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Email distutils-sig@python.org

ANGDHBZA—T Y =R IO 27 bW ZESTH 5 X512, Python IKIEHME =B L 2 —¥ =5 DiE
R R—raIa=T48bY, TLINSITNELD Python FIRE-BIC. 5DV 7o =27DA4—7
VI—AT7 A4V ADH L TOMADAREIZL TSN TVETD,

CHUKEDP D ANDBUCZE T HE D (H 2 WIERHRD TRA7R!) IR, 175 BE OMRIEIZ X 21BN E
OHBDOZINCEZ SN2 Z eI X3 BHEIC K o T, Python 2 —%12HA L HiZRIRANATRS 2D
BiFeihoTwETD,

ZOHA RFZhs vt RAD5 5, BARDWTEIN-LET, ¥H5D Python 7urd 7 b A VX
F—L T B70DH A FIZDOWTIE installation guide Z2Z L TL 72 &E W,

AR BhPEECSCHBO - THIE. ZLOMBOIA—T Y -2V 7 Y =27 OFH L BilhicB
THRHOHMEDRY O —%FoTWVWB ZIZKEDTTLEEW, Python 12X o> TN BEME 4 > R
F= DY =L ERHATIEICIE, ZOEI BRI —EEEBICANTLEI W,
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EEME

the Python Package Index is a public repository of open source licensed packages made available

for use by other Python users

Python Packaging Authority (&, BHED Sy =T Y 7YV — )L BH#TEIXRT—RE T 7 ANV T 4 —
~v MEEDORTFEHEEZHSo TV, FRE - FXa XV FOEZFEDINV—-TTT, HoHIEIHLR
Y=L RF a2 X b, issue tracker % GitHub & Bitbucket @i A TEML TVWE T,

distutils ¥4 VY IFILDEINF - A 27 4T, Python EHES 4 775 112 1998 FEIHFNIEM
XNF L7z, distutils OEHENLRFIFIZEBEIICHRD IAbATOWEZTH, ZHUISTHERET
DRy T =Y TeBAADA YT ITRA N7 F v DEMEL ULTHEELTWT, EHES L 75—k
LTH->TWBRZT TR, ZOHENIEHIOXAIRTHE XTI TVET (Python DSy Fr—I > 7
EHEDRE Z LD 2DIMEHLRTVE A=Y Y27 2 FDLRTD & 512),

setuptools ¥ distutils (DKERDT) 252 Z L EEMA SR TP =7 FT, 2004 FITEHNITN
XN E L7z, RIBIED distutils Y —/UIHANT, DRy 75— I AOKFMGRE E S T & 2HHE
MEMENTZ e RSTHICMELET, 59T distutils &K D HEMANCERZ A 2EMRE LT
RN TWT, [RHEiIF D Python N—Y a YIZEZ I DLV Ay F =Y v o2 —H 1L TY
A—FLTVET,

wheel 12 (ZD FF 2 X bOXARTIE) distutils/setuptools IZ bdist_wheel 2~ FaEMT
570Y 27 FTT, TR ZADANA FVDIREZATVE S & Python 24 77V %20—7%
LVTENRTRBEMER LTI AT AA YA —VHIRDE X 51CF 5, JRRAT Ty b7+ —LDN
AFVDy = v TR ("wheels” F721% "wheel files” £ MEZ, PEP 427 TERIN TV E
T) BAEMLET,


https://pypi.org
https://www.pypa.io/
https://github.com/pypa
https://bitbucket.org/pypa/
https://setuptools.readthedocs.io/en/latest/
https://wheel.readthedocs.io/
https://setuptools.readthedocs.io/en/latest/
https://www.python.org/dev/peps/pep-0427
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F—TIV-R5A4€> LA KL —>a>

HRDIEFE ALDETIE, V7 Y =2 7 IZHIANCEFHEREDONRE LD £F, TADEKRT 201, Eh
DHFEERZZDY 7 b =2 7T 2 ER, . BIECEAMIN LT, RNRFREZLEE T2, L)
ZeT9d,

A =TV =274y 2. HBEMFEO R RIS ED & 5 RHERZFFR[ 32 HIETT, SEIER
MIREICT S 2 B DA E WO THFIAATEEIC T 2 2 & T, BAFE A L A 2 R IiT 5 2 & ZATREIC
LTVWET, ZHIZ L OBIRE T, 5 EA ORI TOKRNFFRELBEIC XD 2 O E 2 TEHFT
BZZEEAFEICL TS NTVE TS,

Python 12 & » TIAX N ZEMY —Lid, BFEEICL o TZRR D ICHMTHEBLL TV LI ZTFA v &
NTWB 7z, AREXPZSEGEES, BHOHEMRE Y 7 VY =2 70 Z0HEOEMBINGRITTE £ 3,

FNDF—T Y =2 LTRHAZNATWE RSk 53, RUEMY —LE2HEMANDY 7 b7 = 7EAR
WS Z e b HkE TS,






THREE

V=D X =)L

A7HARF—LlE. HON=Y 3 YD Python KN LTTX A —HLUTIMES 288 Y — L 2FOZ L 2VE
B WS Ze 2R LD, FHES L 75 VI12iE. EX V7R Python Ry 7 —Y v JIEEZ Y R—- 153
ELRY —LIBENTOVEY A,

BHEDY ZADEILE - FAOHREY — L pip BV 2a—AE2aAR Y FI3A4 VRLMUHT I TS VR
=R E S

python -m pip install setuptools wheel twine

EMR:  For POSIX users (including macOS and Linux users), these instructions assume the use of a

virtual environment.

Windows L —HANFIZIE, ZOH A FNODOFERIE, Python £ ¥R b —LRIZ S 27 4D PATH BIRED
SN TVD L ZHIHRICLTVE T,

Python Packaging User Guide 1213 & SI28 LWEIR currently recommended tools 233 H £37,



https://packaging.python.org/guides/tool-recommendations/#packaging-tool-recommendations
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PYTHON PACKAGING USER GUIDE Z&HE

Python Packaging User Guide (&, 7B =7 FOIER L EMICEDL 2BRARBFLE R D2 AT v TLEHEE D
)‘\’—th\ij—o

e Project structure
e Building and packaging the project
o Uploading the project to the Python Package Index

e .pypirc file


 https://packaging.python.org/tutorials/packaging-projects/#packaging-python-projects
 https://packaging.python.org/tutorials/packaging-projects/#creating-the-package-files
 https://packaging.python.org/tutorials/packaging-projects/#uploading-the-distribution-archives
 https://packaging.python.org/specifications/pypirc/
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59 nEVvng...?

INZ &L & 2REANOHELREED L CIXEEANDY 7T,

51 ... 070210 FORFIIZESEXRIEVLWVWTTH?

BRIy 7 TRHD FEAD, WOPHEZLTEEET:
e check the Python Package Index to see if the name is already in use

o GitHub, Bitbucket ¥ D XS5 RAKDH B KRR T 4 ¥ 74 MZFDEATDBEIIW R WHAF 2 v 7
T3

o METLTWV24HTD WEB MROEREF v /T2

o EDDLU—ERNLFE. FICZLDEKREZFDL, 2—HFRHRZDY 7MYz 72RBTIOEH L X
B2 XORERET D

5.2 ... N FV) DHksRZFE> TERMLIEVWDTIN?

CHEKEERZ Ny 7T, BREPAIEZERLIZVOPICERKET S, BEL OFERELDD £5,
Python Packaging User Guide 121&d o LFHELWEREBEVPH D ET DT, ZTHWLIIZE W,

BE:

Python Packaging User Guide: Binary Extensions

11


https://packaging.python.org/guides/packaging-binary-extensions/
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>>>

2to3

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 13fFEHES 4 75V D 1ib2to3 L LTHHTE X T, BEEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

Q—ANVEBDOT ) 7= a VIFFTRIIE T 7 ATEERAN, Zu— UL 77 AgEMk. B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

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

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

13


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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S8 (argument) (FEFIH) BEERECHTEIC, BE (7213 XV Y R) CETETT, E51BuIZ 2 EE
HHFEI:

o F—T—REIE BT L OIS OB TAOUE b D (Bl name=) S, wx 1K
EREOMOMY LTSN, BIZE. KO complex() OIFUH LTI, 3 ¥ 5 Ai%—
v — FRITT

complex(real=3, imag=5)

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

o IBSIE: ¥— U — FEIEDLIANDFIEL MEFIBUXSIEY X b DETHICEL 22 TE, /2 %12
WelY 7z iterable DEFEL LTETIENTEET, MIZIE ROFITIE 3 & 5 XMmAHEAESIE
T3

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

FHIRFBIROEBIC B THEIT E O —AAZRICHID 4 TohE 3, DL T2T S AoV
Tk calls ZBRLTLEEI VN, VX Z7RARBOVTESHERTLDIHLW A M5 Z el
Kxd, sHiE MBI e — ANV ERICEH D 4 ToRE T,

515 . FAQ @ E518EREIEDENIAITTH? . PEP 362 #SBL T FXW,

asynchronous context manager (JEFRfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 2472227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEFEHAY = 1 L — &) asynchronous generator iterator %3R3 BI#T T, async
def TEFEI NN —F VEBIZETOE T yield REFOHRTERD £3, yield Rid async
for V— 7 THMATE 2D S Z2ERT 2 DICHAENE T,

EEFIERIAY = 2 L — 2B L £ 30, WRICK - TE IEREAS T RL—2 1T L—% 25T
BENRDY T, BREINERI S TRWEE, FBRLD7-DIE 222 AL £ 3,

FEMBAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (JEFIAY = 1L —& 4 7L — &) asynchronous generator BHEITHER Eh
53727 T,

ZHE, __anext__ () XYV v FEM o THUEH XL ZIZ awaitable A 72 =7 F ZIiIRT asyn-
chronous iterator T3, Z D awaitable A7 =2 NI, RD yield XE TOIEFIAY = 1L — 2B
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T ¥EREAC TR L —F2 1T L —42 DERICH
Maxhi-rx, B LEERZIELE T, PEP 492 BXU PEP 525 2R LT 77X,

asynchronous iterable (JEFIIA 7 F 7)) async for XOHTHERATE 247227 T3, HHD
__aiter__() XY v E2 5 asynchronous iterator iR UIE D £ A, PEP 492 TEAX

14 {15} A = FE



https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
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NEx L7z,

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=27 N T, __anext__ & awaitable ¥ 7Y =7 P 2RI BRI NIER D £8¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMA 7L —& D __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINE L7z,

BM A value associated with an object which is usually referenced by name using dotted expressions.

For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using

a dotted expression, and would instead need to be retrieved with getattr().

awaitable (fFF%RIEE) await N CTHEHT 2 B2 AT 27 2 TF o coroutine 2. __await__() X
VY RRDHEZATT =2 P TT, PEP 492 22 L T ZE W,

BDFL ZALIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIVOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE NAFVE=F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘/Gj—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file bBLTLZE 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 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 refer-
ence 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 ZH% R —+ L TWT, C FFBEDEIRT i L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#H7% memoryview A 7Y =
T IR E D T, bytes-like A 7T =7 NI, T—XEH. NAF VT 7 A ANDRIE, YV
Ty PERHULZEERE, XM FUVTF—XZERTIZVAVARBECHAT S Z N TEET,

BODPOBIETEINA F VTR ELEETINEDNDDET, ZOBEDO R Fa XY PTIEEL 75
AEETRER bytes-like A 7V 227 M WERLTVWET, EEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like #7227 ) #ELET, £
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k22— F) Python ® Y —2Z2— K&, Python 7125 4D CPython A4 ¥ &% 7V X ONER
KBTHENA Pa—FALaryfLEnEd, Nf Pa—FiE .pyc 774 MTF ¥ v a2 3h,

15
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https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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RL7 7 ANDPZEHIZETESNZ L ZRFEIDEREIRDET (Y—RA—=F2o6Nf ba—FANOF
FEoary 4 VidEhE#shET), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WHISS 2HMEEZFITS 2 REEYS Y TEMET 2 WA %9, EERQERL LT, N Fa—Fid
%72 % Python fRfE~ > VB THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 2 3AFxhTn
F¥A.

NA ba—Foma—Eid dis ES2—1 IZHHFET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 7)) RERD D ZRERETHEITES NS 72DIT5 e LTHEI N 2B

V3R (VFR) -V —ERA TV 27 bRMERT 272007 T —MTT, 77 RAERFIEH, 207
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 2ZZH) 7 7 A LITERS N, 77 ALNRLT (DD, 7 F7ADA Y ARV A ETIR%A
LIZ)EEINZZRHNE LTWBEKTT,

coercion (BU#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
ZHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, #5180
BUDERIL D (— OB — D3 FEV N INE 2 3 2 AN A UBUC AT 2 213 4UE TypeError
BIADBET S E T, BB Rr o725, TRTOFEK, 2 ZHEREITH->TH, HIZ 3+4.5
T34 < £float(3)+4.5 WS k52, Fu I I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X <HLN TV EEBREIIRL =D DT, IXRTORIIFEEH L oML LT
RINF 3, BREIELHEN (-1 OFHR) IXE BT 0T, —RIEFETIR 1 e FE,rh, T
TiE j eEFHEINE T, Python FEZBITHAAATHIEL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WE T, BRBOBHIED R D BELRBFORIETT, DEMEEZEUCRTIUR, ZIZEW R R L
TLE->TEWTL &9,

context manager (I 7FRAX P32 —I %) __enter__() & __exit__() AV v FEERTS I LT with
WHNOERBEEZEMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7 F A MER) a2V 7 F XA MIKEFEL TRZEZFHOLER, TR H2ERDEDL
FADFITAL y RFTREBEDBZAL Yy FE—LA L —=YRBTVET, LArLaryTF2 MER
T, 1 DDFETAL Yy RIZWLO2p0ary7 XA MBH DR, 3 Y7 F X MEROERHRIZIAY 72
FEFBI R R 7 DL DEHF TS, contextvars ZZRL TLZE W,

contiguous (K%, i) N v 7 7 BHEIC C-8# E7213 Fortran & TH25EIT. ZD Ny 7 7 135H#
MLTW2eAREET, XNy 7 71E C #ifiETH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETHHEST 2 X5 CHESI N, RFHELRrHBE VA THWIEFP TS %

16 {15} A = FE
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o ZXRILD C-HEHREFITIE. XEY 7 FLRIECER L K ZBICIIRERORIFVRINIED %
DX L. Fortran @i 72 B8 TIIBRH OIS A FHBRANCEN & £ 57,

JN—=F> (AV—F) al—FVEFIITV—F DO XD —HEERTT, $7L—F Viidkd shiz
HE»SAD, HlolRd s Erb5HET, ar—F L EZ os MmO A%, HE, B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2SR L T Z& W,

coroutine function (I —F Y BEE) coroutine & 7Y = 7 » BRI TT, a1 —F Y BIEUE async def
NTHEEXN, await, async for. L async with F—TV—RFZEOZ e HEkRET, Zhbid
PEP 492 TEAXIIFE L7z,

CPython python.org THEAF XL TWA, Python 7025 I V7 SFEDOEHEN 2 5EEETF, "CPython” &
WO R, ZDFEE% Jython % IronPython ¥ W o 7= 3EEE ¥ XAI3 2 HEHHE 2 551K X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIRE L TEHSNE T, 72
L — X O— &2 FIFFNL. classmethod() ¥ staticmethod() TT,

TaAL—RDOXEZ S VR VAT 2 —TF, XD 2 OOBBERIIEHRMICFAI TS DT :

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

@staticmethod
def f(arg):

FICHEZD 7 7 A FEHELETH, HENFONERA, TaAL—XITOWTFHLL X BEBRER B
TR IR EZE D FFa XY F2BBLTLEIW,

descriptor (FRZ VT X)) XY v K __get__ (), __set__QO, HBWE __delete__() ZERLTWVWE AT
PV NTT, HBEZIVITRABERT ALY IR THBL e =, BEERRICL-T, HEIL TV A5IK
e N E T, BHE. get,set,delete D72DIZ a.b EEL . a DI FRAFENTE IV 27
PO ERRBRLETD, b BT RZY TR THIUIZNEZNDTRAZ Y T RRXY v RHARTHENET,
TRV FEZOMRIL, Python 2R AT 2 LTHERDET, 2 WVWODIE, TRIZ VTR ZN,
B, XY o R, a7 4, JIRAXY 9 R, XYY R, ZLTRA=—7 F7RDBR VW 72%
 DHBEDRAR 72D 5T T,

FRZVTEDAY v FIZB L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EED X — ZEICXISAHY 2 #AHES T3, __hash__() XY v F¥& __eq _() XYY F
ERELMEEDOA TV 27 P2 F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (EFEHMNCLIKGL) iterable NORTH 2 WIE—HOERZUH L T, ZOHR2» 5
RBEFHELRTAV AT PREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LML E T, comprehensions ZZM L TL 72X W,

dictionary view (#f&F Y 2 —) dict.keys(). dict.values(). dict.items() PR TA TP =27 M TT,

17
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HEOHBHOHM Y 2 —2BELET, Thbb, BEILHEINZ a2 —3FhE ML 75,
HEY 2 —2REINICES2 Y A MIZT 5121E 1list (dictview) ZEH L TL Z XV, dict-views %
ZIBLTLEE N,

docstring 77 R, B, EY 2 - NORHYIORTH 2 XFHNY TV TT, ZDAA — b DETRIIIE
MENETH, arv L FR2E-THAlEN, 20772, B EY2—1D __doc__ BMELT
REFEEINET, AV brARI a2y TEL GRIE: B LTSRTE%) OT, 7Yz DR
Fa Xy b aE ENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 =A% Fo TV EPERRETL2DICATY =7 F ORI
ZREZWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIZN T
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A
R—7z—RERIDEHTZ T, EFELTHA v Ehiza—RiEk RVE—T7 4 v 7 BREEF
LTEBMEErA EIEET, Xy 7 XA Y7 type() X isinstance() WX X 2 HE LT F T,
(7272 L. B2 R4y 7% MREEI TR TMHMTETI2IdTEET, ) 2oRbh., AR
hasattr() fIER FAFP 7u 253 7%FHAL £,

EAFP T[GBR]% 2 2 X DFFL %55 /IDA S (easier to ask for forgiveness than permission, ~—7 14 —®
EHD ) ORETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMNRF—%
BUNEFETZDDLREL. ZORENE> TOEGEIHNZRHIEL 23, ZOBRETTFEIET
53—=FT 4 VT RARANMIIZ, try XB XU except XD TADZDPRETT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL SDTY,

expression (R) [AHDEEFHAEN L, —F ¥ F D DR (a piece of syntax) TI, Wz 2. ALid
V72, &l BT 22X HEFPEETCH LZY, H2ETROEROEAENDTT, o
Z < DEFHLEV, Python TREHOETOMBERNA L VI DI TEDHY ¥ A, while DES
Wy RELTREAZN X 8HD F5, RADBKTIIRIXTY,

extension module (JEIREY 2—1) C ® C++ TEIMNEY 2 —T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' X 'F' 2B WA XXFIN) T I E “fstring” 2FEIN., 2T 74— v FMEAXFS
V7 7L OFMEEOEMTT, PEP 498 3 S L T E&X W,

file object (77 ANF T =22 b)) FUDY Y —AAD 7 7 4 V6] API (read() % write() XYV v K
EFODD) ERELTWE AT 27 M TT, 77ANMF TV =7 NI fERENFEITL - T,
EBEDFT 4 A7 EDT7 74N, ZOMDEAL TDRA ML —IRBET A4 R (I ZF, A,
AVREINY 77, VT v b, AT FE)ANOT I LRAEHENTEET, 774047V 27 ME
file-like objects R streams & SN F T,

T7ANF TS 27 MCBEBICE 3IEEOLDET: L0 NAFUV—=T7A)L. Ny 7 7»ERi= NA
FU=T7A), ZLTTFALT77A4IL T, /A VX—=T7 24 A& io EY 2 — L TERINLTWV
3, 77ANK T =0 b EAELIEEEN L TTEX open () BAEEES Z & TT,

file-like object file object ¥ [AFE T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from

the operating system and encode Unicode to the operating system.
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finder

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file

system encoding fails to provide this guarantee, API functions can raise UnicodeError.

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.
(77 4V R) A YR=PEINTVBEY 2—1LD loader DFERERITTEA TV 227 b T,

Python 3.3 IETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢ . sys.path_hooks T XN 3 path entry finder T3,

Nz OV TIE PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YD 5 TRRE) —FEWERBICYI D T2 BAMNRE, YO HETHRERE T // T3, #lx

E5E

.11 /7 4132112 D, ZREINFMCEEV NI A ROBEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWAIC I3 (R ADERAANDIDZITS) DT -3 127425 ZLITHEEL
TL7ZEW, PEP 238 2L TL X0,

(BEE) PN LRNCEZIR S —HDO XD Z T, BRI 0 U LD R385 2T Z ek E 3,
FEIEDFATRHT G IR E T2 Z Atk E$, REIE. AV v E, function ZZML T ZE W,

function annotation (BT 7—3 a ) BIBD 8T X — X IRDED annotation TF,

BT 7 7—>avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
Bl eifr e, £ int MOBRDEERO LA TnE T,

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

return a + b

BT /7 —3 a OXEE function O TR INATVWE T,

See wariable annotation and PEP 484, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—YalL 7y ar) ChPREEDNS Z L DRV EY 2RS5BT, Python
F BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=Yalr7xd gc BV a— V%o THRETEET,

PIRL—R (YA —R&) generator iterator ZiRFTEITT, BHEOBBIIMTHNE TH, yield X%
FORTRLZD 3, yield i, for L —FTHHATERLD, next() B THEZ 1 DFOHWDHL
7D TE3, HOWMPZAERT 2 DIEHSINE T,

BHEEY AV —FBEBZRHRLET. Rk T P RL—RATL—F 2T HELHD X
T BRISNLEE®RPHS L TRVWEGE, AL DI B2 AL 5,

generator iterator (¥ = 3L —X A T L —2X) generator BABTHERINDE AT =7 FTT,

yield D7 NJFAATFATIREE (RFMTABSARLED try X2 ED) L T, WHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ L, T LMEZIT L £ 5 (B OB ET
DI TITHT LWIREED S BHAR S 2 D & MHIRAYT ),

generator expression (Y z L —XK) 41 7L —&%2RIATT, FHORNIC, V—TE-EERT S for
fi, #iP. 2 L CAHISATEER if @i o oWnWTWwa K5I Ed, 25 LTk SR sMilo
BRI TEEZ AR L £ 3

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

generic function (¥ = 3V v Z7BI%) F72 2000t LA CiE% 5 2 BB oS L 2 BT 3, P
HLUKHICE DREEEZH WL HIET 4 A8y F7ATY XML DRESHET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T ZXW,

generic type A type that can be parameterized; typically a container class such as 1ist or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Zv@— N4 Y2 FYEuayw ) CPython 4 Y X7V ZBFHALTWS, —EIC
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Fild 3 HHATY, 2K
D (dict BREDEELRMARALMEEZL) A 7Y =7 bETADFEKRT 71 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNVICKDET, A VX TV X2 EZ0 Y 7 F 5T, YLF
Taty =2 UEL LMD AR e gl &R A V2T ) XEfHICTLF ALy FLTE
5X512%D %5,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL

is always released when doing I/O.

BRI T FERTAF ALy FEY LA Y27V & (N3 7 — 22 Ml nHETE y 25 3)
BEISESNE LIS, MRS Y 7T 0Ly FOEED AT +—< ¥ ADEH - 7= DCHI L
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ATLe TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b2
THLEZLNTVET,

hash-based pyc (v > aX—Z pyc 7 7 AV) IELHRHRBIT 272012, WL T2Y =27 7 £ VDR
BTNy Y 2 iR EHT 254 bPa—FDFr v > a7 7 4L TT,

hashable (v > 2FJRE) Ny a®gE kA 7Y =7 bk, EAFEHAMSEDL RV Ay ¥ 2 iR FFD
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
TV FTT, ARy S af[fEA 7Y 27 MEIBTFE Uy & 2 B2 FOREND D £7,

Ny Y ARRERA TV 27 PEAFHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
BEHNETA Yy ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RHAABAALA TSI 27 NI IZEAEDNANY Y2 F[RETT, (VR MHED
£97) I2a—FTNRAVTFENY T aFARET T, (XTI NR frozenset DEIKR) £ Ia—&T
NigaryTHE, BREPINY Y aAETHILZDANY Y 2A[fETT, T—VF—ERDITADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHEET (HEERNT)
HEBFEFRIEIEEMETH D Ny > 2l idO) L EsNET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and

interpreter environment which ships with the standard distribution of Python.

immutable (f I 2= 7)) EEDHEEFio7A T2 b TT, A J2a—XTNRFTV =7 MiF,
i, XXFH, BIRUEXRIARERHDET, ZN6DF TV 27 MIEZEZONFERA, FlOEZE
BEEBIBCZE, iR A 7927 P2ERLRTNERD ERA A 32 —RTARATI =T b
E EEDAN Y ¥ 2 @R 72 2NN CTEHEREEZ R LT, HEDOXF—0BZOHITY,

import path path based finder 7% import § % €Y 2 — LV EMERT 2501 (L7214 path entry) DV R b,
import 1. ZD VU R MIEH sys.path 2HREFTH, ¥ 7y r —YOHEFRIB Ay =P D
__path__ BMHE»SHRET,

importing »2%EY 22—/ ® Python 2— FAHDEY 2 —/LD Python a— FTZX % L5125 3 0H
T,

importer EY a2 —LEELTR—FT LTI b, finder & loader DEHBL LTS HEETI 27 b,

interactive (XEEAY) Python [ZIEMEERIA > 2 7TV &b h, XXzl 2TV XD Tay 7 M AT
5 L HIHEICFITINTHEREZ RS Z e TE %7, python EAB5IHELEZFITEITLTILE W,
(AYE2— KDALY A= 2—hb Python DML ¥ X7 ) XEEHTE 255 LLEEA, )
MEERA > 2TV RE, FILWTATT7ZRLTARLD, BV 2 -0 5 =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXV) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 22 4 FFFHEOMBMMEL ET, (Nf Fa—F
AR TDHBTDIT. TOXFIFEKRTTD, ) TITOA Y& FYXFiELid, Y—RAa—FD
77 ANE, FTFETARERCL T OFITIE L L Vo R LIC, EHEFETTES 2 2EK
LET, A Y27V ZEROEFETEE. a1 FEROFFELD R Ty 7O A 7
WHDOD, 7T TADFITE—ITENT T, WEEN dSHL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV U ZEF SN, T 2= FTRTOD
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VT 4 ANVBNEREEZ R D, TRTOMMBR LY Y — R BRECHRT 5. Fillk 7 = — X1
ADET, 207 2—XF AN=TJOLIE ZEBEFIELET, ZHACEDZ—F—ERDT X
b7 & —% weakref A — Ny IBRMEPHINZZEBHDET, vy v bRY VT = — XHFIZE
fTaNba—Rik, ZODMRETZV Y =X T TIBRELRW (XL H2HEF74 77V —FET 2 —
% warning T T) 72D A REISNCER L 3,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ YU T
DFEATHET LIz TS,

iterable (KIEFAJREA 7Y =7 b) BRE—EIC 1 23 DOREZ2 A7V 227 VTF, KEWREA TV =2
F OBz, (list, str, tuple EWVoTz) BTOY =7 Y AWM, dict T 7AINF T Ik
W RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RIEAHEA 72 = 7 P& for —THARZOMZL DY =7 2 (@RE: 22 TOY—F YR LI,
S Y ZRTIEI K 2 DF LN S FEK) AR Y 72 2RI (zip(O), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 2O 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEREY 7Y = 7 bR f SR
1213, iter ) ZMEAZEDA TV =R AT 27 V2B THRIET Z2RHEIDHD £ A, for XTI Z
DRIEE BEIRNATV, R B OZREZERL TL— 7 ZREILTWARHA 7L — X 2R L %
T ATL—2 =TV VL= 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A 7L =KD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration FIAZEH L E3, ZORKRT, /7L —&A 7T =S
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFT, 1 71—
RiZ, ZDATVL =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
4 7L —RIIMD iterable ZZM T 21FL AL DEMTHHTE XS, 3o Z D & LEHSMNIERD
KIE#1TS5 &5%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIELRED for L—=TATHS . FiBREHOS 7L —XZ2ER LT, ZhzA
TL—=RTTB 35k, MDA 7L =2 a Y TCHEHABADRLA 7L —2F 7Y =7 bR HHIIC
RI7eD, ZOaAYTFDEIB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIEREMKLIE. ¥V — FRIEFHE D7D DOEZ IR TR LA]
REA 7Y = 7 b (callable) T3, BIZRIF. locale.strxfrm() % ¥ —RBHEUCH 21X, v — L KEFD
V—FOEEIDo o7y =X —%RLET,

Python ®Z < OV — M3 F —BHEZZIIMD BEZOW SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —BEES HIEZNL 292D 3, HlZXIE str.lover() XY v RERLF/PNIXFEEXAIL %
WY — b EITSF—BME LTS ZeHkEST, HBZWVIE, lambda r: (r[0], r[2]) ® XS
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7% lambda 26 ¥ —BIB21E2 2 e B TE£F, F7/. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF—BIa v A M5 7 X2l TV EF, F—BIK
DIED 2 NG DFIE Sorting HOW TO ZSEL TL &0,

keyword argument SE5|# 2SI L T &0,

lambda (Z 4 %) &% D4 > 54 YEET, BEDHRH SN Z2ICFHEEN2 120 X 2EAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDHL (look before you leap)) DTS, TDa—7 4 Y7 ZAXANTIE, O LPHR
e TN, BHRINCHTESEM: (pre-condition) HIEZITWE T, FAFP 77 a—F L MIRHIT, if
X7z SAMDON S DHRHIITT,

~NVF ALy MEINLRE TR, LBYL 7 70 —F13 " R27 @R ” R BREOHAIREL 5| %
BZIFTVRIBHD EF, BlZIX, if key in mapping: return mappinglkey] & W5 a— Fid,
HEDK. DAL v ROBERLZEDHINIC mapping 725 key FEDERLS CEMLET, ZOMEIX, vy
2355 EAFP 7 70 —F %25 Z & THIRTZ £7,

locale encoding 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).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and

bytes filenames.

list (YA F) Python OFAIABLD =TV TF, VAPEWSHATTETH, V27 VYR PTERL,
D FFETE S B (array) RO H DT, HEEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WIE—HOERZIUHL T, ZOMEI1 15
VA MERT, av7 FNRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x %2 == 0] £FBL. 045 255 FTOMME 16 EHETL (0x..) LAETFAIH5%5Y 2 b
FERLET, if @34 7> 2 0 TF, if HiNRWEE, range(256) D2 TOEREMUEINE T,

loader EYa— %0 — K334 7Y 27 b, load_module() EWIHIHZHFDAY v REEZEL TWARIIN
R ERA, B—X=3—RINC finder 2 HIRENFE T, ik PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKFET T,

mapping (R vy BV ) {EEDO X —HFRKEZV K- F L TWVWT, Mapping »* MutableMapping @ fHHEE Y
TR TIEINZXY v FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TIHF 5N finder. meta path finder I path entry finder & B
RiEHH ET2., FIWTS,

meta path finder 2552552 XY v FIZDOWTIE importlib.abc.MetaPathFinder # SR LT 7
ISAAN
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metaclass (XX 7T R) VIGRADY FATT, 77 RAERIFZ. 7 I7R%, 7 I7RADFHEL, BRKIZ 72DV
AbEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2EEZAVET, 1F
CAYDFTY 27 MEAISHEE RIE: XX 25 20) 77 4L b OFEERRMEL TWE T, Python
DPRENBRDIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW-> T, X&XZ7 7 RiZ
EBEDZNSDTY, LirL, —HOBHTIE, XX 7 FRZBITIZVLH Y P RTEZREEL %
T, R RREET 7RO u I ERS5/2D, ALy K= WEEBMLZD, A 7927 bOEKE
BIFLZD, YN b RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL Z & W,

XYy R (XY F) ZIARMROPTERSNEE, 207 72D v 2E22DEEL LTHUHEH
TG E. XYY FEA VAR VRFA TS 27 b 2E— 518 L LTRIITMD £F (Z0H—5BULEHE
self LMINET), B & RRALTNERXO—T 3BRLTIEX W,

method resolution order (XY v RRRIER) TREHICHIE S 7 APHMREREMRINBIEFTT, 2.3
D Python 4 > 2 =7V ZBMEHRT 27130 X 2DFMICOWTIE The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (&Y 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, EY 2 —LIIHEED
Python * 7Y =7 b2 EOHAIZEMERD £ T, €Y 22— importing DUIEIZ X - T Python 12
AR FENET,

INVT—2 BB TLIEE N,

module spec EP 2 — Lk BR—FFT23DIMHbN 3 A ¥ FR— MEDOERE FLHAIZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order ZZHR LT X\,

mutable (3 2—X7) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIffE X T L7 L WS HEEE. ZTNVEMALTNT, 4 7y 7 AW ERITH LEN
ZHEoTO7 78 ABTEZERDOEPY 7 RUCHENTVWE T, ZORP Y J XIIMMOKKRES -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> 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

(LEDOBID & 512) W D04 & X TVZHAAARII L o TV E T, ZOMICd AN E X T
X, BEDZ 7 AEKRT tuple ZMA L, AHIO7 4 — L FEERLTERTEZT, 20X 5k7
7 ZFFEFTE VLD, collections.namedtuple() 7 77 M UBIBTIER LD TEF 3, BEOD
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TiEE. FETEWLAHIN & X PR AABDHHI & X AT 72X Y v R ZBHIT
RIS

namespace (H%ATZEM) 2RSS NZHBITS, BRTEMEEFHE L TEESNE T, ARTZEMEICEAE
T bD (XYY FD) ANFIZR oD TR, BRSO, REWZbD, 2L T
HARABDDDHBH D 53, HETEMELETOHEEZC Lo TEY 2 - HE2YF—1+F
%, Bl ZI1XBI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELEL TVE RS 2 2 812K o THETEBIE M RS2 XL 29, HlRIE.
random.seed() ¥ itertools.islice() ¥ EL &, ZNZNEY 2—/l random X itertools T
FLEINTWE ZEDHALNTT,

namespace package (HH(ZEHI Ry =) TR —YDarrre LToOAEMENSZ PEP 420 T
ERI NIz package TTo HRIZEM Ay I —IDEWEN AR LR RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module ZZIRLTL1ZE W,

nested scope (R A PIN/RXa—7 ) SMUTERIN TV IERESIT 2HEET T, BlRIE. H2BEED
FOBBOHFTERIN TV EHE, NHOBEEIZMIOBEBFHOEBESIRTEE T, 2R MINIT
Aa—=TE 77 4V b TREBDBREIHTE, ZHORARTELRVDTERLTLILE WV, B—
ANVERE, BONRDR 3 — T CEREHRABFELE T, AR, 70— oOVEREES ¥ 7/a—n
IVEFTZERDEZ FiAE X LE T, nonlocal THMUNDERICEZIADE T,

new-style class (IR XA NI FR) G TRRTDI FAF TV =7 MiZfb TV 31T O H W]
T3, YETID Python O X—=2 a ¥ Tld, FiREZA VT T ADAD __slots__ . TAZ VT X,
__getattribute__ () . 7 I AXY v K, ZLTHMNAY v FED Python OHr L\, ZikiatkEE
FIHTEE L7

object (A7 Yz b) K (BHERMHE) L ERINIIRITN (XYY ) 2bO2TOT—X, LK
ETO HRAZAILI TR OFMOIEIKY FADZ L,

package A Python module which can contain submodules or recursively, subpackages. Technically, a

package is a Python module with a __path__ attribute.
reqular package & mamespace package B LT 720,

parameter ({R51%) #AMTDOHEART BE (2 AV Y F ) DERICBOTHEENZIT 2 Z518 24EEL X
T R s D D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUIZE ZIELURD foo = bar DX S, 77 4L b DRFIBOBEETT:

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

o NEBEHM: MEBIZL->TDALGRZLNZGIBEIHREL T, MEHFHDOTIET BEERDT KDV
APMDHTEZENLDHRAIC / REDDIIETERTEET, HIZIETNRED posonlyl ¥ posonly?
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
EFRTELEIME. BIZELTD kw_onlyl ° kw_only2 DX 512, BEERDIRGIEY A M
GO ERMBET I E 7238 D x DRTT:

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

o FAIERAE: (M5 TEICZ T SNAEEOMES BT Z T) EEOEB DN ES B G 2
LNB I EEEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

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

o FAIERF—T—F: (MORSIBTHICZT SNEEDOF—v— FEIBUTMZ T) (EEOEED
F—U—FEBBE5EZONE I REELE T, 2D XS REFIEE. LOBID kwargs DX 51
IR DRI **% BDIF B TERTEET,

REIFEZA TS a Y e NEDBIBOYE S BIEETE, A7 arD5IIcZTF 740 MEBIEET =
9,

REI1% . FAQ @ FE518 & K5 DENMITTTA? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBL TS0,

path entry path based finder 73 import § 2 €Y 2 —VZEET import path £ED 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5%
S0Tz path entry CHBEY 2 —NVE BT 2 HEEH > TVWET,

NRALY P =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HE XNz path entry CHBEI 2 —NL%ER
DU B HFIEZRF - TWBIEEIT path entry finder 2B L E T,

path based finder 77 /L k@D meta path finder D 1 21F, EY 22— D import path ZHRBL £5,

path-like object (path-like # 7Yz 27 ) 77 A VT AT LNRRAERLE T, path-like ¥ 7Y =27 M, <
A%RT str ATV 27 bR bytes 7P =2 b, %713 os.PathLike B Fa L 2FEE LA T
Pl bDOENDTT, os.PathLike B FaNZHKRK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHTZ LT str £721% bytes D7 7 A LT AT L RAEHTE LT, os.fsdecode() &
os.fsencode() IZZNFN str HBWVIX bytes ICRDDERAT 2D ET, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IR L THERZIRMET 2. H2 WV
Python OHFHERER Z DBIELIRIFICOW TN T 23EHLFHTT, PEP &, HEBIZOWTOMERR
Bk L 1R R 3 2 e Dl (BEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICO D5, 23 2 =7 4 IZ X2 MEREDOERME Python 1272 125 kG
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DXENDTD DI LA O 25 e ZHEXLTWE S, PEP OFHICEII2=7 41 NDEE
Ez1T5 2. RNBERZENLT S I LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XN TW5, namespace package IZJBT 5. D7 7 A 2D (zip 7 7 4 MITHE
MR TVEHEDHZ) 1207 4 L7 MU IKKIE b D,

{iIB5 | (positional argument) EF|E 2SR L T X W,

provisional APl (BI7€ API) #¥ES £ 75 U O1&)7 HARMELREE D HFTEIHNICERA S b DT, ZD XS
BAYER—=T 2= ANDORERLEIR, WETHD SN TOVIHIIMIHFI A TOERAD, I 7
FHICL o TR HEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) HMThh
ZET, COXIBEHILLAIITONLEDDOTIEDD FHA - ZiUud API ZHBALENIXRE
EENTWIERBRRMEABE L 2ICOATHOIE T,

BE APL 12O\ TH, RITABMEDOBRWEE R TFEFE ARSI TVWET, MERHHLZ
Ga T RIT AR BIRZR T RNETT,

o7tk b, BHES A TSVREEL 23T Y —ICEVWH LA 6L Z el
FREEB X TELLZHIT SN E T, FHlllk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VYV =X 4 >D=v 73 —LTF, (Python 3 25EFRDFEZ - 7 HI/ES
NFETT, ) "Py3k” eI hz bbb T,

Pythonic O EFET—MMNEE XA TEINIza— FTIEH L. Python OFHC—INZ A 7 4 F 21205
72BEZHRa— R, B2, Python O—H7%A 74 A L TlE for XEMH->TAT I T7LDFTRT
DHERICE->TL—FLET, hDZE L DEFFEICIE ZDMHEHAZR WO T, Python IZIERTWRWA
ROV ICEIED DY > X =% 5 0d LILERA:

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

ZAUTH L. Ehwiz Pythonic 72 A iE:

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — LD B— VLR A=T 06, ZOEY 2 — L TERINL T TR, B
XYV FAD, 7 SRR 2RT Py FEERLTT, PEP 3155 TEBEINTWVET, My FL LD
B o ATlE, BHiREA 727 bOKRTEFRLTT:

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

pass

>>> C.__qualname__

(KDR=I1Z%iEL)
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o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EV 2 NAANOBHTHbONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky KL, HlZI1F email.mime.text ZEKL T3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIAV Y M) 2473 =27 MW T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EFEAD, CPython
FEQOHEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package mHIHIR. __init__.py 77 A VEELT 4 L7 MY & LTD package,

namespace package B L TLIZE W,

__slots.__ Z7F7RANTOEFT, 4 YVAX Y ABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
HfR3 22T, XEVRHNWLES, ZhEXfEbN27 7=y 7T, ELLIELSEAPL b
Uy F—72DT, Fr—A, FIZIEAEVIEREL 227 TV 5 —2a >y TA VARV ADKE
WKFET S, LVolzt BFRRE, DRVOBRZTT,

sequence (¥ —r Y R) BEA VT RICK MBI LERET 78 A% __getitem__() FiX Y v FZi#
CTHR—IL, BEEEIRET __len__ () XYV v REERL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
308, MROBICEE TR MEED immutable 2F =% 5720, =7 Y ATERS vy Y
7' (mapping) & ARENTVEDTHEELTLEE W,

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().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEEIZ—2>DFIBDOANC L HBEIREANE T,

slice (RT7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RZF)
FEHE slice A7V =7 b EWETHHAL TV E T,
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special method (kX Y v F) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 H RGBT U
NEXYy ¥, ZOEEDXY v Fidk, XYy FHORHIERRIZT VX =237 2 DHRDOVTVE
o FFIREA YV v RIZDOWTIX specialnames TR SN TWE T,

statement () XIFAA—F (A—=FRD” 70y 77") ITARAIRBERTT, XE X F—v— KoMK
NEZBDODELLMTT, HBEICIZ if. while. for 23D D £,

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”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TF, LIFLIE. 7F A7 7
AVEFEBRIAAL MERO T — XA MY =227 272 AL, THFA LIV O—T 1 27 ZHIINCAT
WETS, 7¥FA M7 74 LDFNX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR %E T ¥
AFE—=F ('r'or 'w') THWZT 74 LTI,

bytes-like 7T T b BRAZBETEBZ 77 ANVEF T2 MZOWTIE, NAFUT 71l 35
LT,

triple-quoted string (=& 727 # — FXFS) 3 DOEKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BHED (—E) 74— P XFINHRTRETE 2 XFINGEVEID D $RAH, %on
DHHTEHTT, 12022200 Lr +— bIBEEZ TR —FMLICEL LD TEETL. 1T
M (\) 2R TOEBITICE D2 2D TEZDT, FFaXri—ya ryIFEEL
IR IR T

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WEIEF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BORI%AT, BZ#AFICRALTERL £3,

MY 7R3 Ber b 2HMLT 20ICEHTY, IR
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHEBRDESITEDFHART S TEET:

Color = tuplelint, int, int]

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

pass

FEEEDFHHD H % typing ¥ PEP 484 2L T F X\,

type hint (Hb > ) Z8 77 X@EM. BBD I X =2 2R DEOIFRFE N2 BZHEE T 5 annotation
T3,

Al ¥ MIMETIZZ { Python TEHHHITIEZH D TRAD, BHHEBNTY —LIc o> TEHTH D,
IDE ®a— Ffise2 V7 7 27 &) U 7OFITICkD 95,

Ja—NVEKR 77REE BET. a—-—F LV EBH TRV DDE ¥ M typing.
get_type_hints() THUFTZ %7,

FEEEDFIIHD D % typing ¥ PEP 484 2SR L TL 72X\,

universal newlines 7¥ X MA NV —LDRED—DT, LIFRDINRTEITREZEML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh OIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X5IZ bytes.splitlines() B L T ZX W,

variable annotation (Z¥(7 /7 — 2 Y) ZHbH20IE7 7 REED annotation o

ZWDH N7 7 RARMEICHERZH 722 23, AARDRERTT:

class C:

field: 'annotation'

77— a @B OdIfHbhET: FlZIX. ZOZEEL int DEXIS Z &
PRI TVET:

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERER) HAAANCYI D BES M EITRE TS, 242X D Python 2—% & 7 7Y
r—yaYEFALY AT AETHWTWAMO Python 7 7V 7 — a YORENCFH T2 Z k<
Python /$v 5 —Y DA YA F—A L EHEITS 2 LA TEZT,

venv ZZIRL TL ZE W,
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virtual machine (A~ Y) ZR/ICY 7 bV 27X DERS N3 2 ¥ a— &, Python DR~ >~
F. AN ba—=RFary LI L N1 RO—F 2FEITLET,

Zen of Python (Python @1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFFEAIX H¥E%
YRAMILEDBDTY, WiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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CORFaAXYMIOWVT

COFFaXyME Python D FFaX Y 2FELZEHNE L TESLAL FFaxXry ooy oD
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
TIXVWOTHEI T GRIF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEH 2 BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%
CzEXFELL

e the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 7R x 7 + 55 Sphinx 32 D74 F7 %218%F
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

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 incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.15

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

3.10.15 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 3.10.15 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 3.10.15 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 3.10.15 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

3.10.15.

4. PSF is making Python 3.10.15 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.15

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.15, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.10.15, 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

. 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").

. 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.

. 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.

. 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.

RDOR=I ki)
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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.

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.

ROR=—STER)
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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
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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.15 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,
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
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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.

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 VYT7vyhk

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.
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.

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
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SUCH DAMAGE.

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
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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.3.5 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
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
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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 conditioms:

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-
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 TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

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 —E kqueue £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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
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
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OUT 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

algorithm. 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)

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:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

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
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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. IN 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.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

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:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. 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.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED 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 OpenSSL PROJECT OR

* ITS 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.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* 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 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. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~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
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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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
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,
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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.

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 T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 P Db DICESEET:

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
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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
"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)
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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.3.18 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-c14n2-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.
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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 IN-
CLUDING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A
PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR
TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun

Microsystems, 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
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callback, 16
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decorator, 17
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expression, 18
extension module, 18
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f-string, 18
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filesystem encoding and error handler, 18
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global interpreter lock, 20
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hash-based pyc, 21
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importing, 21
interactive, 21
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interpreter shutdown, 21

iterable, 22
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key function, 22
keyword argument, 23

L

lambda, 23
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list comprehension, 23
loader, 23

locale encoding, 23
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magic
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method, 23
magic method, 23
mapping, 23
meta path finder, 23
metaclass, 24
method
magic, 23
special, 29
method resolution order, 24
module, 24
module spec, 24
MRO, 24
mutable, 24

N

named tuple, 24
namespace, 25
namespace package, 25
nested scope, 25
new-style class, 25

O

object, 25
package, 25

parameter, 25
path based finder, 26
path entry, 26
path entry finder, 26
path entry hook, 26
path-like object, 26
PEP, 26
portion, 27
provisional API, 27
provisional package, 27
PyPI

(see Python Package Index (PyPI)), 7
Python 3000, 27
Python Enhancement Proposals

PEP 1, 27

PEP 238, 19

PEP 278, 30

PEP 302, 19, 23

PEP 343, 16

PEP 362, 14, 26

PEP 411, 27

PEP 420, 19, 25, 27

PEP 427, 3
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Python Package Index (PyPI), 7
Pythonic, 27

Q

qualified name, 27

R

reference count, 28
regular package, 28

S

sequence, 28
set comprehension, 28
single dispatch, 28
slice, 28
special

method, 29
special method, 29
statement, 29
strong reference, 29

T

text encoding, 29
text file, 29

triple-quoted string, 29

type, 29
type alias, 29
type hint, 30
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universal newlines, 30

V

variable annotation, 30
virtual environment, 30
virtual machine, 31
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