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the Python Package Index is a public repository of open source licensed packages made available for use by other

Python users
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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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CHAPTER 2
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CHAPTER 3
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A AFE = WE D WME 7 3 Fo) A pip RES BEe] AXT 5 AEUT

python -m pip install setuptools wheel twine

Z31: For POSIX users (including macOS and Linux users), these instructions assume the use of a virtual environment.
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https://packaging.python.org/guides/tool-recommendations/#packaging-tool-recommendations
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 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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CHAPTER D
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https://packaging.python.org/guides/packaging-binary-extensions/
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APPENDIX A

>>> t)54 Aol 7|8 shold ZEZE. Az el A Yo WD 4 I L= clol A A5 2
IRcAR]EN

T Re B A 4 gyt
s Folzy] E ME B2 NS QT W, HS o) TE TRA (B, YDE, FBE) %] A=

2to3 FtolH 2x TEE THo| M 3x T EZ HEASH I AT =4, 22 E 7 B4 7 B4
EE JAA ZATE = = gFEY g S vyt
2t03 = ZF glol B goA] 1ib2to3 E A ZF YUt =g Ao 7 AT 4 = AT HE L= Tools/

scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (F74} H o] 2 el &) FA W o]~ F At hasattr () T2 UEHIYE0] 5446]-741/]—
B HA ZEE (& 0, A MM E) A, AEHA o] A E HY st HS AT T o =N o Elo]
< B3t ABC+= 7HE A B %\’ﬂ’\ E 5t SN2 ASHA O UAE isinstance ()
S} issubclass () o o8 A2 5 %—E’-Eﬁé%"‘b}l‘%, abc 25 AWAE HA L. o] xol= g
2 W ABC Eo] et &t th23 22 AE0] dFUth A5 F X (collections.abe BREAA),
At (numbers BEA]), 2EF (io EENA), YZE 312} 29 (importlib.abc RE | A]).
abc ZES AFESIA A4l THe] ABCE T 5 54T

annotation (o] = E|o]A) TFo el & SIE 2 ALHE WS, ZUY2JEYRE =& ¢ oiHs U
ke Zh A A E Fol &Yyt
A g2 o mH| o] -2 A Al Thof] AM AT = glA] gl 2 o

e A2+ g, Ze 2, 49 _ annotations. EF AEZH

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this functionality. Also see
annotations-howto for best practices on working with annotations.

argument (¢12) 42 35T sl (E= D) 2 AYEE= L 5

5
e 719 = 2l Z]- (keyword argument): 5= i% u:H A1 217} QFof| B2 o]} (of %o], name=) = **
E Yol 2 9Mv = Zﬂ%ﬂ“ 12} o & S, o} 22 complex () &&°A 335 =
E——r 7] JE A2 Y T}



https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

QA= 34wl o] o] & 22 Ao 4o B9 H YT o thgle] A 8% 72 Sl a4 calls B
1vMa%@@gzﬂﬁgﬁ&ﬂﬂﬂ43ﬂﬁ%¢-%ﬂﬁ%%ﬂﬁaqﬂaﬁ¢ﬂmﬂ%uw
|l vi 7 FETFAQ A& AR} v | W 42o] Ao] 2} PEP 3625 H A 8.

asynchronous context manager (W] 5 7] YA E #2]2}) _ aenter_ () & _ aexit_ () HAE=E A9
3O Z M async with FojA B ]% A4S A olst= 24 PEP 4922 = UEH AH 141’/}.

asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def
EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
EAAS TRRnE Aol U
B3 uE7] A el & 7el 71 AR ofd EH o A= v]F 7] Alq ol H olE g o]H & 7t K]
Utk )% b o )7 Wakeba) g Ao r, A o8 A BEghe T
B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}

asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

H]E 7] ol Elg[ o] Q] __anext_ () & &&3tH olflolHE AAE EHF 1L, ] A2 th5 yield

84 744 0 57] A Elo B g4l vl & AT,
Zyiclat YNHOZ QelS FAT, 1A (9 455 B/ FAuy-FES TRE) 49
FHE 71U vlE 7] Aol ¥ o]H el o] ¥ 7} __anext_ () =
22 ANEE, w3 2oz BTt PEP 4929} PEP 5255 H A 2.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= AA. _ aiter_ () WA EE
vl 7] olElelol e & FeF o &y th PEP 492 & == 5t

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & _ _anext_ () HIANEE F = AA.
__anext__ = ol olgHE AAE S FHoF TgY D]— async for+ StopAsyncIteration o &7}
At w) 712) ¥ 5 7] ol Bl @l o] E 2] __anext_ () WIAEZ B FE oo HES FUth PEP
49282 =AF S YT

attribute (] E 2] E) 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 (o] Qlo]E]8) await T H Ao AFLE 5 = AA|. ZFE o]y __await_ () WA E=E 7}A
AA7FE 4 A5 YTh PEP 4925 H A 2.

BDFL #}H] 2% &A1 =) 2} (Benevolent Dictator For Life), = Guido van Rossum, 3}o] 21 2] A A},

binary file (o] 2] sFel) ol =5 2458 93 & 4 gl 519 A vhol el o] o2 who]]
2] BE ('rb', 'wb' E¥E 'rb+') & €9 3}4Y, sys.stdin.buffer, sys.stdout.buffer, io.
BytesIO_‘?}gZLp.GleFlleJ AAHAE

str AAE 912 4 ik o AAlol B A L € A= 5 E FR AL
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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
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/dev/peps/pep-0492
https://gvanrossum.github.io/
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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 (B} o] E Q& A A)]) bufferobjects & X QU311 C-A1<5 HHE <9
3= memoryv1ew AAESL EEOL bytes bytearray, array.arr =L .
AR AHE-2 upo] m FRIEE SR ool A el A8 Sl 9 e
J}Olixiﬂ 2~ AL e AS ]ol_qr/]_

Zl
S0 9 ool 2] Sl 171 71 2 27 145 o1 €1 Aol 4% B <5l

 dd e

SRS
]

o|EQF AR et
A

33U 71 w3 AA < Oﬂi bytearray El—bytearray.J memoryv1ew
}OV\L]‘_/} O A2 vtolv g dlolH 7 B AA] (“917] A& vlo] EG R/ AA”) ol AFHE
278Ut olA A9 dlZ & bytes®bytes 7“21]-4 memoryview 7} 01’\\4\3}.
bytecode (H} o] E F &) .E]-OM*j A FEEdlolE FEZ AulYE =1, CPython Q1 E] L 2] o] A 1}0]

»y
sl A% R AGU T, ol & B EE pye shale] AA o), 26 HAE T A A9
5 web ) A BhE U o) (420l 4] Hhol £ S E R o A AT S HE 4 Aa U Th, of 57 Aol = 2t
uho] & 3= ofl t) S5l 7] A1 S AR el 74k 7] A ol A AR BT BT Hlo] = =L A T2
o)W 744k ) Aol A A58 Ao 2 A|thel A, shol M u)E 7hell b4 Ao A= ke Ao 224l of
.

ulo| = 3= WejolSe] B2 dis BE APA e LU

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 (29)) Atz AL = vjef o o] = Aol APgd HH Fd =,

dass (ZU L) AHEA A AASS BV AL . SR A= BT U2 drdAE o=
Axbste MM E Bl S 2T

class variable (Fe & W) Sef2olA HoH L Fels #F (5, S d2H 200 A7 ok h o Ak
?@ﬂ% L%

Eve e H
]UF 3+4.5 A,
ﬁﬂﬂ%““ﬁ%

2aHRmr 22

& —r
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[

[t

s
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o

rr

[}

>,

o

ne

2

rr

offt

£

N l_m r_|_g

2 & oft,

r 0

iy nsl;ﬁ

flo & ro,
'oﬁL_'\l [>
o ¢
HU - b

ZF A= HE Y ]

8 A ¢F O™ TypeError o .

90w A 8a Folof Tt ol 8 Fol, 11 3+4.
1

Tr' rIr o o
2o
> ol
L1
& ogh
o
)
+

>

b

IH

stog TP Y
FTEAANE =
HEe ZX ”M&EHQH
%ﬂsijmmha ﬂ%é#ﬂ@q%gam gqq 2220
O A3z 5
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A 715 ddrct. 2 ﬂqihﬂﬂ%iqaﬂﬂ ad“ﬂﬂc**qq
oo ZH with FollA X

r{r P AL o
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context manager (BRI AE A2 A _ enter_ () &_ _exit_ () WIAEE
J. PEP 3432 2 T 9l5 9 <t

=

W% ol 7 A8 e =) w4
Hif, AdAE A2 B, St
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https://www.python.org/dev/peps/pep-0343
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A U0 olE] AE2EA 9E 4 O] DH2E WG9 F EEE FAA WF P2zl
Mg 245 AU contextvars& FEHAUA L

contiguous (%) ¥ 3= A &3] C-A S5 (C-contiguous) ©) 7| U EE T+ A< (Fortran contiguous)d W] A4 0] 211
A 100, 5o A0l s G o 9 WG G AT & A o] At
a1, 001 A Al &Heh= LBk A2 A 2 v Z g of wf X =] of of Fhuth Ttk C-A<5 v Goll A,
B Fa0) SAUE BEES BET 0 015 Q€ A5 7bg e Mgk o) ST EE S 4
W ol A=, A AR A A7} 7pag wkbe] W gy o)

coroutine (Z%8) TFEL AHFE o Awshd FHJUTE ALTEL T AFoNA A o2
Ao EEF UL IFEL o8 T2 A ZANA AYsta, &k, AN 5+ A5 UL o] AES

async def 207 F3T 4 951U th PEP 4928 H A L

coroutine function (L7 ¢ §4) 776 AAE SelF+ T 7Y o async def FOE HoJE 5
91, await @ async forQtasync with 7| l_% F3E = QG5 Yt} o] AE-2 PEP 492 of 23]

=YdFEAsUTH
CPython I}o]# =2 787

Aol FH A L, python.orgol A] ¥ ZF Ut} o
IronPython 3} 22 t} & A& 3+

st 7} & ulf & “CPython” ©] A}-8-H U T}
FE= g, B5 Gwrapper w S AFSSH S HBto 7 A g
HuUth dZd o8 &3} o= classmethod () I staticmethod () YUYt}

s olE B v A BHY LYYk TS F T4 AL v o= FEFUh

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

o 2ol = EASA T, @ AF 2k vz o] elol] Bk o 443 g A4 )
o] o] A2 BT PuTh

descriptor (232 HE]) WA= __get_ () o]t} _set_ () o]y} __delete_ () & A3 AA. S
s olEBREZIUATHE Y ul, 01 HgHEZIE=E f&?ﬂéx—.‘*‘“’ do ZMD}.H ,a.bs A
L, 2 A, A A ST AFS S o, 0] Sl gAY oA betal o] F 2o R AAE 5“*143} SHA Rk
b7t HaagE W, G taI HE “ﬂHCﬂEE%HE‘r El’\i“’dFﬂ% o] 8] = A2 ulo] Ao
st 22 o]3) 9 034011*1,?}—?, HAE, 229 E, FH2MAE, & A=, 79 ¢ F=x
Y By EE ORI Y/ W E ‘?:MD‘r-

Y23 HE 9 WA =59 o sk x}A| S U-82 descriptors L} T 23 FE] ARE-H S A o] L& Tth

[> u&
o2
L (y

1o
g rlo
ROy

dictionary (‘;‘HL-]E]) 9ole 7|15 ol 3 A 7]= A vl QG (associative array). 7]+ _ _hash__ () ¢}
_eq () MANEE Z= BEE AA7HE 5 dsUth oA siAl g R5 Ut

dictionary comprehension (5 A U2] A= 2]l A) oHHE &= 84 AAVY AFEE Aty 23E &2
gaqy g E ‘31?3-6}#7} st cl'\:l results = {n: n ** 2 for n in range(lO b2 Fn oxx
20 A H 7] ng T35 D= AA UH/]D} comprehensions & 2 3} Al &

dictionary view (9 A 48] H) dict .ke ct.values (), dict. 1tems( ) HAE7 S8 FE A4
SR e pew %Hﬂ 1%% G vel BHEA BY 54 3 E AFshH, 94
Qe b4 o, fot ol W = ﬂﬂﬂ—dﬁﬂﬂ RE QAW PrER Y
list (dictview) & A ]—

docstring (52 E8) Z# 2, = i

= FAIE A, A
HUth JEZ 29 *d—% 3l

|4 R WA 2dA0Z YEE £49 2lHE. A E YL
AAF o] FeI Fef, o, REQ __doc_ oEFREER AY
SZ ooz, AA S dBAE AT FEA] Fad U

L
_Vii
o

> 1ot
ol
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https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org
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duck-typing (5] E}0]33) 2u}2 AE]H o] A5 7MH =X sl AA) F& A e 2y 26
A A, B3 HAE Y o EYREV TEH AV ALE UL (‘2 ama% Hol3 o x e Bu)
H, 222 28tk 3% Y Ao AT o]~ E Jifﬂoyﬁ LAY AT Ty A Ql X3S
sET o2 FAdS NATE 5 dFUTE 9 Eol 82 type ( ]Urlsnlstance () = AH&S AAE
= Ik (AT 9 Brolgo] A4 no] s Zef s 2 H%]'% T Aol F 8l oF Fch) diAlel,
hasattr () AAY EAFP Z2 23 W& Ut}

EAFP & & Ht}= &4 & F3}17] 7} 4 o} (Easier to ask for forgiveness than permission). ©] &3] & 4 9l 1}o]

—

W AP 2eYE, St 7IU o EYREY EAE 7H¥ s, 1 7o E8 W @ﬂﬂ FsUth o
23t e AEFY L W tryQlexcept B EAE EARJH UL o] Hla UL CS g T E
B2 Aojol A AFF A5 = LBYL 2~ EFd 3} o v Y o

expression (£84) oW groz 7814 5 gt PP A 27 e B A5, AL IHY, o,
OEElfE AN, A, BHED PL GE EAFEED 0L ol £ AAUTh T2 B
Aojgl Ao w, BE Qo] PAEEC] EAA AL ol dUrth wnileHNd, RAANOR AT 4

°l
Qe 74 5ol e ole w8 2ol ma 4ol oy o

extension module (37 2.8) C U} C++2 248 25 0], 5ho] A C APIE A--3] A 94 o]} AH87} 7
=9} 4% 2 g o

glE g e %%‘%‘Qb}u}. PEP 498 & X A

file object (3} A4 A) 3HE z-ofl sl 9L X FA APl(read () Ywrite () é‘% HAEE)E =8ie
A whE ol ol el shd A= AA Ha3 gl stdolu bE A FA U S ZA (5
Sol, 2 4=, d-vR w3, 27, stolxz, S5) ol T AN2E SAL 5 A5t 3d AA

L gdE A (ﬁle like objects)\} 2~E. ¥ (streams) ©| E}IE 23 4rth
AAzE Al F72 3 AAEol dFUTh E(raw) vhol 2] 3}, W 3 = (buffered) Hl-o] v 2] 3},
BAE 919, o %91 ohzul ojAtio BEIA FoH U 3d AAE HEE FEFd HHe
open () &+E 2+ AYYTh

file-like object (3} L7 AA) v} 214 o] v] =3 2

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_encodingand filesystem_errors members of PyConfig.

See also the locale encoding.

finder (¥}21t]) dXEF RES S 20 & Zog 1 A =3+ AA.
po]# 3.3, o] &2, F F 7 FAT 7t YFUTH sys.meta_path 2} A AE-sh= v B 4 & 9kl
2} sys.path_hooks ¥ SHA Ab&3F= 42 A EE] 92ly.
o A}A 3 Y22 PEP 302, PEP 420, PEP 451 o] U84t}

floor division (= U= Al) 7178 77k ﬁ#:’n YHEste 84 A, Ae U d3E // o dE
o, @84 11 // 49 #2227 AL A YA 2,758 EHE YUY (-11) // 47F-2.75
E Y3 3 -30] Ho WAOHOF?:ME} PEP 2382 H M 8.

function () 3=} 71] ol S s iy 245 gAY I o]y A 7t AEE 5 =,

}DH Yol ALSE 4= JF Yt v 7] A 2 v A = &} function A AT H A 2.
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https://www.python.org/dev/peps/pep-0498
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function annotation (5= o] - €] o] A) &= v 7 ul3} 7ko] o] - H| o] A,

BA
ﬂ*ﬂEMW%%EQ&E%@Ei&%%ﬁ%ﬂ%s%ﬂ@#%%ﬂﬂmﬁw%ﬂﬂ
9 Aoz /| 7, BAol int W e E A0 AT Uk

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

o= o] B o] A B2 function Fol| A A gt}

See variable 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>, 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 (7}8] %] —r-71) O AFRE 2] FE W R E dhdele A} oA HR 4 2847 A2
TS AAFN L EES F e cF A FAVE T3 7 3y =
gc BES AHESIA 1101"—?21 Ytk

generator (A& o] €]) A o] €] folH & 8Fe g dut A E o=, 439 g
N =vyield B84 %E'@' = £
gk Hof sty A 4 Qs U T

B Aol e F48 7k 7| A e o | F o] A= Al el o]l o] 8] & 7 AUt o =3
R P B e e IS e =

—

&
=
E]

generator iterator (]2 o] ¥] o]Ej# o] ¥]) A< o] T2t == A A
Zhyielde A Ao 2 A& TPt T HA (G HeER 7] S uy-FE5& £ 3h)
AP A E 71Tk Add ol olH#olE 7L ANH ™, wd e g BAFUH (TSt A=

A Ase @4 oe g U oh.
generator expression (4] el o]E) W) o|Eleo]E| & S HH4. 32 W59l WA T B2 3 for
A A 5T if Ao Hol B AM EAA AP Bt AFT BAAL S T4 A

gEse sy

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (AW g 4) 22 A4S A2 o2 FEo sl 7+ oy -2 24 T 5 o

ofd 7@ o] AL§B A=
CEREC EEEE

generic type (A Y] 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

as)x daejgel o9& 24 g vch
B3} functools.singledispatch () Bl Zd o]E| 2} PEP 443% H A Q.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A< Qe zeE 5 & HAS

global interpreter lock (A9 Qle] = a]e] &) 3l Hol| 2 2 dl}e] Ad 7l gto]H vlo]E F & & AP E =
824317) 9130 CPyhon BV Z2] B} ALESHE M AUZ. (aict st T 52 UFREL EFoE)
AR Zdlo] B Ao g FA] AN 20| thaf HASEE uhE o] A CPython 732 w3l w5 U th
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JElZ e AAE F 1+ A2 JEZ B & thE2d =887 gA B+ Al ths Z 2 A A 714
AAZE LA Be BRE 3 AT

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 1/0.

ER o uAEA Ff telHE F2E) “2d S 2H-f 2 -2 (free-threaded)” B Z 2] H & 5317}
e FAY g A H oA ZPe, T GY 2R AA B9 A5 At A EH—“r‘QHD‘r
o] A% o2 FRIAL AL TAS DA DA B0l 54 HEo] o Solg Aoz o] AA L

4t
hash-based pye (9 1% pye) 534 2 A7) 9 3 2o ) 255 A ko] o A A8

3= "lol E T = 7 A] 5} Y. pyc-invalidation & 2 3}A] 2.

hashable (3| A] 7}'5) AA 7} 448 1 7“’] t‘ﬁi}x] k= Al gk= ZE3l (__hash__ () WINE7F E 83T,
o2 A etnlad 5 %x—‘l“ﬂ( ) WMIAEZFE a3, Al 7Hsetthal gyt 2 ohal bl
== WA 7hs st 7 ﬂ%«] S A %kg 7L°}°]E k.
A 7He A2 AAE 9 Y 7 AT B E AFEE £ QA sk, o] AFR R EC] WRF

o NS S HED U

& ol 2 W AAE2 Al beduth (Bl2EY 9 e 22) 7 dE o e
J3A gFUth (FE oY frozenset Z2) & AH oW &2 152 1 S A] 7} o w) w5 A
AEUT SR ) 2ol AATA AANEL ARACZ A A5 FULE (7] AL A
Stale) BF o2 rha v aE AL, A g2 id () 2 FE BEol Yt

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.

>,
il
(]

immutable (& Bjl) IR S 2= AA. EA A= AL FAE, FES 23T YLh od AAELS
285Utk A S AAsEE A AAE S o)oF gtk WEHA] ¢k s A gko] QlojoF Ft=

XA T8 AES FUH, o€ 50l 9Hv 29 7]-

import path (Y £ E 7§E) AR 7] vl glolr] 7 A xE &

importing (Y £%) # 259 shold TEA T BE sho]d TEol A AEE 5 RS shi
importer (£ &) EES 2715 83 22 3715 st A A 52l E] o4 = 6] A gy e,

7;'
interactive (th3}3) To| WS e}y JEZ el S 2x Qi dE el 2z oM BT W4
YHg A 23 449 AAE 8 4 As KA A7 60) I pyenong A (
WHATﬂvﬂ1ﬁ%ﬂiﬁ5ﬂ%§$%€wﬂ.N%ﬂﬂﬂaﬂ4dﬂ 53} 572
= 04 D]'E‘— UH ¢ —1 Ho]'

i oY jo

e &g
_% 9
O
HI My
ol
o
ip%
9
24 >
-g;ze
o
Lr[r
=
oo
='=L
@ﬂ
iuj
M
o, |k
\

: 3
©
:lwmn_olrlo
EF;UPNOE
L_Q:
ﬂl;
2
oi"u'méoT
o o
i
iiﬂ@,
Er[rml"
of, (2
X
r&ﬁ
T
o K
i
B
[

interpreter shutdown (°] Ei HE £8) EEHELHE
A3t=d, ZEo| o8 71A %ﬁ?ﬂ' YEF2EHJ TSR
roh 7 A] AV E A HEST
A ZA D = QS Ut 28 A7) 59 = o} 5} =59
= AEE0l 7]—5}x] S A7 HEJUTH(ES o= 2hol B g

Azl 82 78 AU AYHE _main_ BEOIY2TH

2 <
L
>
>
oto
)
o
o
<l
i)
N
id
<
8
oy
e
e
=
)
;O
rlr 4
M

iterable (o]E]2| &) AHES S H Y 58S 4 A= AA. ol HHEY J 2= BE(List, str, tuple
ZYANFAAFE, dict Z2 2E v A D2 FE, oL AA S, iter () YAE2MELE 78
3= __getitem () HINEE HMA A RE FE29 AAE°] JAF5UTH
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o HEL for FZ /\}*‘l% T A, A]%ﬁ% dR8E =t B2 X (zip (), map (), =) °l
AHEE 5 dFUth o HHE A7 WG T iter () o JIAE AEE W, 1 7“?4]-4 olH ol HE
EHFULh o] oHEolHE FEY AFES S+ H AXE T FEFULH oJHHES AFE T o,
REL iter () £ EEA, oI HACIH AAE 49 O DR & Gtk for B2 O AFL ol
2 HASIA AHs o B2 T, F2E T S olHH O HE FotE ol & Yl W€ wEyth
O]Eﬁﬂo]ﬂ,/\];ﬂi, Zﬂ v olE & l"?—/‘ﬂﬁ

iterator (o] E]g|o]E]) tlo]Ele ~2EH S 3= AA. oJHHoJEHQ __next_ () WHAEEWMEHOo=Z
S (Er U B4 next () 2 AT 22 db VEEL Tede EAF U, A o
Arel "lolE 7t ¢S ul = g Al StopIteration o= 0127‘\/]1‘/}. o] A A A, o5& olE AA=
AR, 0)ZL BE _ next_ () WAE $E2 Stoplteration 92 E thA] 4o 7] 7] vtk gyt
O]Eﬁeﬂo]'ﬂ" O]E%H]O]Ei 7 A X}‘_E EHFE_iter_ () FINEE 7HE A o] 875 7] w o, o]

H ol & olE 2] 8] 7| & &tal ThE o|H Y EES Wolsol& 79 3ol A A2 4 dFUth
T3 L= oy Mo ]Eﬁﬂo]/“ig A=dte Z=YYth (1ist 2-2) AdH o] AA = iter ()
T2 A ALY for $20] A& Wjuleh 4] o] el #] o] 5 BHEUIT). 0|2l A2 ol el o] el o]
Al et o sk, A o] B #l o] Aol AHEH o]u] £ X1 H o]H o El & %ﬁ-’ﬂ/ﬂ, Wl AE oY A3
HolA ¥syth
typeiter o] T} ZbA| g W) -§-©] Q5 th
CPython & A}A]: CPython does not consistently apply the requirement that an iterator define __iter__ ().
key function (7] $+5*) 7] k4 == Z 8] o] A (collation) <=+ A & (sorting) ©] L} ¥l A (ordering) o] AF-&= =
H= EHFEZHEYULE A& £, locale.strxfrm() S ZAY EZ WS HE2=FE 7 E
e A Y Th
alo] o] W EF7F g A o] o A A A A AL Fol= A& Alofstr] A8l 7] s ol Ay th
ol ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] AFY T}

71 5 HEv e oy Pl dsUth ol & £, str.lower () HIAEE 71101’\ T& e
AES AT 7 T2 AL S AdsUth hF o=, 7] T4+ lambda FHA 02 UhE £ 5 &=
o], o]d AUt} lambda r: (r[0], r[2]). =3 operator REL A 7]9] 7] ¢ FAAE
A&t attrgetter (), itemgetter (), methodcaller (). 7] &4E 511 /\}3—6}—— = o
tf 8k o & Sorting HOW TO & H A &

keyword argument (7] 9] E 21z} 21x & B AM 2.
lambda (2eh) 522 0} go] THHAL Bpe) 5@ 02 T ol F Gt ALk V4. BT R4S W=
= FEH2 lambda [parameters]: expression YU Th

7] Aol B2} (Look before you leap). ©] TG AEFA L T Z oL} 23] 2 517 Ao WA HOZ ALA

B BAIC), o) AFel e FAk At S v, e o2 Bl Al S A0l AT
= #7004, LBYL A& 5795 7]” 7hel] A £ A2 BEA B A W0l ATk

o], = if key in mapping: return mappinglkey] & AA} Zo, 3R T 23] A,
9

=7} key® mappingo| A A 7A3Hd A 5 5T ol d o] 4 o]} EAFP A2 S
A}%@&i/ﬁ SRR [

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: cpl1252).
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 (2] AE) WA gfo] W A A, 1 o] 2o % 237, 4o that B A7F0(1) 0] 7] wf 2o, AZ g AE
(linked list) H t}= t} 2 A o] o] v A3} AU ok
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list comprehension (2] A E HAZ |3 X)) AP0 QA4S AR T JRE ety 1 A0S E]/\EEEE%

Z“ﬂ-ﬁﬁ]—‘ﬂ]—,ﬂ result = [ {.#O4X}' format(x) for x in range (256) if x % ==
= 0014 255 Ao]o] 3= REEC] 1675 (k) 5& ERehe TALE] AES BET) i

D6 A £ ST th A sange (15609 ST B E S A

loader (2¢]) 255 £ E58h= A4 load_module () ©]2he o] 59 WA EE FYsoF FUth 2B+
E glolg 7t =8 E UL AAISFWEE PEP302 &, Ao~ S8~ = lmportllb.abc.Loader
%E/‘ﬂ}l.

magic method (W] 2] Wl A &) S A= 2] u]g4] A <l v =3l 3

mapping (7] 38) 92l 9] 7] 23] & A YW3}1 Mapping ©| U MutableMapping FAtH o] a2 o A A H
HAEES FHS= A oY AA. JZ= dict, collections.defaultdict, collections.

— ==

OrderedDict, collections.Counter 5 € 4 Y5 th

meta path finder (W€} 2 3}21t]) sys.meta_path & A o] Z8F+= 31l WE F & 3RRlej+= 4=
Q=) 5holE] o gelslof 9171 ShA v che o,
HEl A2 37t L3St HAEE efA]E importlib.abc.MetaPathFinder & X §
.

metaclass (W€} Fe| ) S S S %4 = ZH s o5, Al gAY E, Hol A FEHAEY
EES UEUth HE FHA s o] Al AAE HopA FHAE Tt A S AU gEEY AA
AFY 223 AAEL 7|2 FTHAE ATTULH go| A& SEFA B A2 ALY e F
25 s S A0E AUtk d2BE AR A= o] 37 A 28 AT o7 A uf, wE
FAaes AEsta fotgt S AleFULh AEZRE JA 2 2 7 (logging), 28 = HA A 9
F7H AA A 48, AZE T B2 O ZAAo) A S U

metaclasses ol 4] T ZpA| & W8-S 2HS 5 F U T

method (WA =) S vl QtollA] Hojs] = 3. T Fej29 AAE A EFHE
A== A AR oA (HE self tu Bath 2 AdAEA AAE gtk 35 oF 249 43
£ BEA L.

method resolution order (WA & Z A £ A]) HAE A A= 235 S AHE A= o~ &
259 AU 23 E|aRE Fho]l A dE Z e o AMEH dae] &2 Al e W82 The Python
2.3 Method Resolution OrderZ ¥ ™ 3 Ut}

module (&) 3to|H T =] 2 A3 9| & F3ste A4 BRE2 499 sho|A A= & ol 5 3=
ZrEUTh B2 Ay ZAo ol slojHo g 2 =gy
W72 = HA L.

module spec (R & A29) R E L Z=35t=0 A = ¢
importlib.machinery.ModuleSpec & QA1AH A,

MRO WA= 2% =4 & HAS

mutable (Z7}H) 7FH A= ghol AT = JA T id () v A FAFULE 2 & HA Q.

named tuple (W] Y & HZ) “named tuple(M| Y= FZ)’olgl= fo]= FZoA AE31T o] & B2 o]E
EE AJgsld ol g & 9)\% Qa0 5
QEH/\oﬂ o= 7]LCAJ\ 4

time.localtime () & os.stat () 7} Wt3k
T} & o= sys.float_infoJYt}:

ok
L
ftlo
kel
%
o
=
£
v
=
o
o2t
o
=
o
[
ni
il
A
A
v
H

>>> sys.float_info[1l] # indexed access
1024

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

(F= ol ATl A%)
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(o] A sl o] A A M A%)

>>> isinstance(sys.float_info, tuple) # kind of tuple
True
AR Y= FEL LA @S DY T, cupleol A A5 o) F B2 WS Ao
A S HYR YJE FEES UE T AFULE oy o= AH A AU AED T4
collections.namedtuple () 2 WE = JH5UTH 219 7|HE AH AAFAY YZ UIE &
oAM= L2 5 e 27 FAHHAEE FUHe = EY Tt

namespace ()% B71) W47t AFE £ 2. o) & 0L HAVE 2 FAFULE AAol 3T 02 82
(AL ) ek ol e} Ao, A, ol 8 Brkol L LITh ol E BE o] FEL HAA
2542 A9 YLE A& 59, ¥ builtins.open ¥} os.open () & 1E9 o] F &7l o3
FHFUD £, 0|8 B0L oW RE| B8 THAREAE BRI BBl A AT 77
HEA 222 ZUYtTh o & £90], random.seed () Ex=itertools.islice() Bt 2 W 1 35
S0] 212} random 3 itertools B &o) ool 785 918 o] ¥ 2kl 4l itk

\

m

namespace package (©] &
277 A = 2ol

e U

BEE T HASL.

nested scope (3 E A3 %) S FoY N M4S F2ohe 5. ol 50, b2 T v FolM Fod
e Frol e virsS Az gyt HE 2z R o2 AR e T
W, e HA gkethe 2o Fosof FUth A MFE2 7P R A3z oA g FYTH
DA R, A ApES A o] 5 FZFolA 3L FUTE nonlocal 2 HPZ AF o 2= A
E=asi=g

new-style class (7 2ElY ZFelA) A5 B Fda AAo] AEHL e Sl A oA o
5. 2719 ol AN, 24 F28Y ZY AR __slots_, UA2AHH, ZetHE,
__getattribute_ (), S VA E, 2HE WA =9} 22 sto] Mo A F1L e 7] 558 AHE

5 Agdwuh

object (AA]) e} (EZFEUZH) & 2L T2 (MAE) o] Bojd BE o8 3 RE wAekd 27

29 HFAJA Mol S YU Th

package (3] 7] A]) A Python module which can contain submodules or recursively, subpackages. Technically, a package
is a Python module with a __path___ attribute.

A5 7172 S o) & B2 9717 £ HAIL.

parameter (W] 7)) SHF (EE= WA =) Fo oA S kS 4= 9l
3l ol & B2 dgE. A FH2 vzl EssE 5 Uth:
7

19]S Q4 2 A2E 4 9 A4S AZ Pk

rlr

Q1A (=

rlr

o 3% AXE) & A4

o

o
PR

-7 = (positional-or-keyword): ] =] 1A L}
| A o] 7|2 Fefo] v H Y] oA & £

def func (foo, bar=None) :

o 9 X]-A | (positional-only): | x| 2 3+ A&
24 Bl s B0l BAE E
posonlyl 3} posonly2:

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

» 719 =-A§ (keyword-only): 71 EE2 W Al 5 e AAE AZFULH 71 =-H-8 i A
= 9 9] 9] B WA 2 S0l A 22o] kel Zpa-9) A v M)+ ol E gl 4] Ao
T ds5Uth A& 501, tholl A kw_onlyl 2} kw_only2:
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def func(arg, *, kw_onlyl, kw_only2):

» 7H¥-91 %] (var-positional): (FFE AW 5ol A o] v] WolEe] A 94 A5l Ha) A5
% 9 AA A5 99 AALE AF AT oA vl A5 w94 o] ol * & Sl
ol 398 5 ABUTh A8 Sof theoll A args

def func(*args, **kwargs):

« PR E (var-keyword): (T2 Vi RS0 23] A o] u] WolS R A= AAFE ol T 5)
A3 5 Yt 429 NS AYE A4S AFFUE ol A A A o) 5 <+ &

5,\_
Qo] Boja] Aol 4= dF UL dl & £ 9] ool A kwargs.
WS A AAEL 95 7| Hzmul ol gt B A o] AL D4 A AEL 2 AT 2 9T

A7} AR T, AAR} w7 M 4=2] ZFo]of] 12 = FAQ 2%, inspect .Parameter 22, function
A, PEP 3625 H A 2.

path entry (2 A=2)) 47 73 5olE] HQEE FREES 27 A9 Bushe AL 42 4 el
.

A=
o)
%
A %

= XN
AR dEZ A Eo] FH3}E= WA EEL importlib.abe.PathEntryFinder o Y4t}

path entry hook (2 QlE 2] &) sys.path_hook FAEQ J=ZEAH, EH A2 AdED A EE
=S ¢y Ydud J2 JdEF Iy E EHF YT

path based finder (2 7|9} 2}elt]) 7| & W e} A2 3ol E = s, AT E F=E oA EE
Ytk

path-like object (J 27 ZAA|) 3t Al2d FE2E Uetl+= A4l AE2F AAl= 42 UEH = str U
bytes A o] At} os.PathLike T2 EFS 7H3l= AAYYT os.Pathlike ZEZ2EF S XY
St A= os. fspath () 58 TS A str Ubytes A A/ F2 2 Had 5 5yt
th4l os. fsdecode () 2 os.fsencode () & Z+Zt str U bytes 2345 EAst=0 AR E &+ U5

Utk PEP 5192 =95 iU th

o

filo
e
oy

PEP 5ho] 4 7] 41 ] ok, PEPL= 5ol AR Elo] AR E A Z8A L sho] W B 1 T2 A& EE $70
e AZe 7152 Agshs 44 EAQUTH PEPE Aok 75 t @ 1128 71& A E 2 A
A28 oF ok,

KN

A 8ke shol Mol Soi 7t A 2

PEPE: 8 A28 75€ Alkaha BAlo] o AR UL 9 4
7 £ ARV Dol A el E 75 5ka o)

e FAE ST 98 712 W AYS YT PEP FA A}

portion (£ H) PEP 420 o] 4| A2 3t AA T, ol & 87 571 Aol o] upA 3k Shibe] Cielel 2o Eol gt
St S 0] 41 ip h ol AFH = A= 7bs g Th.

positional argument ($] 2] 212} Q1A & H A Q.

provisional API (Z+A API) T4 API= & glol B 2|9 I 7 53
o} AE s o] 20 F ME}7} o AE] A= kA v, A A o] 2kl EAH = § T Nl AtEe]
A7 B B o] §AH A g WA o] Aol 5= Ytk 1 W7
ol A= e AT — APLE ZF37] Aol 3 F ooty 2
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o] A= BT gtol B 7t ;M A Fo A RE AA Lol s A A g AT YRS
SEUT B A8 8-S PEP 411 B F U T

provisional package (Z+A 2 7] x]) &7 API & B A L.

Python 3000 (3}0] %1 3000) }o] % 3.x vl 2kle] HH (M 39 vj27}F ¥ w2 o] o]of7| | A]F o ghEo] 7]
o] olth) o] A “Py3k” B £ 27| & “4 D}-

Pythonic (s}o] A th) THE Qo] 5ol A AukA 9l A EL Al A 2
1A A5 AHEE S o Q5 ko] Mt ofolrlofu} 3E =

£ 2Rk o2, ol Aofel
, sho] Mol A A5 a

E o]
AT E for £ A3 ClEeli RE 8 he s gae Aaus ne @e delds o
5o FAEC] 9onE, vho Hol 058 ke AREL Al 24} A E & S Gtk

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

B 28 ol drke P e ol dath

for piece in food:
print (piece)

qualified name (J 1315 o] &) REQ A 2FZ oA REO AYH ZFH 2, T, A= ol2=«“F 2~
2 HolFE=Hog ZHY o] & PEP 3155 oA A HUTh A e 220 AL, AF3Hd
ol 5 7“11]«] o5 THUth:

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

>>> C.__qualname_

lCl

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'

BES 7tE 7| =d AHRE o, A3 AF3E o) 2 (fully qualified name)S RE R 7 7| A 5L £ T
SN BER Ve Jo2 "'—ﬂ% O] YuFYth 9 E £9],email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (R 314) A Ao o3t F=x29 7S, 7“?1].,] | ’“7]—0 o7 Wol X, v &g s} gy
Utk 22 3¢ 332 gtz oz go]ld F= o = QZ] = %}7\] , CPython :r“ﬂ«] A e APy

sys BE2 5 AAY Fx A +E 585+ getrefcount ( 7‘*431'1/] th.

regular package (47 97| A]) __init__ .py 3¥E& 2F3= U E“H g} g2 AT A A 7] A.
ol5 w7 A & HA L.

_slots__ Z YR AAQl, A AEHAAEYFEES HSHFHS g AL AAEA G E
A A @33’3‘1 HEeE Zaste 235 FUh A7) A7= A, o] Ha YL EulE A AE-8171 7
Z 712 L HolghA], vRE o vAs 28 28 T A] Bl £ AAEAT Q= EWEHI AL
S sl= Zlo] 5 UL

sequence (A|F2X) __getitem_ () 55 Uﬂ/ﬁ ZEFO AT AIdAE A2 Q4 ANAE X Y3},
Al 2] dolE EHF+E=_ len “ﬂ'ﬂ—‘:—% Aojsl= olHHE 22 WA A AAES YEE Y,
list, str, tuple, bytes 7} 01—1/]1’/} dict TE3F_ getitem_ () Z__len_ () & AA3A v
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230 B4 A 499 B A8 ALg 3] W2l AA2Tt ohet P oz HFHrhe o] 2o
sfok gk

collections.abc.Sequence A Wlo]| A ZF AL getitem () F__len_ ()2 do]A &
A ZH35E JEH o] ~E Ao 3= F‘ﬂ, count (), index (), _ _contains__ (), __reversed_ ()&
F7 Ut o) &34 AE o]~ E T3S F S register () EAMEHNA YAH L2 SET F UF

Y.

set comprehension (3 AZ2|dA) ol E &= 24 AAY IS A3ty 2345 G2 JggS vt
35l= 23 . results = {c for c in abracadabra if ¢ not in 'abc'}E=EA}F
gdol e {'r', 'd'}E AAT YT} comprehensions S FHZ 54 A &

single dispatch (J & t] &3l x]) Fd o] 5hue] A=Y Fofl 7|2 A= Al & ot g
.

slice (£ e}o] ) HE A 712 o] Q-8 ZP3H= AR Seholas AH 23 YE E719S A A B
T} variable_name[1:3: 5] 28, (] ol o Y] RS ZRoZ B3tk gEs (ME
2TYHE) B7|H S WHH O & slice Jm]é PAR-R BN

=
Ads, Sl 22, AT w) FAHCE T EHE HAE.

special method (54 WA &) u}o]# o] & of ojH
e ol #3 s5Yth 54w A =+ specialnames ©]]

old MAEE F e HERE A Z‘ﬁ}
AR BEolA uth
statement ((Z7) -2 A9 E (ZE9] “EF (block)”) & F43H FEAUTE 282 594 o] AU 79
T EAL= o MK R E 29 g Utk 718 if, while, for.
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.

Hi

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~ E 91 7.9J) 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 ile (952 99 sex AA& 93 & 4 9k 79 A FF, AAE AL AA 2
SHAERE AL N A g AT AT 9AE 9 o2
FE'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & AA2HAE E F AH5 YT

dlel =R A4 & 93 2 4 9 5 Aol Hal A s vhol U 5 £ FEFAL
tiple-quoted string (43 6% 8 £A49) GETE () ALHEI () A A2 BARA EA9. 28 @
% e B4 BAD gt 7152 AFHAL @A, o8 7 ol fol A LRI} gl th
AN 14 e 40 S S PAR Sl R A5 B, B S
ANE o) Tol AW 4 YT, SAELL L uj] 53 22 Jgvrh
type () ol 279 P& 1 1 Ax Fol AUt AA
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int,

pass

int]]:

£ ohe s 2ol o 97 94 BE 5 A&k

Color = tuple[int, int, int]

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

pass
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type hint (& 3 E U n
o] A.
Y I EL A8 Aol n FholHof| A ZA A = FF T A A B =0 {830 IDE
o FERY I YAEL S FHUTH
A A5E AL, A W, s oJENHE D F49 J AEL typing
get_type_hints () %/\}%o}oq MM AT 4= 9T}
°] 71%5& A3t typingd PEP 4845 F2 342

universal newlines (—n—b]H']’“ 97) 2H 22 AES BEF 29 Eo2 A4S, HAE 2EH S 34
St T Y2 A& '\n', A== A "\r\n', Y T EA] _t]_—gﬂ N\rt. 27pA el
AHgol e A= bytes.splitlines () gk ofu] 2} PEP 278 9} PEP 3116 = WA &

variable annotation (‘15>

Mg EE e o= e e ol ol

\_.—,_ 4

wHlo] ) W4 EE Fes ol m el HEe o wmro] 4,
DR EDERE AL OISER

class C:
field: 'annotation'

=2 AgPUTH o Sol, o M4t int 22 M Aoz A4

oflt
(ol

W4 ol gl o] de Jukg o
Utk

count: int = 0

H o] o H| o] A B2 Al A annassign ol A A gt}
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 (7} 4} 7)) :Jro] AN AL A 22 g 1o], e ]/\E" oA A= o} = Tlo] A
o% 22O E9 FF JFE FA ‘E%—O—“Vﬂ shol A iz 7| A EE AAFAY g ol =8k
7]"—6‘]’7—“ 5}L»§§E—1Z—13§ “ﬂ%/\ag
venvEE/‘ﬂB_.
virtual machine (7} 71 A)) Az EQojnto® HojH HFE. sto| Ao 74} 7| A= vlo|E I = HAutd H 7t
%ﬁﬂ%ﬂﬂiiE%@%@Hﬂ
Zen of Python (s}o] 41 A1) o Q Aelsh BHESY B2, Aol B o 5k AT o] £3 ol

AU o] 22 t3h8 ZEZEo|A “import this” £ dahE B Th.
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o] 417 A of] 3]

o] A" A= reStructuredText A0 A ThEo] X o2, gto]x APAE sl SHs] A 24 A8 7]
Sphinx & A& 5 YT}

A S o B AT BA I AEL Shol A A & DA 2 A A O = AAR AR = YU 7] o] 1
A0, 2o} Wl A3 4 8 reporting-bugs 3 0] X & AT SHAA 2. M2 AHABAE A} I
YeH

the Sl B g =y
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.
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>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

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

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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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 ("PSEF"),.
—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
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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 THEREOEF.

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.

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.

(TH& STl Aol A1)
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This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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.

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

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.

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."

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.

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.

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

(TH& SOTATl A1)
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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 provisions.
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 3.10.13 DOCU-
MENTATION

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.
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_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

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,
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. 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
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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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)

C.3.2 27

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright 1996 by Sam Rushing
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 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.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
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
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley 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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trace REE 0h3} 22 39 AYL TFHUTH

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 O'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 %! UUdecode &5~

B ES O T 7 AE ERYTH

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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 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
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
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 REL T} 7} 28 29 S 2 8F T}

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

(TH& ST Aol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

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

C.3.9 Select kqueue

select BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
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. IN 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.

C.3.10 SipHash24

3}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<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>

(TH& ST Aol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} 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 fol-
lowing copyright and licensing notice:

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

*

* The author of this software is David M. Gay.
*

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

* % o

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.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

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

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

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-corelopenssl.org.

OpenSSL License

(THS STl Aol A1)
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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
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L T S N S N S T IS S N S N R i R T S S N S N S N IS T S S N S S S T S S N SIS S S T N

Original SSLeay License

(TH& ST Aol A1)
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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.
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. IN 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

pyexpat &2 U 5 ——with-system-expat & FAFA &= 3, £ expat 22 AHES AR5} o]

dEgyn:

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

_ctypes &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

[>
>
L
o
>
ofo
o
£

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. 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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21ib B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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

tracemalloc ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
A
k)

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(TH& ST Aol A1)
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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

_decimal EE2 Y E=E ——-with-system-libmpdec & T4 3}X] &+ F, Z3HH libmpdec 22 AFE S

ALgste] e o

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. IN 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.

C.3.18 W3C C14N H|2E 2~ ¢|E

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/cl14n-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),
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 works must retain the original copyright notice,

(TH& ST Aol A1)
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this list of conditions and the following disclaimer.

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

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

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

C.3.19 Audioop

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

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 © 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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Fortran contiguous, 16

function (&), 17

function annotation (&4 o]k H|o]A), 18

G

garbage collection (7FH]A] 7)), 18
generator, 18

generator (AU & o] E), 18

generator expression, 18

generator expression (AU #olH £34]), 18
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generator iterator (Al d o]El o] € g o] E),
18

generic function (AUlE &), 18

generic type (AUH &), 18

GIL, 18

global interpreter lock (A< QAE =
=), 18

2] ¥

H

hash-based pyc (S} A] 713k pyc), 19
hashable (3] A] 7}%), 19

IDLE, 19

immutable (£49), 19

import path(YZE Z=Z),19
importer (Y =¥), 19
importing (Y 3xH), 19
interactive (th3+9), 19
interpreted (QAE Z E LX), 19
interpreter shutdown (JE =
iterable (9] #HE), 19
iterator (] El g o] ¥), 20

K

key function (7] &), 20
keyword argument (7| ¥ = 213}, 20

L

lambda (&1}, 20

LBYL, 20

list (B§2E),20

list comprehension (E|2E AZE3A), 21
loader (29), 21

locale encoding, 20

M
magic
method, 21
magic method (W] 3 WA &), 21
mapping (W33), 21
meta path finder (WE} FZ 5} t), 21
metaclass (W EF FE ), 21
method
magic, 21
special, 25
method (WA E), 21
method resolution order (WA & ZA
21
module (2 §),21
module spec (EE 23), 21
MRO, 21
mutable (7}H), 21

2H $8), 19

f‘l)

N

named tuple (M|Y9=E F2),21

namespace (°] & &7, 22

namespace package (0| &7+ 9]7]A]), 22
nested scope (EHH ~AFx), 22
new-style class (F2EtY Zd2), 22

O

object (AA)), 22

P

package (3] 7] A)), 22
parameter (W] 7] HF), 22
path based finder (A& 7|9l 512l H), 23
path entry (& dE=z]),23
path entry finder (AE QEg 32 4), 23
path entry hook (B = JdEZ £),23
path-like object (B EF ZAA)), 23
PEP, 23
portion (E£A),23
positional argument ($]X] 1A}, 23
provisional API (F+A API), 23
provisional package (FA 17| A)), 24
PyPI

(see Python Package Index
Python 3000 (3] 4 3000), 24
Python Package Index (PyPl),7
Pythonic (3}o] M TH), 24

Q

qualified name (F#34 o] &), 24

R

reference count (X 34,24
regular package (B4 3 7] A), 24

S
sequence (A|&E2), 24
set comprehension (Fg A= dA),25

(PyPI)),7

single dispatch (AZ H2ax)), 25
slice (£8}o]2), 25
special
method, 25
special method (E4 WA &), 25

statement (3, 25
strong reference, 25

T

text encoding (HAE Q7

text file (AIAE 3}Y),25

triple—quoted string (A% W2
25

type (&), 25

), 25
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type alias (3 o ggloj), 25
type hint (8 31 E), 26

U

universal newlines (WA = 4d7), 26

\Y

variable annotation (HZ o] =¥ o] A), 26
virtual environment (7} 273), 26
virtual machine (Z}AF 7] A), 26

PEP 278,26

PEP 302,17,21
PEP 343,15

PEP 362, 14,23
PEP 411,24

PEP 420,17,22,23
PEP 427,3

PEP 443,18

PEP 451,17

PEP 483,18

PEP 484,13, 18,26
PEP 492, 14,16
PEP 498,17

PEP 519,23

PEP 525, 14

PEP 526, 13,26
PEP 585,18

PEP 3116,26
PEP 3155,24

Zen of Python (Fo]# A), 26
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