YaL 7> a Y E{TVET, HR—
YarrRiF ge BV a— o THETEET,

JIxl—4&
(¥ =3 L —2&) generator iterator 2R TRT S, BHEDOBEBITEITWE T, yield REFORTER
D%, yield ik, for L—FTHHATELD, next() B THEZ 1 OFOWMOELADTES, HD
WrEERT2DOMHINET,

HEIIY 2 A V=X ELE T2, WRCE-sTE Pz RL—FATL—F ZIETHEVH D £75,
B ENERDH S 2 TRWEE, LD DI 2R BEE AL £ 9,

generator iterator

(A b—&A T L —2R&) generator BITHERESNE AT =7 FTT,

Each yield temporarily suspends processing, remembering the location execution state (including
local variables and pending try-statements). When the generator iterator resumes, it picks up where

it left off (in contrast to functions which start fresh on every invocation).

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates values

for an enclosing function:

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function
(Y= v 7R Bz 2800 LA CHEL $ 2 BEHE SRS N 2 BET S, MU LIFICY D%
EEHWEPIET 4 ANy FT7ATV XLICEDRESNET,

single dispatch, functools.singledispatch() FalL —&, PEP 443 2ZL T X,

generic type A

type that can be parameterized; typically a container class such as list or dict. Used for type hints
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GIL

and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

global interpreter lock ZBHRL T EE W,

global interpreter lock

(Fa—xn4 &7y &0y 7)) CPython 4 ¥ 27V ZHBMEALTWS, —EIZ Python @ /N4 FJ—
R 29755 ALy Rid—D272FTHE e 2 RHET 2 AT, 24Tk D (dict REDEELRIEA
MBI EL) A7V 27 PETADFEIRT 72 AR U THEEINCZ 21272 5 DT, CPython OFEHH
SYTNEHRDET AVRTVEERER Y 7T BT, vAF Ty = LT BUHIko 2
AR EBIEWIZIC, A VRTV REMBHRIZSALF ALy METE S X511k T,

7eFE Uy BED 2 WIISHBO W DD DIERE Y 2 —UiE, iy > 25t HR E O EOE WL %2 3
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F74. [/O Uz 32556 GIL 3EICEREh s,

Past efforts to create a "free-threaded” interpreter (one which locks shared data at a much finer
granularity) have not been successful because performance suffered in the common single-processor
case. It is believed that overcoming this performance issue would make the implementation much

more complicated and therefore costlier to maintain.

hash-based pyc

hashable

(YT aR—=R pyc 7 7 AN) IEMHERHIIT 272912, XT3 Y =R 7 7 4 VO BEHRFLTIE R
ANy Y afBEFEHTEZANL Fa—FDFr v a7 74V TF, pyc-invalidation 2SR L TL 72X W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y aRfERF TV 2 7 PEIRHEDF —PEAEDRA U AN— LTHZ T, FEERESD T — X HEIEN
TAY Y af@Z2fEo T30 56T,

Python 4 I 2 =& 7 ARMHABAARF TS 227 ME FEAEDBNY P 2R[RETT, (VA MRHED X
972) Ta—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX 7)) 4 I a—&XT)Niza
YTFE EEBNy T ATRETHI L EDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTI =7 MEIT 7 AN P THAY T adfETT, ZR6EET (HHZRNT) HEBRRIZIES
ficdhh. »ny¥afEid id) XhEoIhET,

IDLE
Python OfiAFFEEREE (Integrated DeveLopment Environment) & #5355 (Learning Environment)
T¥, idle X Python OEERZEAICFRIMIN TV EREANBEEO LT 4 R 4 V27 RBRTT,
immutable

(4 32—&7N) FEDEER-7A TV =2 bTF, A Ta—KTARATY =2 M2E, B, XF
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. BROERTINVRZEBDHDET, ThoDA 7Y 27 MIMEEZZEZLNEE A, HOMEZLIEESE SFIC
3 H7eeA 7027 PR LZTIUIRD R A 4 32 —XTNRATI 27 MR EEDN Y 2
D L 72 2NN CTHELREEZRZLE T, HEDOF—2ZOHITT,

import path

path based finder % import 3 2E€Y 2 — VMB35 (7213 path entry) DY R b, import H,
ZDVY A MIEE sys.path BORETH, 37 v r—YDFHFEIE Ay 7 —ID __path__ BHEH»S
HHKET,

importing 5]

importer

3%EY 2—1® Python 2 — RPFIDEY 2 —LD Python a— FTEZX 2 X 5T 208 T,

Ja—EERLTR—=FFTELTIT b, finder & loader DEBLSLTHHBETI =27 b,

interactive

Python has an interactive interpreter which means you can enter statements and expressions at the
interpreter prompt, immediately execute them and see their results. Just launch python with no
arguments (possibly by selecting it from your computer’s main menu). It is a very powerful way to

test out new ideas or inspect modules and packages (remember help(x)).

interpreted

Python 34 ¥ & 7V XERXDOFFETH D, a2 84 FFFEOMMICMHE L T, (N4 ba—Far o
IHDBIDIC, ZORFNIEIRTTD, ) TITOA YR TYRFELIE, Y—Ra—FDT7 74 L%,
FIFTARERIC L T FITSE D L Vo BMER LIS, EEFITTEL I 2ERLET, /&7
VRERDOEFETEH., 2V 4 FERDBFEID IR TNy 7OV A4 7 UIF VDD, TarJ L
DETIF—MITENT T, WEEH BB L TSI W,

interpreter shutdown

iterable

Python £ ¥ Z—=7 VX =3 % v bRV VREFINLRIC, D 2 —ARTRTOT VT 4 HLRNHE
MEZRED, TNTOMMRLZY Y — A EBEREINCHKT 2, Bl 72— AL ET, 2O7=2—X
W AR=OL 2 2EBOFCHLES, 2RIV Z—F—EREDT A b T 7 X—% weakref 2 —)1
Ny IPERHENZ ZEDDHDET, P2 v PRV Y72 —XHZETENZ - FiE, ZOBMKET 2
VY — AP FTTIRHEBEEL RV (XK D201NEF74 75V —EY 2—/% warning BB TT) DTk 4%
BIAMCER L £7,

AVER—FVERY Yy PR T3 EREHIZ _ _main_ BV a2 —ARFEFTEINRTWERAZY FFOHE
I T L2 Td,

An object capable of returning its members one at a time. Examples of iterables include all sequence
types (such as list, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__() method or with a __getitem__() method that

implements sequence semantics.
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iterator

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter(), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself. The
for statement does that automatically for you, creating a temporary unnamed variable to hold the

iterator for the duration of the loop. See also iterator, sequence, and generator.

T—=RDOPMNERBTEATI 27 b TF, A7 —&D __next__() XYy FEEDRLFFHT (¥
T3 AA BB next O ITHET) . MNOHOERE —DOFTORLET, 7—227%<Kkdt, bbb
12 StopIteration fISf X L EF, ZORERT, /171 —XF 7Y =27 MIRETED, ZhlEI
__next__() Z{JEMATD Stoplteration ZIEHLET, A 7L —XWE, ZDATVL—RF TPV
MEMKEIRT __diter__ () XY v FEFEELRITNEZZSBRVDT, 4 7L —RIIMD iterable #5ZH 3
BIFEALDHGFITHHATES S, 3oFD & LAHISNBERORERZTTS £K5%a—FT3, (list D &
572) AT FATI =7 MI. BHZ%Z iterO) BIICA T Y =7 MIZIEL D for A—TFNTHES 200
W2, e BREAOA 7L —XZ2ERLEST, ZhZ2A 7L —XTITBS 32k, #iHOf 7L —2a >
THABADRILA TL—&2A TV =7 PRBICGET 720, EDavTFDE5RoTLELETD,

S22 IBEIE typeiter I2H D 5,

CPython EZDF#: CPython does not consistently apply the requirement that an iterator define

__diter__Q).

key function

keyword

lambda

(F—BIg) ¥ B HH5VIIRERKE I, V- M RIHFHRDO D DEZ RSN LATREL 7Y =
2 b (callable) T3, HIZIX, locale.strxfrm() % ¥ —BIRICHZI1E, 0o — L IKFDY — + OEEIC
Do oY —rF—%IKLET,

Python D% DY — Vi3 F—BEHEZIIRY BEROWSIES 7L —7bEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby () FENHH T,

F—BBEER HIEEIWL 2B D 3, HlZIE str.lower() XV v RERXF/NIXFEEZXBILIRWY —
FEATS F—BRE LTS S RE S, H5WIE, lambda r: (r[0], r[2]) @ X 57 lambda
Ao X —BREEL 2P TEET, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DOF -V A NI 7 2B D 5, F—FHOIED HLHEVHTD
1% Sorting HOW TO S L TL 2 &\,

argument £
I B L TLIZE W,

(7 LK) WHDA T4 VEET, BB I 2z 1 20 X 28AFT, 74K
RE%OR 7F 2 /#5013 1ambda [parameters]: expression T35,
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LBYL

list

FZ 21300 (look before you leap) | DIETT, ZDIA—F 4 Y T AXA VTR, M LMK ZIT
S ENC. BRANICHTEESRM (pre-condition) HIEZITWE T, FAFP 7 7a—F L MERIIT, if Xh 7K
S AMDOND DHIFHENTT,

<“AF ALy FMEINZERETIE, LBYL 7 70— 7 27 @BfEr 7 R BREOHAIREL 5| 2k
CTVRIMRHDET, HlZE, if key in mapping: return mappinglkey] ¥\ 5 a— Rk, HED
%, oLy FOREROENC mapping 75 key ZEIDER KL ET, ZOREIX, mny 7350
EAFP 770 —F %5 Z ¥ TR TE £,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to a

linked list since access to elements is O(1).

list comprehension

loader

(VA MABKE) =7 AP0 THZ2VIE—EOERZUM LT, ZORMENPSLZ Y A FZIRT,
VXY MRIFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x % 2 == 0]
L3552, 005 255 ETOMEBUE 16 R (0x..) LAEXFINH» 682V A M 2ERL E5, if Hild
F 7Y arTY, if HiNHRWGEE, range(256) DR TOERNMMH XN E T,

An object that loads a module. It must define a method named load_module(). A loader is typically
returned by a finder. See PEP 302 for details and importlib.abc.Loader for an abstract base class.

Oy—I)ILT>ad—Fa1 >4

On Unix, it is the encoding of the LC__CTYPE locale. It can be set with locale.setlocale(locale.
LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method

mapping

special method @ 721) 7z[FFEFET T,

(oY) EEDOF—HREZY K- P LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping @ RHIEKS 7 X THREINLAY v FEFEELTWEaAY T+ 7927 bTT,
#il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
T,

meta path finder
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sys.meta_path ZME L TIHF & N7z finder. meta path finder & path entry finder ¥ BfRIZH D FF
. BT d,

meta path finder 23E2F 2 X Y v FIZDWTIE importlib.abc.MetaPathFinder # S L T /2
SIS

metaclass

(RRTFGR) IV FTADY FATT, 7 ITRAERIF. 77 A%, 7 I7RAOFEL, BEZ 72DV X M 2ED
T3, XAXIIRF. FNSH 3 OGP LTRIIMD, 77X 2E2BEZAVET, ZLAYDET
Yz MEAEEE GRIE: XZ 27 7 AD) 77 40 P OREZRFML TV E T, Python ARHl7ZDIE A R
READARY FARNEBMTELZRTT, IFLALDLI—F —IZHWMo T, XX T FRAIBRLMBEDZNHDT
T, LL. —HOBEITIE, XX 7 7 RIBAITTVLA Y MRAGEZRBELEST, 2 2B 7R
Our%ERolzh, ALy Fe—TWEBMLAED, A7 =7 bOEREBH LD, VIV EH
Eyarkhr, ZLOBETHHINETS,

FEMIIE metaclasses ZZHE L TL 2 &0,

XYy R
(XY v R) ZIARROPTERINLE, TD7F72ADA VAR ZADENEE L THUH IR HA,
AV REA VARV AAT I 27 b EE— G 2 LTRITID £F (ZOF—5BULEH self & FZ
NET), B & FAINAO—T SWLTLZEW,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.
See The Python 2.3 Method Resolution Order for details of the algorithm used by the Python

interpreter since the 2.3 release.

module
(£Y2—/l) Python 2 — FOMBHENE LT A TV 27 FTT, Y 2 —MIHEED Python
FTI 20 FEEOCAREMERBL E T, TY 2 —ILX importing DIIRIZ K - T Python IZHAA T
i\j—o
NYT—=2 ZBRLTLIZZW,

module spec £

Va—%Zu—FF501Xfbhd 4 YR NEEDERE ZLAFIZEHE TS, importlib.machinery.
ModuleSpec DA Y AR Y AT,

MRO
method resolution order ZBML T EFEW,

mutable
(22—FTN) 3a—FINRITV27 ME 1dO 2EZD I RAEEZEETEEY, 1Sa—4%7
L) BBRLTL XN,

named tuple
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ZHUTE X SN WS HEL. A TAEREALTWT, 4V F v Z AP BRI LEERZH->TD 7
2B TEZLEEDORRT S AN EINTVET, ZOHP 7 I 23MMMOKEDF--TWE s d
Dij_o

time.localtime() % os.stat() DD HEEFLWV L DL DHAAARIIAFIT E X TNV TT, o]
% sys.float_info TF:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named fields.
Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple, or with
the factory function collections.namedtuple(). The latter techniques also add some extra methods

that may not be found in hand-written or built-in named tuples.

namespace
(BHT2EE) ZROMMHEN G TY, HEiEMIEHEL LTEEShET, ARTEMIEATY =
ZEFD (XY v FD) ANFIRIZobDEF TR, BANZRD O, KBRS D, 2L THAAAL
DLOHRDHD FT, ANMEMEIATOEREEZS I LICX>TEY 2 —AME2HR—bF 5, HlZIXHE
# builtins.open ¥ os.open() FHHTZEMTXAIENTVWE T, /o EDEY 2 — DB EEE
LTWADBHRT 2 Z 2 ic ko CTHETZEMIIATHME e R HEZ B LU E 5, HlZ2I1E. random.seed()
itertools.islice() ¥&EL ¥, ZAPFNEY 2 —/L random % itertools TEEXNTWS Z LHHH
5, TT,

namespace package
A PEP 420 package which serves only as a container for subpackages. Namespace packages may
have no physical representation, and specifically are not like a regular package because they have no

__init__.py file.
module ZZHRLTL & W,

nested scope
(AR PSR a—7) IMIITEREI N TV LI ERZ ST SMEET T, BRI D 2BEBD BB D
PTERIN TV S5E. NHOBEBIZNMIOBEBTOZK 2SR TEET, A X PSR a—-Ti3F
7 4V b TREBOBIRIZINTE, ZHORAETERVOTHERELTLAZE WV, B—m VA, &d
WHID R 2 — FTEBEZGAEE LET, RIS, 70— VERZES & 7a— o OVEHT2ER- O fEZ A
EFZL %7, nonlocal THMUOZEBUCEZIADE T,

new-style class

Old name for the flavor of classes now used for all class objects. In earlier Python versions, only
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new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,

__getattribute__(), class methods, and static methods.

object
(A7 M) IRE (BHERHE) LERINLIRZFD (XYY R) 23208 TOT—%, dLLIE 2T
DHAZAINT Z A OFRMMDEEIKS FADZ L,

package
(R T =) ¥ TED 2 —ARHRINCH Ty r =% BL e DK S module DZ 2 TF, EMH
1ZiE. v =% __path__ JBHE%Z KD Python 7Y =27 b T,
reqular package £ namespace package %S L TL 72X\,

parameter

(51 AR OFEART BEL (P AV Y F ) DERICBWTHEBDRT 2 Z5|8 2HEL £, RG1%
WIS DD 9

o MEBEFREEF—T—F: B THEIWE F—T—F5|H L LTEIT N TEI58EHEELET,
ZAUIT 8 ZIZBURD foo R bar DX 51T, T 7 40 b ORGIBOEEHTS:

[def func(foo, bar=None): ...

MEEH: MEICL>TOAGEZILNZ5|BEHELES, MEBEBHEAD EIT BEERDOG DV R
POHTEZENLDHRAIZ / ZEDDI I TERTEFET, BIZIETEED posonlyl & posonly2 1EAiE
HRHBIBICHRD 5

[def func(posonlyl, posonly2, /, positional_or_keyword): ...

F—TU—RER: F—UV—-FREoTOAEZLNIFIHMERELET, ¥F—V— FEHOFHEEHE
TEBEANE. HIZIELIRD kw_onlyl % kw_only2 @ & 512, BERDIRGIE Y X Miz&DH=A]
ZRMBESIBEZEZHD x D% TT:

[def func(arg, *, kw_onlyl, kw_only2): ... }

BAERME: (hD 5 TR SNIAERBOMES IR Z T) EEOER DM ES A5 Z 5
N eZiHELET, TOXSBIRGIEE. LURD args D& S ITRGEADRNC x 22035 28T
ERTEET:

{def func(*args, **kwargs): ... ]

AERF—7—F: (o FE5IETBCZ I SN TEDF— Y — FEIBUCIA T) (EEDOHAD ¥ —
U— NEBBEZoNB e BEELE T, DX REIEE. EOBID kwargs D & 5125154
DR %% ZDF 2 L TERTEET,

WREIBEA TS a Y ebHDGIBOEDL HHIFETE, 7> a YO5l8UTiET 7+ L MEBIEETZ
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S

REI1E . FAQ @ FE5IHERFIEDEWIZMTTH? . inspect.Parameter 7 7 X, function £ > =
v, PEP 362 2B LTLZ& W,

path entry
path based finder 73 import § % €Y 2 —VEET import path £D 1 DDEGFITT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 23R U7z finder TS, 52 &7z path entry
KHBEY 2—LERDIZHEEH>TVET,

NRALY M) =T 74 Y EPEEFT S XY v FIZOWTIE importlib.abc.PathEntryFinder Z S L
TLREEW,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules

on a specific path entry.

Ny

path based finder
7 # )V D meta path finder @ 1 D&, €Y 22— D import path ZHREL F T,

path-like object
(path-like A 7Y =227 b) 77 A NVS AT AN ZRKLE T, path-like A 7P =7 Md, X% ET str
F 7Tz b bytes A7V =7 b, £720% os.PathLike 70 F AV ERHELLA T =7 b
T3, os.PathLike 7B Fa N EZHR—-FLTWVEAF 7T =7 M os.fspath() ZMUHT Z & T str
F7213 bytes D7 7 A NI AT LRRICEHTE F 9, os.fsdecode() ¥ os.fsencode() FZHZh
str BV bytes ICRDDEMRAET 2DIMHZ ET, PEP 519 TEAIhZE Lz,

PEP
Python Enhancement Proposal, PEP &, Python 2 3 2 =7 4 i L TIHEREZRET 2. H2 0k
Python DOFFERER Z DBEERERRIC OV TR T 2% XE TS, PEP &, #HEIC OV T DR
IR 1R E T 2 RE DL (FER) Z1EZ A2 RNETT,
PEP &, #FEREDRBICH D5, 2 2 =7 4 I X 2MEIREOEM L Python 127 X 2 3EEHAM DL
EoldD/m LN OB 22 Z e ZERKILTWE T, PEP OFHIKIZa I 2 =7 1 NOAEBET
5. RMEREZXENLTZ2ZLOEBNDD 73,
PEP 1 ZZHL T ZE W,

portion
PEP 420 TEZ I TW5, namespace package BT 5, HED 7 7 A VD (zip 7 7 4 VTR I L
TWAHEHH2)1D2D7 4 L7 PV IS D,

fIE5 |8 (positional argument) E

518 2ZRL T ZEW,
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provisional API
(EE API) R¥ES 4 7 5V &) BHVEREED SETERICHRA SN DT, ZOLXI% A4 V& —
72— ANDRELZEZ, WETH L L EINTVHHIIIF I TOREAD, a7HFEEICL > TLE
LABREINAUR, BAFIEAIRETE (L V2 —T7 2 —XDHIRETEEND) DMTONIET, ZOKI7R
EHIZDRATONEDDTEH D FXA - 20T API HAALINCIZRE L SN TWZERRER
M BE Lz ZICDoATHONET,

BE APT IZOWTd, BAHMEDLRWERZ TR FE) cAhIT0ET, BMERHAL 55
THRIT IR BIRRE R T RETT,

DT AIE), BES L TSVEIMEE R THAL Vs —IZEVWHBEUAD NS Z el KL
PEZTELLERTONE T, 3l PEP 411 2R L T X W,

provisional package
provisional API ZZHRLTLIEE W,

Python 3000
Python 3.x VU =254 D=y 73 —LTTF, (Python 3 2B WVIFRDFER » HEIELNZFET
T, ) Py3k” XN BZZrdbHH FT,

Pythonic ftt
DEETBRMNREZ T TEIPNI-a— F T34 L, Python ODRHIZ RN A T 4 F LI 7=2EZ TR
a— R, BlZ13, Python O—f% A 7 4 F AT for XEF->TA T ITNDITRTOERIZE-
TA—7LET, HoZ L DFTHEIZZDOEHAZR WO T, Python IZEATHARWAEH D ICEED
AU R=HI b LOLERA:

for i in range(len(food)):
print (food[il)

ZAuTH L. EFhwik Pythonic &K

for piece in food:

print(piece)

qualified name
(Bffith) €Y 2a—1DrZa—rULRa—Thb, ZOEI 22— L TERSINITZ T A, BB XY v R
D, "R BRT Py MR TT, PEP 3155 TERINTVET, My FLRNLOEEPLS 7 X T
. BfitEA 7Y 22 POARTERITTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

(KDR=21ZHEL)
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(FIDR=I 5 DfEE)

o
>>> C.D.__qualname__

'C.D!'

>>> C.D.meth.__qualname__
'C.D.meth’

BV 2 —AANDOBRTHDLNS &, REEMB (fully qualified name) X T XTORR Y =V B 2K
DRy +EREL, HlZIF email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text._ _name _

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it is
deallocated. Reference counting is generally not visible to Python code, but it is a key element of
the CPython implementation. Programmers can call the sys.getrefcount () function to return the

reference count for a particular object.

regular package =
M, __init__.py 7 7 AVEELT 4 L7 MY 2 LTD packages,

namespace package BZHL TL 72X W,

slots 7
FANTDEET, A VARV RABHOHEBEDHOPUDERLTEE, A YAXVAFHHELHRT L2 L
T, XEVEHHNLET. 2 & Fbhs77=9v 27 TTH, ELLFTORIEAL M) v F—7RDT,
Fitsr — A, BIZIEX BV DFEIEREE 27 TV 75— a Y TA VARV APKBITFET 5. tW\olz
LEERRE, HDRVDHERZNTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__() special
method and defines a __len__() method that returns the length of the sequence. Some built-in
sequence types are list, str, tuple, and bytes. Note that dict also supports __getitem__() and
__len__Q), but is considered a mapping rather than a sequence because the lookups use arbitrary

immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__() and __len__(), adding count(), index(), __contains__(), and
__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence Opera-

tions.

set comprehension
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(BEANTEED) iterable NOR2TH 2 WIE—HOBERZUHE L T, ZOMRI LR I2EELRTaY Y
2 EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3¢, {'r',
'd'} WS XFHNOFFEFE AR L £9 . comprehensions Z 2L TL 72X W0,

single dispatch
generic function D—FETHERIEITZ—OD5IBOENC X DEIREINE T,

slice
(RTAR) =M =T V2 D—FEEOLATI 27 by RT74RF BWERL [1 THZOLNEBO
BomicanrzEL e TEoNE T, filZI1X variable_name[1:3:5] T3, AFHIN (FF) id51&
slice A 7Y =7 FZWETHHALTVE T,

special method
(FFERX Y v F) B 2BNKE DOBRIE. BIZIIMNE % § % 72912 Python H HIEEICEUIHIEhE XY v 1,
COREDORXY v Flid, XV y FEDERAIERRZRICT VX =227 2 O8O0 TWET, Rk Y v RiC
DWW specialnames T I TVWE T,

statement
(30) XWEAAL =+ (Z—=FRD” 70y ) ICRAIRIBERTT, XE X 2F—V—FrolRENsdD
DELLMNTT, HBEICE if. while, for BH D FT,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect types.

See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF() when the reference is created and

released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.
See also borrowed reference.

text encoding
A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.
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text file

(TXAMT7740) str A7 27 bGAEZTES file object T, LIFLIE. 7FA P77 40
FHEBIIAAL MEAIDT — XA MY —AIRTZ7EAL, TFALIYOA—T 1 27 ZHBATVET,
TERMT 7 A ADHX, sys.stdin, sys.stdout, io.Stringl0 £ YA XV ARKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like 7T TV bk ZHAZBETEL 77 ANMF TV =27 MZOVWTWE, NI FUT 70 $BIRL
TLEE W,

triple-quoted string

type

(ZEZ +— b)) 300 L7z +— FaLE () 27 ARR br 7 4 — () THENSCFY, @HEOD
(—HE) 7 4 — P XFINTHARTRITE 2 XFINENEDH D FEAD, RO OHBHTEHTT, 1 2h
2O0DHEK LY 4 — B EIAS —THELICEL 2D TEZ T L. [THCE (\) 2R THE
PATICELED B I ENTELZDT, FFa X5 — a y3FH%E  BIcHIcER T,

The type of a Python object determines what kind of object it is; every object has a type. An object’s

type is accessible as its __class__ attribute or can be retrieved with type (obj).

type alias

(B4 V7 R) Bopl#T, Bzl IcRALTERLE S,

M4y 7R3 Ber b 2HMLT2DICHHTY, flZI:

def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEEDFTIHD ® % typing ¥ PEP 484 2L T F X\,

type hint

(Ble >y b)) 28 7 7A@ BT X —2R0B DEOHIGF SN B Z4EE T 5 annotation TF,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ja—NVER, 77 AR BT, - AL ZETRVWHDDAEIL v M typing.get_type_hints()
THURTE %9,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L T 2 X\,
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universal newlines

FZ AN — ADRERED—DT, LTFDOFTRTERITRL 3

>
L F 3 Unix DITARHEE '\n'. Windows
DOFE '\r\n'. H\ Macintosh DIE '\r', FIHEICOWTFHL LIE, PEP 278 ¥ PEP 3116 , X

=3
)

5IZ bytes.splitlines() dZBMML T IZE W,

variable annotation
(EBT /) T—=>ay) ZRD 5030 7 @D annotation .

ZRDH 07 7 ARMEICERZH 722 23, AARTRERTT:

class C:

field: 'annotation'

BT 57— ayid@EZEe R o01IEbhET: flZE ZOEHI int DEEPIRBZ 2 H
BENTVET:

[count: int = 0

BT 77— a YOWITOWTIX annassign SiCHEH L TWET,

HEEDFHIADID 5 function annotation, PEP 484 , PEP 526 ZZML T Z& W, £/, 7/ 7—Y =3
VEMATERANST 2T 4 A2 LT annotations-howto HSIRL TL 72X W,
virtual environment

P —

(IRAEBRER) thaRi i) b B X 7 S4478R

BTY, ZHUCkD Python 2—He 7 FU r—> a VIFRL S
27 5 ETEHNTWAMD Python 7 7V 7 —2 a Y OEENC TS 2 Z 27 < Python Sy 7 —2 DA
VARV EERERITO LD TEERTD,

venv ZZIR L TL ZX W,

virtual machine

(RfE=> V) BRIZY 7 b 2 7K DEREEIN/Za ¥ a—&, Python DIRFEE= S ViEk, N4 ba—F
avRAIBHII LI N1 FO—F 2ETLET,

Zen of Python

(Python @15 Y ) Python Z#fE LAIH S 2 ETOEZ %, Python OikatFEAle TH#2 Y X MZLk
bDTT, XWah7 v > 7 T 7import this” ¥ F22ZDVRAMEFHDET,
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T8

ABOUT THESE DOCUMENTS

These documents are generated from reStructuredText sources by Sphinx, a document processor specifically

written for the Python documentation.

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of

the content;
e Docutils 7B =2 Mi&, reStructuredText ¥ Docutils ¥V —Lt v b ZER L F L7,

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Contributors to the Python Documentation

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python 23 2 =7 4 26 OEHRRE L EEA LR TAEZORBO LW R F 2 X Y MIEFHERATLE -
Dk 5!
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C.1 Python DFESE

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see
https://www.cwinl/) in the Netherlands as a successor of a language called ABC. Guido remains Python’s

principal author, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI,

see https://www.cnri.reston.va.us/) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen
PythonLabs team. In October of the same year, the PythonLabs team moved to Digital Creations (now
Zope Corporation; see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https:
//www.python.org/psf/) was formed, a non-profit organization created specifically to own Python-related

Intellectual Property. Zope Corporation is a sponsoring member of the PSF.

All Python releases are Open Source (see https://opensource.org/ for the Open Source Definition). Histor-
ically, most, but not all, Python releases have also been GPL-compatible; the table below summarizes the

various releases.
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Jy—z2 R=2 )23 MER GPL compatible?
09.0-12 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.1+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
22 DB 2.1.1 2001-37E  PSF ves

AMR: GPL-compatible doesn’t mean that we're distributing Python under the GPL. All Python licenses,
unlike the GPL, let you distribute a modified version without making your changes open source. The
GPL-compatible licenses make it possible to combine Python with other software that is released under the
GPL; the others don’t.

Guido DIERDOTFR, TNHEDV Y —RZHHEICL T BEEoZL DRI VT 4 TDAREI AR L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF' License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.11.13

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.11.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.11.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.11.13 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python

37



Installing Python Modules, 'J!J—2X 3.11.13

8. By copying, installing or otherwise using Python 3.11.13, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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FDR—TH & DFEE)
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.11.13 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any

purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY

AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
(KDR=D128i)
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INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/

~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
(KDR—12HE<)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 Y7wvhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=212Hi <)
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=212Hi L)
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
(RDR=D12Hi L)
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ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the above copyright
(RDR=212Hi L)
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notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and

from strings, is derived from the file of the same name by David M. Gay, currently available from https:

//web.archive.org/web/20220517033456 /http:/ /www.netlib.org/fp/dtoa.c. The original file, as retrieved on

March 16, 2009, contains the following copyright and licensing notice:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available

by the operating system. Additionally, the Windows and macOS installers for Python may include a copy

of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release,

and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitionms.
"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by
(KDR=D12HiL)
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the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (507%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but

excluding communication that is conspicuously marked or otherwise

(KDR=D12Hi)
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designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the

Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

(KDR=D12Hi)
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distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least ome
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modificatiomns, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditioms.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,

(KDR=D12Hi)
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whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(KD<R=2128i<)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
“"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
(KDR=D12HiL)
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TW2E Ny ¥ 25— 7L DFEEIF,

cfuhash 7oy 27 FOHDICHIETF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided

with the distribution.
* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

(RD<— k<)
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

--with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users

may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.
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Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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