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Email distutils-sig@python.org

ANKDHZA =TV AT O 27 " BZS5TH 3 X512, Python WKIFEME D L 2 —F -5 DIEFHER
FR-—PaI2a=748BY, TLINL5FIELD Python FIRE-BIC, HWoEDY I =27DF—F >y —
2574 ADH e TOFMABAREICL TN TVE T,

CHUIEDP D ANDBUCET 7l D (B 2 VISR THRA 72! BIER. 15 BB ORI X 2 IB1E 2 H#kD
HHOBFMIEZ NS Z LI 2 BEIZ K 5T, Python 2 —H A L GHHAZRINCITRS 2 0Bt
RoTWVWEY,

ZOHA R Tatxd5h, BEACOVWTESIN=-LET, I0D Python 7oy =2 b2 A4 VX b—
NTB72DDH A FIZOWTIE installation guide 2SR L TL 72X W0,

AR DRIPEERCHBEO - THIUIX. ZLOMESA TV —RAY 7 by 27 OFHE BRICET 3
HOMBEDORY > —%2F-oTWB Z IR EDITITLEE W, Python 12X > TIRMEEINBEHE A VA =1 D
V= VEFHATAEICE. 20X RRY I —2FRICANTL ZEW,



mailto:distutils-sig@python.org
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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 &, #E#ED Ry F =2 V7V —)L B#TEX X T =R 774V 7 4 —
< v MEEDRTFEREZHoTVWS, BRE - FXa XY FOFEEDINV—TTT, HoI1TkLARY -1
R FF a2 X2 b, issue tracker % GitHub & Bitbucket DM A TEH L TWE T,

distutils EZA VT FALDENLE - B AT LT, Python ¥E# S 4 7°5 Y2 1998 FIZHRAN BN X
NE L7, distutils OEHENZFAIZEEMCIDIADATOEETH, ZRESTHHRETD (Y
TV YEHEDA YT ITA LT F v DEAEE LTHEELTWT, EH#ES A 75 )0—Hr LTE->T
WA TR, ZOHFNIELOXXART D EZHIT TWET (Python DRy 7 —2 v FEHEOKE £
EDEZDIMEONTNE A=) 7Y A PDHFID & 512),

setuptools (¥ distutils (DKED) 2 £ 2 T EEMA SR T Y =7 T, 2004 FITHRANTADHHE
NE Lo REIED distutils »V—/WIHANRT, D8y 7 —I\OKFHRZ EE T & 2 HErams
N2 ePBRHBFEHIMEL T, 5T distutils X D dEFWICEHRF SN 25 H e LTHREIATY
T, [L#EIF D Python N—Y a YIZEZ X DHH LRy r =Y v 7R —BH L THR—-—FLTVE T,

wheel 12 (ZD FF 2 X FDXARTIE) distutils/setuptools IZ bdist_wheel a2~ KZEMT 5 7
By =2 bTY, TR ZADBAALFVDIRRZEATVWE S &, Python 74 77V %Za—7LTEL
Fy2RBEMR LTI AT LA YA =KL XIICT B, JBRT Ty b T+ —LDANLF VDR
o — 7B ("wheels” 7213 "wheel files” I, PEP 427 TERSINTVWET) 24ML £9


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—TV—-RSA4E 2R IA5RKL—>3>

HRDIEFE ALDETIE, V7 by 2 7 ZHBNCEFEREONR LD £, TADPEKRT 2D, 1ZH0DF
FERZZDOY 77 =2 7T 2 EE . BECEMINL T, BRNZFREZLEE T2, W5 28 TT,

F =TV =274t 2. HEBEWFED L KBRS Z D & 5 LR ZFFA] 3 2 AT, IS ELHE
WS 2 HEDEER WO TH A MAEEICT 2 2 & T, FFREBICHE L H#ZRRINCATS e ZABEICL TW
T, ZHUIZ L DRAFEE I, WOEHQIRITOEBRRRZMEICE D Z L ORHEEZ2 T TEFTZ I 2H]
BEICL TN TVET,

Python 12 & o TR XN A B Y — ., BIREFICL o TERA D ICHMTHBELLSTWE S ITFY S v ERT
W37, BMRENZSILLIEES. HEOHIREZ Y 7 MY 2 70 Z20@BOBERIENGETTE 9,

FNRA—T V=R LTI TWERE S22k 563, FALEMAY —LE2HBANOY 7 v = 7HEMIC
sz ey ik,






THREE

V=D X =)L

a7RRF—LF. HOAN=I 3 2D Python I LT TI XA —H L TEMET 2EEY — L2 FiOZ b VEH
FeWws e REELED, BHES 4 75 VI2iE. EX VR Python Ny 7 —Y Y FfEER S R— T 5L
Y —3EENTVELR A

BRIEDE ZADEINLE - BAAOHIEY — L pip BV 2a— A %Ay FIA VLM UHTIETA YA —0L
HR %3

python -m pip install setuptools wheel twine

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

environment.

Windows L —HMFICiE, ZDOH A FRNOHERIE, Python £ ¥ A2 b =LY 27 4D PATH BREZHHDH
BINTVWDE e ZHHRICLTVWET,

Python Packaging User Guide 121 & SIZ8 LWEIR currently recommended tools 233 D £3,



https://packaging.python.org/guides/tool-recommendations/#packaging-tool-recommendations




FOUR

PYTHON PACKAGING USER GUIDE %3

Python Packaging User Guide &, 0¥ =2 b DIEREEAMICBED 2FRA RBEL R DA T v T BHEE HN—
LTVWET,

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 NEVvune...?

T &L 2 RENOHEZEED L IXEEANDY 27T,

51 ... %0702 17 FDOBRIIZE SENIEVLWTITH?

BRIy 7 TREHD FEAD, WOPHEZLTEEET:
e check the Python Package Index to see if the name is already in use
« GitHub, Bitbucket ZZED X3 RANKDDH B KA T 4 ¥ 7 H A MTZDOARIHRICWIRW LT = v 7T 5
o METLTWVBHHTD WEB MROEREF v 7T 3

o DD REVLEE FICZKOEREHL, 21— IXHREDY 727 2RRTL2D2H LSS
BN/ ki i DR

5.2 ... N1 FUDHRZE>TEHBLIEVDTIH?

CHBREERER Ny 7T, BREDMIZERLZVODPIERIKET 2. BZEL OBRRELD D 3,
Python Packaging User Guide 1213% - L LWER LIRS D D T DT, TSI X W,

BE.:

Python Packaging User Guide: Binary Extensions

11


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




1%

>>>

2to3

AVRIIT 4Tz NIBITAST 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
ZWCETEINSa— FHTESHTERT,

RDHDDVEZHLNFT:

o AVERIITATVINMEZBVWT, ATV IEINTza—FTay s, MET2EHDRXY]D XFOM
ChfggN. AEan, HFEN. == A/ oA, 731 -2 -z, a— R2ANT3BICERREh
577 %)L @ Python 70> 7 MTT,

o HHAAALDER Ellipsis

Python 2.x ®a— F#% Python 3.x D3 — NIZE#]T Y — L TT, V—Ra— Rzt L TZ DR
ZE (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HkDOY —n e LTHR 2 A2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBMML T E W,

abstract base class (IRELES 7 R) MREIE S T R duck-lyping EHTET % b DT, hasattr() R DI

DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HAEICA VX —T = —
AR ERTD2HERRERML 3, ABC 3R (virtual) ¥ 727 7 2A2BALET, IR 7 A0 5
AL EBAD, ZNTH isinstance() X issubclass() WKERHENET; abc TV 2 — LD FFa
XY P EBRLUTLZE W, Python 123, ZL DflAAA ABC 2RI A TWE T, DX,
(collections.abc EY 2 —/LT) 77— XHi&, (numbers £ 2 —LTC) #, (io EY 22—/ T) A VU —
2. (importlib.abc EY 2 —LT) 4 Y R—=1+ 774 Y EZRIB =X —T7F, abc EYV 2 —LZHHLT
HMED ABC Z1ERTZ £3,

annotation (7 ./ 7—YaY) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicKD

type hint £ L THEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH 7 7A@ B
7 T=YavidEnEhEeY a2, 7R, BBD __annotations__ FHEMICRREATVE T,

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.

13


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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B8 (argument) (3180 BIECEIEU IS BAC, BI ($7213 XV v F) CHEFETT. HE00 2 /s b

asynchronous context manager (JEFIfAa>7F X b~ —T %)

M

o F—TU—F5|E: BB LOBRIZE I BORNCHEMNF 2DV D (fl: name=) o, ** IZHilF 7= &F
HEoHofEr LTEINZSE, XX, XD complex() DIMEUFHLTIE, 3 & 5 % —V— F5[HK
T3

complex(real=3, imag=5)

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

o MUESIH: F—U— F5IBUND5IEL, MESIBIZFIEY XA FOTHICEL T TE, T2+ 1ITHIF
7z iterable DBEZREL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 1ZMAHMAESIETT:

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

HEIBUIBEBOERICBWTHRI EDO 0 — AL EBRBICE Y Y TonE T, b Y TETIHANIOWTIX
calls BB LT EE WV, YV Xy 7 RAZBWTHFIBERT-DIHoWBEREMHS Z e HKE T,
Ml X S fEE e — A AAEBICEI D B ToNE T,

®51% . FAQ @ E518 K5 IEDEBNNXAITTH? . PEP 362 2SR L TL7ZE W,

__aenter__() & __aexit__ () XY v %
EFET DT LT async with XNORGEZEH T 24727 T3, PEP 492 TEAIhE L7,

asynchronous generator (JE[IHAY = & L — &) asynchronous generator iterator %R 3B TT, async def

TERINTzar—F VBRI TWE T, yield REFHOLTELD ¥, yield it async for
N—TTHATEZ2EOM I EERT 2DIHHINET,

WENIIEFEAY = 2L — ZBIBERR L £ 32, RiCk-> T EABS XL —21TL—&2 2378546
DHYET, BRSNLERPH L2 THRWEGE, B EenEiEe AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbH2 I HHD
ESEa

asynchronous generator iterator (JERIHAY = 2L —& 4 7L — &) asynchronous generator B THEKEN 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIERH N7z L =12 awaitable 7Y = 7 b %®IRT asynchronous

iterator T3 o Z D awaitable 7Y =27 NI, XD yield NE TOIEFMIY = 1+ L — KB O AL E
TLES,

yield 12K %7K, ZDHMETOEITRE (v — I VZEHE RERED try ) WHE—FFih S %
¥, __anext__() TRENMD awaitable 12Xk > T A TR L =21 T L—42 BEBRICHB I
o &, Rl LFERTEERE L3, PEP 492 BX U PEP 525 28 L T EX W,

14
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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
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asynchronous iterable (JEFEIIA A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator R I IFIUI D £H A, PEP 492 T#EA X
NEL%

asynchronous iterator (FEMMIA 7L — &) __aiter__() & __anext__() XYV v FERELLATY
=27 MT9, __anext__ & awaitable X 7Y =27 P ZRIKRIFTNIEKR D £H A, async for &
StopAsyncIteration ISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v K2HRT awaitable
ZRIRLE T, PEP 492 TEHAIIE L7,

B 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 (f#f%F]EE) await N CHHT 2 Z e KR E2 AT 27 M TF, coroutine B, __await__() XAV v
RBHZ2F 7227 b TT, PEP 492 2SR L TLEX W,

BDFL AR =K EMIEE (Benevolent Dictator For Life) OB T3, Python OfE#E. Guido van Rossum @
2T,

binary file (N4 FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A0DHNE N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TY,

str A7V FDFHAEEIVTEDZ 77 AT TV 27 MTOWTIL, text file BB L TLZE 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 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 Z %R —kr L TWT, C FEDEKT #ifi L7z contiguous N v 7 7 — 2R {HLA]
BE#2 A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—#V7%2 memoryview 7Y = 7 b3
ZACH D £F, bytes-like A 7P 7 NI, T—XEM. N F VT 7 AANDRFE. Vv bEEH
L7z ERYE, "M FUVTF—REERTZVAVAREBECHHATE A TEET,

BODPDORETEINAFV TR LETIR0EDRDHDET, ZOREDOFF 2 X PTIREL "HAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENET, £/, OB ODLDIMETIIAELRA T =27 PHOAN
AFVTF—=& (7 HAHLEHD bytes-like #7222 }7) ZREL EF, £HITIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

15


https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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bytecode (/XA k22— F) Python @Y —Za— K&, Python 7127 4® CPython 4 ¥ & 7V X DNEREI
THBBEAL A= FAL VAL LENET, A4 b a—FiE .pyc 77 AMCF vy S adh, L7 7
ANP_EHICETINZ L ZREDEHRICRDET (V=A== F2oNLf ba— K AOFHEDa >4
MIEGEXNET), 20 " HFEE (intermediate language)” 13, &4 D XA+ 2 — RIS % HEKGEE
ZHEITT S RETOY TEET 2 0AES, BERERL LT, N4 ba— FEEL S Python 8~
S UBITEWES 32 Z 2%, Python VY —RABTHRETH 3 Z e 3SR TVER A,

NA Pa—FomE—Eid dis ES2a—L HDHET,

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 2) FROD ZREETHEITIN S 2DIC5 8 LTHEXh 3B

ISR (VFR) A—HF—ERA TV =2 VEMERT 272007 FL— T, 77 RAERIILE, 2075
ADA VAR ALDEEET XY Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALARLT (0FD, JI7RADA VAR YA ETERL
W) ABEINDZ ZEZHNE LTWAERTT,

coercion (B M UCRID 2 518 Z S HEORPITONE, HE3RDAL VARV ZADHORNDIEEDZE
#aTF, HlZIE, int(3.15) FIFEVNBUSEUE R 3 AL £ 3, L L 3+4.5 T, &5183EHR
High (—O3 B — o3 EFE/NBURE). A% 3 2 H1ICF URICE#T 2720 Ud TypeError FI54AH3
BFongd, MmHs Rl oz, TRTOGIIE, 728 A AR TH>TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥\ 5 X312, 7uZ I~ —HFUAICERL LRIV IT 8 A,

complex number (HHEE) K<HLNTWVWEFHREZNIRL 72 b DT, IRTORIFH L BEHOM e LTES
NET. BEEEEEA (-1 OFHR) WEREHIT DT, —RBFTIE i eFErL. TETIE j
LEPNET, Python 3ERBICHAAATHIGL., BEORGLEZM > TWET, BEIIKREIZ j 20
JTHEEFE T, HlZF 3+1j TT, math Y 2 —VOEFERMEFA T 2121E. cmath 2V E 5, HH
BoOMRIZ»R D EERBOREETT, BEEZECRTUR REHEVNVRIEHLTLE> Tl T
L&do

context manager (A7 XA MY A —T %) __enter__() & __exit__() XY v FEERT S I LT with X
NOBRREZEMT 2479227 b TF, PEP 343 2B L TLFX W,

context variable (¥ 7FZX MER) 227 F X MKFL TEREREEZROER, THUI. D 2EROMEHIE %
DFEITAL Yy RTELRDBZAL Y FR=HILZA ML —=IIZHUTVET, L2ALIaYTFRXMNEHTIE 1
DDFITAL Yy FIZWL2Oh0ay 7 XA A5 DG, a7 %X VAR TR 72 IR % 2 2
DEDBI TS, contextvars ZZIRL TL X0,

16 18 A & A5


https://www.python.org/dev/peps/pep-0343
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contiguous (BEHE, JHlT) Ny 7 7 DIENIC C-EfE F7213 Fortran &y TH2HEIT. ZDNy 7 7138k L
TWVWREAREET, TaXgey 7713 C @ TH D Fortran #EETT, —KILOEHTIX, ZDEH
BT XEY LTRHET 2 XS KRES . FEXER2 BRI DA TWEF TN T, 2XT0
C-HEHREATIE, XEV T FLRAMICERZ K 2 BIIERBROBW I TR RINILE D 5 DIZxf L. Fortran
HEAE RIS TR BRA O A FHRAINCEN & 5,

JN—F> (AL—FY) al—FYEIIN—F DL —WRERTT, 71 —F ik s i-H
BOOAD, Blokd s imr5MET, al—F 2 kA RME»H A5, hd, BT
ZEMWTEET, 2V —F VI async def L THETEZEF, PEP 492 2SR L TLZE W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTEITY, 2 —F VBIIE async def X
THEEXN, await, async for. BX async with ¥—V—FZFOZ R ET, ZnbHid PEP
492 THAZINE L7

CPython python.org TEAAE AL TWA, Python 1027 I ¥ 7/ FFBOEMERNLRFEIE TS, "CPython” ¥\ 5
BAZEIX, Z D% Jython % IronPython ¥\ o 7D L XF|F 2 BENE B IGEICHHAINE T,

decorator (73 L— %) HIOBIREIE S BIBCC, EH, ourapper HICCHIBCEMY L CEAISNE T, 7alL—
2 DO— &7 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE I VR VAT 2l —TF, XD 2 OOBBERIIEHRWICA TS DT :

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

@staticmethod
def f(arg):

F UMD 7 RCHFELE T, DEDEDIEEA, 7AL—XIZOWTE LR, BEUER B &
P IVIRAER DRF a2 X b ESRLTLIIZE N,

descriptor (FRZVTR) XYV v R __get__(), __set__Q), B2 __delete__() ZERLTWVWSA 7V =
JbTY, 27 7 ABMENTRAZ VTR TH2 L&, BUHRRICE T, FE ST K512 EIEDLIT
CHEhE3, @, get,set,delete D72 a.b LEL L, a DIV FAFHENTA IS =7+ b ZRKL
FTH. 0 BTRAIZVTRTHIUEZENETNDTAZ ) TRV y FRRFHEINET, TARAZ Y TXOHE
filZ. Python Z7FE BT 2 ECTHERDET, LWVWOIDIE, TRAZVFRZZDN, L XYy R, 7
ORT 4, ZIAAV Y R, XYY R, ZLTA—RI7 T 2ADBBE W25 OBEEDFHEZ 05
T3,

FRZYTFEDRY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide ZZ B L TL 72
W,

dictionary (&) ERE D & — 2 EIINSTT 288805 T3, __hash__() XYV v F¥ __eq__ () XY v FEHE

KLEERDOA TV 27 b 2FXF—ITTE T, Perl Tl Ny > a (hash) eI TWET,

17


https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org
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dictionary comprehension (FF#HNEERAD) iterable NORTH 2 WIE—FOBEREME L T, ZOMEI LK S
HEPRT a7 MREZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
M n % 2 BT 28EEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (###FHE 2—) dict.keys(). dict.values(). dict.items() 2RFTA TP =7 bTT, FHH
DHEHOEHN s 2 — 2R LT, I2bb, HEILHEINLZ b a—3ZhZ2 ML £3, §FEH
Vo —ZEHIICERZ Y 2 MZT 5121E list (dictview) B L TL 23V, dict-views 2B LT
IEEW,

docstring 77 A, B, TV 2 —LORAIONTHEIXFHV T INTT, ZDAA — b DETRHIIIEHR X
NETH, ar L FRZEoTHAlEh, 2027 7R, BB €Y 21D __doc__ B LTIRIFE R
¥, At ARZYayTESZ RE BELLTBRTES) OT, #7927 D FFaXy b %
H S EN R GTTE,

duck-typing H2A TV 27 I DBIELWVA VR —T 2 —2AEFS>TVEPERET DA T =27 FORER
BRWTRT T IVITRZANLTT, bz, BiicA 7Y =7 DX Y v RREEDFEIZN D bz
DLEST, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,) A VY R—Tz—A%
BEIDEHRTLI T, LR TS v Eza—RE RVE—T7 4 v 7 RREZHF L TCEREE ML X
BET, Xy 7 XA X type() % isinstance () ICKBHIEZ BT E T, (2L, Xv &4V
I% MREEV SR THTETAILdTEET, ) 20Rb D, HAZ hasattr () HIESP FAFP 7n
oIV RMALETS,

EAFP TEBAl% r 2 X DEFL%2FE S HMWAES (easier to ask for forgiveness than permission, ~—7 4 — DIk
HI)) OBETS, Zd Python TIAK DN TVWE =T 1 ¥ T RAXAVTIE, @EFENRF —EED
FET 2D EREL. ZDRED > TWEGEIHIZHIEL £F, ZOBMBRTFRCEIZ2a—T 4
VT RARANMZIE, try XB LU except XK XTADHZDOHBRHETT, 2077=v27iF. CDL>
BREBTELLMHbATVS LBYL AR AL MBS DTT,

expression () (MO FHliE 5, —F & %D DHX (a piece of syntax) TF, FWi#z 5, A3V
T, Al BT 22X, HETPRPEBMTOH LY, E2EITROEROBMAERTT, OZ D
S EWV, Python TREFHDOETOMBERINR L WI DI TIEH D FHA, while DL T, REL
TEERAZRN X 35D FF, RABATRIRLIXLTT,

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|f L T Python
ayer—HF—a—FrhebhLET,

f-string 'f' % 'F' DRIV XXFESN Y 7 I MK Vstring” EIEER, ZhUE 7 —< v FEAXFES
77V OFEMFEOLFFTT, PEP 498 LT 23\,

file object (7 7 A NI TV 22 ) FHDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K%&¥Ff
DHD) ERALTWEATY 27 bTT, 7740 F 7020 ME, fERENLFRIZE T, EED
FTARZEDT 7400, ZOMDERA TDA ML —IRBETNA R (FIZIF, BEAHS, 42 XEY
Ny T70 Ty b NAT F)ANDT I RAZHENTEE T, 77 ANVA TP =2 ME file-like objects
X streams & bMINFE T,
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T3 AN T2 MIQWEEBE3IEEIVET: Lo NAFU—=T714)L. N7 7Ehi= N1F
=T 7). ZLTTHFRARTZ7A4I T AV E—T 24 AT io BEY 22— LTERINTVET,
T 7 ANE T 27 b BAEBIERERIL 1T open () RS Z ¥ T,

file-like object file object ¥ [AFET 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.

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.
finder (774 V&) A YR=PINTVBEY 2—D loader DFERERTTEA TV 227 b T,

Python 3.3 MUETIX 2 MO 7 4 Y X0 H D ¥£F, sys.meta_path THHXN2Z meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

FHICOWTIZ PEP 302, PEP 420 B8X U PEP 451 2B L TL X,

floor division (YD & THRE) —FLWEEICYI D 5T A2 BAMWRRE, VDI TREEE T // T, flzE,
11 // 43 22k, 2R ENRCFENUSBOBEDRETIX 2.75 28 B> Tx %3, (-11) // 4
& -2.75 & INEWAIZ A2 GRIE: ADEBERADOADZITI) DT -3 14825 I LITERLTLEX
W, PEP 238 ZZR LT,

BE% (BIE) MO LANZEZ R T —EHOXD Z e TY, BEICIZ 0 LD R #ET e PR ET, FEIK
DETRHZSIBEFHAT 2 Z e HK T T, R3I1E. AV v E, function 2B L TL 72X W,

function annotation (BI¥(7 /7 —3 a>) BBD 5 X —&ZLIEDED annotation T,

BT/ 7—>arid, BEIEEEYE ODIfEDATS: fIZIX. ZOBKE 2 2D int D518
ZHS LHIfFE N, F int MOBRDEERFO PRI TVET,

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

return a + b

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

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.
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_ future__ A future statement, from __future__ import <feature>, directs the 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)

garbage collection (FR—yYavL 7> ay) ZLREFDLDIZ ZDRVWXEY ZFRT 20U T3, Python
. SOV Ve, ERSEERH UBE T 2ERIN-—aL 7 22 fio ThHR=—YaL sy a Y &fT
WET, IR=Yal 7Rt gc T 2—NZMlio THRIETEET,

VIRL—& (YA VL —RX) generator iterator 2RI BT, BEOBBICLITWE T, yield XEHiD
MTHRLEDFT, yield . for V=S THHATEZD, next() BTHEZ 1 DFOWMOH LD TE
%5, EOWM I ZERT 2 DIHHENET,

BEIEY 2 AL —ZBZELE I, WRCE-sTE Pz RL—FMTL—% ZIETHEVNDHD £7,
B S NTERPH S 2 TirwgE, B LD e2n B2z A L £,

generator iterator (¥ =z AL —& A 7L —X&) generator BIITERINEZ AT =7 FTE,

yield D7 NIZRATFEITIREE (RFTABSARUED try R 2 E) ZaE U T, WHEIE—RHIc
NET, DxRL—FA4T7L—& Hfchs . THLEMNEZIEL 2T (@HOBEBMIETOLNR
BT LWIRRED S BAR S 2 D L RIRHYTS),

generator expression (¥ =t L —&ZN) 4 7L —XZ2BIXTY, HHEOT, V—TEREZERT S for fi
HiPH, Z L CHBAIRER if HidOOWTWa X 5ICRAE T, 25 LT EnRiE. SMlloRIRcm
TR L £

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

generic function (¥ =3V v Z7BI#) Eix 38U LRI C1##EZ 5 2 BBE D S MRS W 2 BT 3, FEHL
FHCE DEEZ WD RIET 4 ANy F7ATVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZL T2 &0,

generic type A type that can be parameterized; typically a container class such as list 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 B L TL &,
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global interpreter lock (Z'B— VLA Y X T Y ZBa v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2REFTH2 2R3 2EHATT, Zhickd (dict
REYDEBEBMAAAREED) ATV 27 FETFADFERET 7€ 2IH L TREBRINICZ 212 5 DT,
CPython OFEENS TR DET, A VXSV A2 ERYy 7 $T5Z2 T, wAF T Ry
HET 2UMHHD IR Mg EHRIT, 4 V2TV XEMBICTLF ALy FMETES X512k D 9,

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/0O.

BRI HHASAVF ALy ML Leg &7V & (S 7 =& 2flirwhiETay 73 2%) 235
RINFELRED, —RNZ Y ILTayFDGEDNRT 3 =<V ADBEP>TZOTHIILERFATL
J2o TONRT7 =< Y ADMEERRL IS T2, BENIDEMICRDETFaX FBMT 2 & X
LNTVWET,

hash-based pyc (/v > aX—2 pyc 7 7 A V) IESHZHHIT 27012, WIET 5V =R 7 7 £ LORMER
RZITIERLAANAY Y 2 HZEHTE2 4 Pa—-FDF v v a7 740 TT,

hashable (/v ¥ 2 ®[RE) Nw 2 adlfE ATV =27 beid, ERHBHREDO RV AY Y 2 flilZ2FD
(__hash__() XY v RHPRE), DA TV 27 P HENTES (__eq_O) XV v FRKE) A7
Pzl bTT, FERANY ¥ 2FREA 7V 2 7 MIBTR U Ny & 2 lE2ROBENDH D 7,

Ny Y aA[RERF TV 27 PIFHEDF —REEDRAN— LTHZET, HEREESDT — 2HEEIIN
BTy Y affieffoTWBEL5HTT,

Python ®4 I 2 =X ITAREHAABF T =27 ME IZFL ANy Y 2F]HETT, (VA MRHED X
572) 32 —RITNZAYTFIENY Y aPA[RET T, (X IR frozenset DX H572) 4 I a—&X 7Lz
YTFE BRIy T AFRETHLEEDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTO = PET 7 AN FTHAY T adfETT, ZR6IEET (HHZ2RNT) HEBRRIZIES
fficHd b, Ny aflld idO) EhHEoNET,

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

preter environment which ships with the standard distribution of Python.

immutable (£ I 2—&7N) FEDEZFF07cA T2 M T A 32 —RTNRATY =27 M. BUHE.
XFH, BEXOXTIVRERDHDET, ZNHDA TV 27 MIMEZEZ ONERA, HOHEZEEZE S
BRI Hi7e A 7o 227 PRAERLRTERD S8 A A 32— TARA TV =7 MEL EED Y
¥ 2l R L 72 IR CTEHEREEZRZLET, HEDOF—2ZDOHITT,

import path  path based finder A3 import 32 €Y 2 — L EMRT 2501 (L7213 path entry) DY A b, import
. 2OV R MEIEY sys.path 2ORFETH, TR0 F—IOHEEFH v r—2D __path__ B
PHBHRET,

importing »%EY 2—/L® Python a— FMBHIDEY 2 —LD Python 2— FTHZ 2 X5 T 20T,

importer EY a—LEELTR—FFTE2F 7T b, finder & loader DEBLHTHHE2FTI 27 b,
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interactive  (Xf&EHY) Python ITIEMEEHIA > X 7Y ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFITINTHRERZ Z A TEE T, python 2B 5IHELEXTWKEITLTL LIV, (av
Pa—RDAAL Y A=a2—»5 Python DXFENA VX7 X R TES20d LOLEE A, ) XEENA ¥
RTVREFE, HLOTATF7EALTARED, TV 2 — ARy F—IDOHFETRNTAS (help(x) BHZ
TBWTLEZE W) OIZIFFIERNZY =TT,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMNMIMEL £, (N ba—Far
NATDDZ7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RGFGELIE, V—RAIT—FDT7 74l
. FTEAABEHRRCL THOETIE 2L Vo BER LIS, BEFETTEZILREKRLET, 1 ¥
£ 7Y ZBAOFETEE., 2284 FIBROFELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, T 2 -1 TRTDY
V7 4 IVBRNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMENCERT 2, Filk 72 —XCAD
T ZOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v FRU Y72 —XHPIETFENSa—-F
F. ENDKIEFET DY Y —ADTTIHEREL W (KK H2HNE T4 75 Y —EY 12—/ warning HEHE
TY) 7DITkkA RBISMCER L $9,

AVER=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERIZY S MOE
TP TLIEZETT,

iterable (RIEFIFEA 7V =27 M) BREE—HFIC 1 DFT0REZ A7V =27 M TF, KIERREA 7Y =7 +offilic
3. (list, str, tuple YW o 7k) RTOY =7 Y ABP, dict R T7AINFTIIF oD
DDIEY — o v RBY BB WVIE Sequence BEMEREFEE LTz __iter__() XY v Fh __getitem__() X
Vo REFROEED I FADA VARV ANEENE T,

RAERREA 7Y 2 27 M& for L—THRZDOMEZL D> —r v R (REF: 22 TOY—Fr Y REiE, ¥—7
¥ RBITI3 L T2 DF LN S FER) BSRE Y R BRI (zipO), map(), ...) THIATE 3. KEATHE
TV M RHAALBEE iter O DEHIBE L TET L, ATV 27 MINFT 2471 —X%RLET, Z
DA T —RIFZ—HEOEZ 5| FEFTEIMHEH TS, MERIREAREL 7Y =27 b2l SBICid, iter() %
PEATEDA TL—RA T 27 b B TRIET 2MBEEIH D F¥ A, for XTI Z DEIEL HEIRICIT
W, RS DERMEER L TL—FZEILTWARA T L — X2 HHLEST, 17L—%2 ., =47
VATV —2 BBRULTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHATE2ATI 27 b TT, A 7L =KD __next__() XY v FZ#D
BUMERH S (R 3HHAA LR next ) WCET) &, MADOFTOERZ—DOFTORLE T, 7M1
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A7V —XA 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATD StopIteration ZEHLET, 4 7L —XIiE, 204 T
L—&2F7Yz7 PEEZIES __iter__() XY v FEEELRITNERLRVDT, 4 7L —&IEftho
iterable Z %M 3 21ZL AL DB THHATEE T, BoZF D & LAHIMIBERORIEZITS X57%a—
FTF, (list D& H7%) ary7+-+ 7Y =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TWNTES 72N, FBREAOA T L —XZERLET, ZNOE2ATL—XTITB 32k, Hi
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BOATFL—Ya Yy THEABADEILA TL—ZF 727 RBEHIGRT 2, ZBOarFFD LI
f;ofbibij—o

PRI IBEIE typeiter I2H D 5,

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

key function (¥ —BI%L) *—RBI%L &5 WVIXRABMBE I, ¥ — M RIEF O b O fiE %R IO H L AlhE
7Y x 7 b (callable) TF, Iz, locale.strxfrm() ZF—FFICMHEZIX, v —AKEFDOY -+ D
HEICDo b oY =+ F—%2IRL %,

Python DZL DY — i % —BEEZIIWMD BROWIESL 7V —FSLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEER HIEFIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NXFEZRXAILIZNWY —
FE2ITOF—BHRE L TES 2R ET, HDWVWIE. lambda r: (r[0], r[2]) @ XS5 7 lambda
A oxF—BBEEZ e TEET, 7. operator EY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() W9 3 DDFXF—Ba> A+ 77 & 2R LTVET, F—BROIMED T MWD
filix Sorting HOW TO 2ZMRL T X\,

keyword argument E5|H ZZR LTI W,

lambda (7 %) X D4 ¥ 54 VBT, BSOS 2IiHiichs 1 20 X 2E84FT, 74
XA ZE 51X lambda [parameters]: expression T3J,

LBYL TZ 2Dkt (look before you leap)) OIETS, ZDIA—7 14 ¥ T AXA LTI, WO LPERZ
1T H0S, BIRINICHTRSEM (pre-condition) HEZITWE S, FAFP 770 —F EXMRIYT, if XHi
CEAMON L DRI T T,

SAF ALy RMEINBRE T LBYL 7 7r—F13 " 27 @R 7 R @BREOHEEGIREL 5| Zi
CTVRIZRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, MDAy FHBERKRDENT mapping 25 key ZEHDFRS L RBML £5, ZOMER. vy 275250
EAFP 7 /a—F%{i5 Z L TR TZ ¥,

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.
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list (YA b)Python DMABRAAD =T 22 TF, VAPEWSHATTIA, V7YX PTIERL, fio
S CE DALY (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH L2 VIE—HOERLZWH L T, 2R Z Y
A MEIRT, AV 7 FPRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 #EHEEGEL (0x..) LEXFHNH»EHK25 ) A AR F
T if HildA > = 2T, if HiIBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— R334 7Y 22 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEBA, B—X—I3—INT finder 2 HIRENE T, FllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFFET T,

mapping (¥ vy BV 7)) {FEDOF—HFEXE VK- L TWT, Mapping 5 MutableMapping @ fHHRHEK >
TJA THEINZAY vy FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZMEK L THE S N7 finder. meta path finder i& path entry finder ¥ B
3H D ETH, HIYTE.

meta path finder 23352 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 72
ISAAN

metaclass (XX FR) 7 F7ADI FATT, 7 I7RERIZ. 7 IR, 77 ADEFL, HEZ 7 ZADY A b
PEDET, XX 7 7RF, 216 30518 LTRIUIMD, 77 RA2E2BEZAVES, 1ZLAY
DF 7Yz 7 MEMEGEE GREX X7 7 AD) 77 40 b OFEELREEL TV E T, Python 23R D
WBAHRRLDARY T AEMERTEZHTT, FLALDI—H —ICH - T, XRXT 7 RFILLBEDRN
HDTT, LoL., —HOBETIE, XX 7 FRIBHTIVLA Y M iEzRB LT, e 23EHEY
7eRADu R o7, ALy Re—=THE2EBMLED, 7927 bOEREEBHLEZD, Y7L b
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZSHR L TL X0,

XYYy R (XYY R) ZIARKOHTERINZEK, ZDI77ADA VAR ADEMEE LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOH—5I18ILEE self
CIENET), B ¥ RA SN O—T 3B LTLIZE W,

method resolution order (XY v FERIEF) FRERAPICHIK Y 7 ADRNEREZ BRSNS IEHTT, 2.3 UKD
Python 4 > 2 =7V ZHFEAF 2 713V XL 0FMIZDWTIE The Python 2.3 Method Resolution
Order ZZIRL T E W,

module (€Y 2—/l) Python 22— FOMKHEN L LTE6 AT 27 M TT, €Y 2 —MIEED Python
FTV 2l VEEFUARIERERLE T, Y 2 —MIZ importing OUIRIZ X 5 T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWN,

module spec EY 2 —AEBR— KT 23DfEbONS A VK- FEHOERE FLHATZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL T FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLESW,

named tuple 7 &EiIffE X FA7 WS HEEIX. ZF AL ERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AIGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D0 DHAALRIIHHFIN E X T LTT, HDF)
¥ sys.float_info TY:

>>> 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

(EDFID X 512) WL O DEHIN & X T MFHAABENI R > TWE T, ZOMUTHHHIN E 2 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HHIDT7 4 — L FERERLTERTEE T, 20 L5K7 7 RIEF
BCcE W=D, collections.namedtuple() 77 7 M VB CTIER L7z D T&E £ ¥, BHDHIEE. FH
TEVIHAFIT E X TR AIAADARIT & 2 TIEZINTIINR X Y v RE2BIITEE T,

namespace (FAR(22MH) 2RI SN LT, AEIEMIEEHEL LTEEIRE T, AEfEicE st 7
Pz D (XY RD) ARNTIRE -0 TR, RFAINAED D, KIBWEb D, Z L THAIA
ADBOVHD T, AHZEEBHATOEREEZC LT s TEY 2 — M2 R— 32, HIZIFEH
$ builtins.open & os.open() BFHHIZEMTXAENTVWE T, /o EDEY 2 — B8 E HE
LTWBH0HRT 2 28Ik o THRZEMEATHMN e RTFIHEZ R L £ 9, HlRI1E. random.seed() %
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THEREINTWVWS I HHH
5, TT,

namespace package (HHIZERI Ny =) T v r—IDary 7+ LTOAREMEINS PEP 420 TER
Iz package T, HRIZEM Sy =D 3WENRRAZFEFLRWZ e 23T, __init__.py 774V
R0, reqular package 13RI D 3,

module 2L TL 72X W,

nested scope (R A FINR =T ) HMITERSIN TV IEHK ST 2MERETT, HlIRIX. 2B IO
B O TERIN TV E5E,. NAOBEEIIMIOBEKFOZHESHTEET, A A PEhkRra-T
(77 4V b TREBOSREI N TE, ZRORARTERVOTERL TSV, =R,
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BOAMMDR 2 —FTCEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AF 7Y =27 MELILTWY 2T OE WAETT I, DA

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
I ITRAXY Y R, ZLTHIAY v FED Python O LW, SHELERERFIHTEE L,

object (A7 Y= 1) K (BIERMH) LERINRLZEN (XYY F) 2502 TOT—X, L& ®T
DFHAZAINT ZZA DRMOEE S FADZ &,

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

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL & W,

parameter ({5 1%1) ZRITOFEMAKT BE (2 AV Y E ) OERICBOTHEENZT 2 Z518 2EELET, K
SIBICE 5 MEDH D 5

o fIBFLEF—T—F: UE THIWE F—T—F3 B et LTEIT P TEZ5/8EfBEL T,
2RI ZIELLT D foo R bar DX ST, 77 4V DREIFOBEETT:

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

o NEBEHEM: MEBEIXEI-TOAGALNZGIHMEEELES, MESHOLIEIX BEERDTIHED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRED posonlyl ¥ posonly2 \INiE
HHBIBICKR D £5:

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

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5IHERELE T, ¥—V— FEHOFIHMEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDREIEY A McED=A]
EEMBSIMEZIEHD * DEKTT:

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

o AIERME: (ORFIETEICZ SNMEREOMES A T) EEOEMOMES A E 2 5
NZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

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

o HAERF—T—F: (fhDORFIETRICZIT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBBPEZONE I EELE T, ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNZ **% ZOFBZ I L TERTEE T,
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RBIBUE A > a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ ZE5IE e RFIBDEWIZMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
¥, PEP 362 22 L T EEWw,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGZFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A b
7z path entry W2HBEY 2 —NVERDF 2 HEEH>TVET,

NRRALY M) =T 74 VRPFEHETH XY v RIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
L HERH > TWBIGEIT path entry finder ZiBL E 5,

path based finder 77 # L+ @D meta path finder @ 1 2%, €Y 22— D import path ZHREL FT,

path-like object (path-like # 7Y =7 ) 77 A VT RT LRRAEZRLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes 7V 2 b, F721% os.PathLike 7R bV EEE LA TSI 27 b
DENPTT, os.PathLike 7B FANZHR—-bPLTWVELF TP =7 M os.fspath() ZMESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITE £ T, os.fsdecode() & os.fsencode() &
ZHEN str H BV bytes IZRZDZRIET 2 DI R £F, PEP 519 TEHAZIF L

PEP Python Enhancement Proposal, PEP &, Python 2 I 2 =7 4 I L THBRZRET 2, H20iX
Python OFHEHES Z OBBRLEREIC OV TR T 238G LETT, PEP &, HREIC DWW T OB Hiffi
IR 1R E T 2 HARE DRl (BHEm) ZIn R 2 NETT,

PEP 3. #HSEEDIRRICh D2, 23 2 =7 412 & 3 HEIREOEMR & Python 127 X 2 3ZEHAWT D
EDDDOREENOEHEL 223 2 2ERLTWET, PEP OFEEZEICIZ2I 2 =7 1 NOBEER T
52k, RMEBERZNENTZ2ZLOEBEDD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEF XN TW 5., namespace package \ZJET 5. HED 7 7 A D (zip 7 7 4 VITHEMN
TNTVWEHEDDHZ) 1207 4 L7 MV ITKENE DD,

fIE51% (positional argument) 5| 2L TLZX W0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HFHERVICPRN SN DT, ZD X574 A
VER—=T 2 —ANDORKEREHE I, HWETHS L INTLARHEIIARINTOERADL, a7HRBHEICE-
TRE L ARINAUE, BRAEEIBEE ([ VX2 =7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAIITONEDDTIEDH D ERA - ZHUd API 2HAALENCITRE L S TWiE
RIGRIEDPBEE L ZIZDOATONE T,
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TE APLIZOWTH, BITEMEDBZWEHIX TRETER LARINTWET, BERHAL5E
THRIT ALK E R T RETT,

Zo7at2z kb, BES A TSVEIMEr R T VI —ICEVWHEETAD SN Z L, R
PEZTELEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl BB LT ZX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALTT, (Python 3 BEWFFRDFE - IEHIES N

S1TF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—NLE X HTErNza— RTid# {. Python ORI A 7 4 F 212 - /2%

ZHa—Nh, flziE, Python O—f&i7% 4 7 4 A LTl for XEFH-oTA T I ITNDITRNTOHEHE
WKE->TL—7LET, tDZ < DFFEICEZOMAMEAIZIRND T, Python IZBATHWARWAIZFRD DI
BiEDOAh Y > 2—%fE50b LIERA:

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

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB —NVRA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV EAD, 7 RR” BRT Py MERIL TS, PEP 3155 TEHFINTWVWET, by LR
79 ATlE, Bi%EA 727 bOZRIEFRLTT:

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

pass

>>> C.__qualname__

VC'

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

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

EYV 2 —NAADOBRTHDLNS &, TEMB (fully qualified name) X T XNTORRY 7=V %k E 2K
DKy +EFREL, HlZiF email .mime.text ZEKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email .mime.text'

28
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reference count (BRA TV b)) 24TV 27 MINTLEBRO, BRAVV EB0CHR-oTL E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EIQEHNERAD, CPython FE
DEERBEHRTT, sys BV a—Z, 70l o5~—mBEEDOF 7 227 bOBRBAY Y N 2A2725H0D
getrefcount () PAEZIRALL TV T,

regular package &ftfU7%. __init__.py 77 ALEELT 4 L7 Y & LTD packages

namespace package FZBLTL X0,

_slots__ ZSANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AERVEHWLET, 2RI fFbhs77=v 7 TID, ELLFESXEPLMY v F—
BRDT, Flsr—A, BIZIEX BV DHIERBE L 827 TV r—2a Y TA VARV ADKEICHIET 5.
Vol BRRE, HOLRVDHBIRZMTT,

sequence (=7 Y R) BRA VT R KDMBIRERT 7 A% __getitem__() FA Y v FZEUL T
PR=—FL. BXEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZTNZIX, 1ist,
str, tuple, bytes REDH D FF, dict X __getitem__ () & __len__() dH K- LEITIH, BXK
DB TR ERED immutable R¥ =25 720, =57 Y XTE R vy EY 7 (mapping) &
AIRENTVDDOTHERL TSN,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__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 c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTHEEIZ—DODFIBDOENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—HEELATI 27 b AT RE. BFRL [1 THEZOLNEROD
BoMicaarrHEL e TEbhE T, B2, variable_name[1:3:5] T3, AN (HF) LBk
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥V v V) & 2 BUTKE DRIE. B Z3MNEZ § 572912 Python » HHEECH U E
2RV Y R, ZOFEHDOXY Y Fid, XYy FEOEHERRIIT VX —RX3a7 2 DDV TWET, K
BREA Y v RIZDOWTIE specialnames TR Z N TWVWET,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroMiIh
2HDDEELMNTT, HBHICIX if, while, for 2H D T,

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.
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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 (7XAMT7AN) st ATV 27 FEHAFEZTES file object TF. LIFLIE 7FR V774

VIEFEBCANA MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 27 ZHBMIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r"or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETEZ 77 ANF TV 27 MZOWTE, N1 FUT 71l SEBL
TLEE W,

triple-quoted string (ZHE 7 4 — FXFH)) 3 0D L2 F 4 — bElE (") 7R bw 74— () THELL

type

XFF, BED (—E) 74— FNXFINHEANTRETE 3 XFINENNEIDH D FHAD, BO0OEHTH
T3, 100200727 +— biBEEZ A —HLICEL e TEF T L, THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy 7i— g YT EE L RICRHIERN TS,

(B Python 7Y =27 bOREA T 27 b BREDEIIRDDPERDET, HOWEA 7T =7 MIE
ERoTVWET, A7V 27 bOBNE __class__  BMET7 722 L7%=D, type(obj) THE LD HK
%9,

type alias (Bx 4 V7 R) MOFIHAT, B FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHEHTY, 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

30
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WEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > M) B 7 7 RBEMH., BED 5 X =2 PR D EOIFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY — 1t > THRATH D, IDE
DaA—FHZEL ) 7 727XV Y TOFHFITRD £,

Ja—NVER 77 REH, BT, - A EETRVWHDDAL v M typing.get_type_hints()
THIRTEET,

FEREDFIHD D % typing ¥ PEP 484 2B L T X\,

universal newlines 7¥ A A+ VU — 2 DBRED—DT, UTOIRTEITREFEML £ 3 Unix DITRHE
"\n'. Windows OHE '\r\n'. FH\> Macintosh OIE '\r'. FIHEICOVWTEEL L Z. PEP 278 ¥
PEP 3116 ., X5IZ bytes.splitlines() SR L T Z X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICHERZ NI 72 & 21k, RADIMEETT:

class C:

field: 'annotation'

ZRT 77 —Yay3@EE BEEY b OkdicfibnEd: FIZIX ZOLRIF int DIEZIS Z & 2]
fIhTnxd:

count: int = 0

BT ) T— a YOI DOWTIE annassign fiCTHH 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  ({RARERER) tHaRAICY) D BES N RATBRIE T 9, ZAUT X D Python 2—H# 7 7Y 7 —
Y aVIFFAU Y AT A ETEONTWA D Python 77V 7 — a3 Y OZEFNCTHT 2 2 272 { Python
Ry T —=IDA VA= VEEHRETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (R~ ) BRIV 7MY = 7ICX DERS N3 Y ¥ a—X, Python DA~ E A
Ara=Fary At IBRHN L N FO—F ZETLETD,

Zen of Python (Python ®1& YD) Python ZHfR LAIH T 2 LTDEZ 25, Python OFKEHRAIE TW¥%2 U
ZAMZLdDTT, XWiE7r> 7 FT "import this” ¥ 2L ZDVY R MNEFHDFT,
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CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,

FFaxXybrZzoy—LHOKEIX, Python BH EFIRICEEICR T VT 4 7OENTT, b LHIVWEEK
L7zwWis, EOX5TRIEXI VIO WT reporting-bugs R—=S 2 ZETE WV, FHILWRT VT 4 7idWo
THEHNTI! GRiF: HARGEROMEICOWTIE, GitHub _E® Issue Tracker THEZ BBV £3,)

LRI EH &

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOERET., F¥aXrbrD0Ei%
HEF L

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

e Fredrik Lundh @ Alternative Python Reference 71 =2 b & Sphinx X2 D74 77 %15 %
L7z

B.1 Python F¥ a2 XY~ St

%< DFj & Python 78, Python #5475V ZL T Python F¥aXy7—>a ITHBLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBMML TS WAL EHACTEDDETHIRA Ty TL
THH %,

Python a3 2= 4 25 DEHEM L B R FTEZDOEBSL LW FFa Xy F—ya YiddEFAFEBATL
7o - DAL D!
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C
BRe>1t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,
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Jy—z | "= FEEE HEF) GPL Hi
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.5.2 | 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
2.2 DIR% 2.1.1 2001-BifE | PSF yes

ER: TGPL Hift) w5 RBUE, Python 28 GPL THAIEHN TV 2 WS EKTIZH D 8 A, Python O F
Ay RAFET, GPL WV, BELAANA—Va Y Z2MATBICERE 2 -T2 =R LR THDLEVE
YA, GPL HE¥iD I 42 ZADTTIE, GPL TV VY —XRXNTWAMOY 7 b 27 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A4 ATIXZESTED D FXE A,

Guido DFERD T, ZNHDV YV —RZAREIC L T EE 0%ZL DRI VT 4 TDHRI ATEH L E7,

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

Python software and documentation are licensed under the PSFE 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 3.10.13

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

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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
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8. By copying, installing or otherwise using Python 3.10.13, 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

(RDR=I12HE <)
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HIDR— % 5D E)

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 3.10.13 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,

(Ko<= 1%i)
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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

(RDR=212Hi<)
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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 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.
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
OUT 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=I12Fi <)
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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.
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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
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

(RDR=I12Fi <)
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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.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZATVET:

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.
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C.3.9 Select kqueue

select EY 2 — X kqueue £ VY X —7 2 — A OWTDORDEHEEATHE T

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
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>

(KDR=12%i <)
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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:

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

*

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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR 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:
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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:

. 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.

. 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/)"

. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact

openssl-core@openssl.org.

. 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.

. 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

(Ko<= 1%i)
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* 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

* 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.

(Ko<= 1%i)
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* 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.]

*/

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

KDR=12%i )
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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,
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.
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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 restrictionms:

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 THHL TWd 1y ¥ 27— 7L DHEE,
cfuhash 72 =27 bOBDICEDS X

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

(Ko<= 1%i)
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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

KDR=12%i )
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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.3.18 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.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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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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>>> 13
__future__, 20
__slots__, 29
J32X,16
d—F>, 17
SIRlL—%Z, 20
XYy R, 24

HIBEIE (positional argument), 27
B, 19

A

abstract base class, 13

annotation, 13

asynchronous context manager, 14
asynchronous generator, 14
asynchronous generator iterator, 14
asynchronous iterable, 15
asynchronous iterator, 15
awaitable, 15

B

BDFL, 15

binary file, 15
borrowed reference, 15
bytecode, 16
bytes-like object, 15

C

callable, 16
callback, 16
C-contiguous, 17
class variable, 16
coercion, 16

complex number, 16
context manager, 16
context variable, 16
contiguous, 17
coroutine function, 17
CPython, 17

D

decorator, 17

descriptor, 17

dictionary, 17

dictionary comprehension, 18
dictionary view, 18
docstring, 18

duck-typing, 18

E

EAFP, 18
expression, 18
extension module, 18

F

f-string, 18

file object, 18

file-like object, 19

filesystem encoding and error handler, 19
finder, 19

floor division, 19

Fortran contiguous, 17

function annotation, 19

G

garbage collection, 20
generator, 20

generator expression, 20
generator iterator, 20
generic function, 20
generic type, 20

GIL, 20

global interpreter lock, 21

H

hash-based pyc, 21
hashable, 21

IDLE, 21

immutable, 21

import path, 21
importer, 21

importing, 21
interactive, 22
interpreted, 22
interpreter shutdown, 22
iterable, 22

iterator, 22

K

key function, 23
keyword argument, 23

L

L)
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lambda, 23

LBYL, 23

list, 24

list comprehension, 24
loader, 24

locale encoding, 23

M
magic
method, 24
magic method, 24
mapping, 24
meta path finder, 24
metaclass, 24
method
magic, 24
special, 29
method resolution order, 24
module, 24
module spec, 25
MRO, 25
mutable, 25

N

named tuple, 25
namespace, 25
namespace package, 25
nested scope, 25
new-style class, 26

O

object, 26
package, 26

parameter, 26
path based finder, 27
path entry, 27
path entry finder, 27
path entry hook, 27
path-like object, 27
PEP, 27
portion, 27
provisional API, 27
provisional package, 28
PyPI
(see Python Package Index (PyPI)), 7
Python 3000, 28
Python Enhancement Proposals
PEP 1, 27
PEP 238, 19
PEP 278, 31
PEP 302, 19, 24
PEP 343, 16
PEP 362, 14, 27
PEP 411, 28
PEP 420, 19, 25, 27
PEP 427, 3
PEP 443, 20
PEP 451, 19
PEP 483, 20
PEP 484, 13, 19, 20, 31
PEP 492, 14, 15, 17
PEP 498, 18
PEP 519, 27

PEP 525, 14

PEP 526, 13, 31

PEP 585, 20

PEP 3116, 31

PEP 3155, 28
Python Package Index (PyPI), 7
Pythonic, 28

Q

qualified name, 28

R

reference count, 29
regular package, 29

S

sequence, 29
set comprehension, 29
single dispatch, 29
slice, 29
special

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

T

text encoding, 30

text file, 30
triple-quoted string, 30
type, 30

type alias, 30

type hint, 31

U

universal newlines, 31

\%

variable annotation, 31
virtual environment, 31
virtual machine, 31
B, 15

31 (argument), 14

Z

Zen of Python, 31
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