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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 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

ZF31: 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/

Distributing Python Modules, £A| H{X 3.10.16

10 Chapter 4. 10|’ Ii7| & ALE XL X[EAM 17|



CHAPTER B

ofg| -2

s
pa)
il
rlo
NE,
N

N
X

QA Q1 Aol herwhE gl EE Ja YUk

T

51 --- L}

Kl

2

Im

o| 0|&FE 1ELIM?

o] Aol 71 FAl = b A ek, o 7] E 7pA] Heo] A5 yth
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https://packaging.python.org/guides/packaging-binary-extensions/
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APPENDIX A
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>>> 1319 o] /|8 shold xEzE. ABze o)A tfE P oz AP + Y L ool 4 A B 5
&k
LT e A
QL ], 4

Aol XA Fo] ojsbe Ao 7K 5

e Ellipsis W& Ab<.

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 = & glolHE g o A] 1ib2to3 E AlFHUth 58 Ao g AP 4 = ATHE = Tools/

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

abstract base class (4 #lo] 2 Fe|2) Fd W o] ZF# A= hasattr () é‘% g2 Hadsel A AY

n B 3HA ZRE (& 0], A A E) 4%, A O]’\E Zq-/]ﬁ]'h %Zﬂ%fﬁﬁi”"ﬂ g E}o]
< B3t ABC= 7 A B ZEi g EYot=d], FHAE AlS 3}11 FO A E isinstance ()
9} issubclass () o & AR E 5 Y= %"/Hic O]D]T/}, abc 2E /‘“ﬂ/ﬂ E HA L. Jlo]Ho=wk

£ 1y & ABC S 9] tq—ﬂ- o gSH 22 A5 AF5YH: A8 F X (collections.abc BEOA),
A} (numbers R EA]), 2EF (1o EEIA), YZE 312} 2H (importlib.abc EEA]).
cbe BES AL A AT ABCE BE S 9% ok

annotation (o] =€ o] 4) Tﬂr’\oﬂ wet 3 S E 2 AMSH = ¥y, SR oEYRE B T WiviHS U
W gt 92 Aol Bk

9 W40) ool 4 99 ATl DALY YA A s, T2 54 D el ofseefo
AL A2 2E, Zd2, T49 _ annotations_ EF oERHE A AH Yt}

(
~

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} & 22w ob (B A=) 2 ABH e % F 57 A7 S U h

« FIFE Z} (keyword argument): &< i% uf] A1 2}7) kol B2 A} (A& 01, name=) = **
E ool £ gz 31%}51% 12} o & £, th-2 3 22 complex () i%oﬂ/ﬂ 3 JJr5 =
E—r 7] JE AAFY Ytk
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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 Y X QA} (positional argument): 7| 9= QA X d 1zt H A 1A=L ?_]Z]'% o] Aol e
AvolHHE o gofl » & 2o A2 AFUTh A& 5o, bR 22 T2A3HF 5 =
R 97 QAU

W5oll o 8 L. o] ol 85 & 74 S0 thsl A calls 3L
HAS. BYAoR, ojd R0l AAE AHEE & Y&th TR gho] A9 Wl o e,

019 v 7] W4 F2 T FAQ A& ARks} vl A 42] 2po] S} PEP 362 WA 2

asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
O 2 M async with oA Hol= &4& Alost= AAl. PEP 4922 =45 A5 1/1 t}.
asynchronous generator (8]-57] AU o]€]) H|5 7] AL o]E o] o]E & 58S+ T4, async def

ZEAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
284S 2FSTH= Hol YT
B3 uE7] Avdeld g€ 7He 7| A v o] ¥ W o X = vlE 7] Al delE o5 olH & 7He 3]
Uth ol =8t= oJu 7l §EshA] e A=, dAS o5 M TS gy ch
B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}

asynchronous generator iterator (¥]-5-7| #| v #| o] €] o]ej#|o]€]) 1|5 7| A& o] e T4
H)5 7] ol E & o] ] At __anext__ () & Z&5HH olflolHE AAE E2F 1L, o] A& thF yield
E3 A 712 8% 7] Ay @ ol ¥ 42 uit] & A8 3 o)
Ztyielde YA R AEE Sy, L AAY (NG Hesdd7] & try-—Er%% Z3ee)
A Al E 719Utk v 7] AlY ol o]E# o8] 7} __anext_ () 7]—33% L ko) o9
olHE R AN, w2 o g B}t PEP 4928} PEP 5255 E/\ﬂﬁ.

asynchronous iterable (8] % 7] o]E] 2] &) async for FoA] AF2E ¢ Q= AA|. _ aiter_ () WAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (H]£ 7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration 9|97}
DG 714 WE7] o Eelol 89 _anext_ () WAEI} EHEE olslolHEE ZUrt}. PEP
4928 = Y= A5yt

attribute (o] E2]J 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] 90| &) await A AHST 5 Q= AA. ZFH o]y __await_ () WA EE 712
AA7FE 4 A5 Y Th PEP 4925 H A 2.

BDFL #}v] 2-& £ 41 &2 A} (Benevolent Dictator For Life), < Guido van Rossum, 3}0] %1 2] ZFA] 2},

binary file (s}o] 2] shed) ol S5 A EL Q1 & S gliz el AL vpol el shde) o2 vlol
U] ZEE ("rb', 'wb' == rb+ ) 2 98 3¢, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO &l gzip.GzipFile & A2EHAE &5 4= 95Ut

str AAE AL 2 5 e Y Aol el AL Has ot E FEEA L.
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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 Q5 M A)]) bufferobjects S X P31 C-A% HHE AAZE & 5 g5 Yt} o
_’Ememory\uew AAEL EECX bytes bytearray, array. array AHNEL T .
OJEGF A= H}O]Lﬂﬂ dolHE thF+ o 8] 71A A4rEdd AH8E 5 dFUTh 45, vhol v gl
A2 A%, & ]2 Tt AS T2 A= 01—14‘3]'

o H QA2 upol ]2 o] el 7 AW A L AR AU ol @ AL AHAL BF g 027 vl
Ol EEQRF AA et @ YTE 7P H I QA2 d|E=bytearray bytearray & memoryview
}/mw+qgg&%%mqgﬂmqaﬂ%@ﬁﬂﬁgﬂﬁ%ﬂﬁ A7 AA) N ARH ==
278U old A5 dZE=bytes@bytes A9 memoryview 7} JH U T
Pl

bytecode (H}o]E F &) wlo]H A2 F == HlolE =2 ZAutAE =], CPython ¢8| Z 8] g of| A] u}o] A
22 IR YR YUY vio]E FE+= .pyc 3ol A Hol, 22 3L S F A AF T o
o et A A REF U T (Ao A] vlo] E I ER O AAIGLE I T 5 d5YTh. 9] “27} Aof” = 7+
Hpol E I = o g)-g-3h= 7| A& A sle 7 714 A Aty D Yth ol E IEE A2 OE
o] 71t 71 Ao A FEE AR 7t EHA =, 3ho] A w3 Thol| Qb A o] A & gkt Aol s of
Fch
HlolE I E Hgol59 552 dis ZE AH A U3yt

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 (24) A2 Ags & vle)e] of = Aol A APP N2 A P,
class (]| 2) AF2A A AANESS WE7] Y3 3. S A= HE Zgao dAEHAE A2
Asbete MAE Fo 5 2FFYLh
classvariable (ﬂa]] W) S Aol AoE T e s R (B, Ze) 29 ol A E Ao A7 ol el o A ut
:‘E]I__ 1__'T‘
coercion (F. o] ) Z+& 3o F oz}
PEEERETIP N

ST FJor H
Ae 302 Wty kA, 3+4.5 ol A,
% =

7 . =1
7 A2k o2 3 o] A1 (3Fhe int, THE 3 float), & U317 Aol 22 P o2 HEs) of ).
282 o TypeError% doynh FoM glols, S8HEFYERAE 22097 22
3 5t= thAl float (3) +

complex number (524:42) ¢l A4 A/ A9 ZAd], 2 xAHY
oh BeRE A5 S5 B9 (1o AR E D AN, £F Sl E 12, FAHE I
#2713 th gto]lH e 329 RV S 25 HAFE 7|2 ALF UL s5F = § HuARE B A
#7105, o€ ], 3+19. math BE] H44 w20l 23, cmach & A4E I Th Base)
G2 v =2 7H 7Ytk sttt w7 A XS, A9 g4 6] FA E E5UTH
context manager (A€ A E 72 }) __enter__ () i}_exit O HMAEE AT o2z with FoA B

context variable (] A E HS$) AP AEo ulg) & %)\'% M 4 9= .
A e ade-22 AFaetv gyt 18, A9 A2E A48 33, sty
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https://www.python.org/dev/peps/pep-0343
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Q% 2A o) o e AYAES S 4 gon AYAE Ml 2 Bt B4 W] BaaoA
HEE F438t= A YUth contextvars g FRIAAA L

contiguous (%) W= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 A S5 (Fortran contiguous) 4 W) A0l
o A LIT). 9714 B3 = C- Aol B A =g A% Lok AR f o) A, FRES A 2ol 273}
a1, 091 A Al &Fehs L5 Ak J@V\«] TR &2 2o v X5 of of F T}, thakd C-A % v F ol A,
RS F0) AU G EE YT oo AN ] W, S L2 A

c°“°“tme<f’—fﬂ) %%% NESE R om@m Fel YUtk ARFEL 3 AHAA AY3T b
A A A B2 UTh T2EL ofa] g2 A Fo| A A, G2, AN 4 QST o] AEL

ruQL‘ %ﬂl

async def 2o g F3T 4 95U Th PEP 4925 H A 8.

Sl async def o2 Fojd 4

coroutine function (Z €l 3r) T2 E AAE S E= 4. I 2Y 3
e 4 55Ut o] AE2 PEP 492 of o] &)

91, await @ async for®async with 7Z|H=& 3+

Ed= s Ut

CPython 3}olx 2 I efw Adojo] 784 Q1 -3 <1, python.orgol| A vl 3= %‘4‘:} o] F+& S Jython ©| L}
IronPython ¥} 22 t}2 Z &3+ & g 7} 915 ulf 89 “CPython” 01 A YTt

decorator (W] Z#|oJE]) Th& 55 55 T, B8 @wrapper w2 AHSSH g4 Hgtow A8
AUk dlZd o]g]e] &3t ¢f]= classmethod () -»]-statlcmethod ?J\/]D}.
s eole 92 944 A FHYE BYUTh v F 5 Y= e s F5Fth
def f (arqg):
f = é‘ééticmethod(f)
@staticmethod
def f (arg):
2 Nde] FH o= EA AT @ A 2 YUt o Z 3 o] B of th$F ] ZpA g 82 3 A 9
G ZHA ALY g AHAYAE BE U

descriptor (= e i‘d B) A= __get_ () o]yb_set_ () o]y __delete_ () & H 3= AA. S

( 2 A
2O EFREVIHAIHHA W, o EFHE 23] = SHF A2 A8S dofUth HE,abs ¢
U, 22 AL, AA SR E] AFS S T, a0 Zel s BV o A b i o] 2 Bol 2 AR S 2 .
b7 A Y Y, 3 F8h= A HE “ﬂ/ﬂ‘:ﬂigﬂ‘%‘:‘r HaaHHE olsishs A2

g3 2L olalel A e, B, WAL, 22 olE, 22 WAL, 20 E HAL, 57 202 B2
59 Be 759 72 023 Y7 MEAUTH

Y22 Yo A =5 tf 3 &AM 3t &2 descriptors U} T] 23 H B A& Sh A of] Y34t}

dictionary (“’U%L-]E]) o9 715 ol f3A7]= AF vl F (associative array). 7]= _ _hash__ () <&
_eq_ () MINEE Z+= EE AA7HE & dsUTh oA At FEUTh

dictionary comprehension (5 2] HZ e A) ole 28l & 84 AA VY IR E Aestl 2H4E G2
gxyeE ‘ﬂ-il-é}— a8t ®HY. results = {n: n ** 2 for n in range(lO)}‘_ fn *x
20] Wi A 7] nS 23 9 8l E A4 3 ok comprehensions & FZ 3 A L

dlctlonaryVlew (“’]K%L‘]?/] H) dict.keys (), dict.values (), dict.items () HIAE7} E8]F = A A
52 9Mve Hebn LEUL o A5 9AUe GBS0 qa FH9 H8 Agsed, 94
Qel7b WAE o, $7h o WahE WA ATHE EAUT G4 HE BAD I AER SR
list (dictview) & AF2-3HH = Utk dict-viewsS H A 2

docstring (S 2E3) Fe)2, B4, REA A WAl B84 02 Vehbs 249 dEg. A9 E7 499

w2 2 A A, Aokl of o5 AR H o] T4k Fehs, B BES _doc_ S| ESHER 419)

Utk QES 29 AL B3 AET 5 GOuE, AR APAE AT FHAL FAAUTH

[¢)
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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 (4 B}o]3g) &H}E AHH ]2 E 7HHE=A %E‘r%}%tﬂ AR L HA ez
A A, s A=Y A ERREZ SSH AU AR HUTH(“L F/]ﬂa —”?—0]-1—-:—3] A =
‘?i,——’-ﬂ—:J—ﬂr/}”) 57483 Al sl ol~E 701’5—?}0%5"1 ZAAE == HF AR
Oaa]'ﬁ'oi’yﬂ AdE 7H/‘%U]’/\%IQL]D} 9 E}o] g2 type () ]Urlsnlstance() 2 AFR- 3

= IFdUnh (AR 9 Erolsgo] FA4 o] Fe s = E%‘r% T Aol frel s oF gt thale,

hasattr() AAMG EAFP Z2 28 WS £

EAFP 3] 2 H t}= 8 A1 S £3}7] 7} 4 o} (Easier to ask for forgiveness than permission). ©] &3] & 4= 9l 1}o)

Y 2B, 2uE 7| o B HEY EAE 7HA sk, I 7 o]l B ol E &

ZZ__}—‘L'a}I!_ w= /\E‘ro‘ 2 W2 trytexcept w2 SAME EZA AP YL o] HIa Y2 Ce 22 T E
Wo Aojoll A AHF AL = LBYL ~EFL 3} ol v Ut

expression (3 2]) ojH oz 73 H;q 9
Z

o L1

oy o e [>

M)
v}
rlu
112)
i
Bl
r
0{1
EE

M N By
rlo rlr

=
rC el

ko

=3
mqa}q}zﬁog rE ?joi %M =50l
R Tg Eol dFUTE Y =3 FFolal, A o] of

extension module (2% 2 E) C U C++E ZAH REQ|, ulo] A9
TS ALY

f-string (f-= 2} %F) 'f ‘)r F'E o 2 AL glHEES &3] “f- A g olgt 2+, W A4
21612 o] 29l LI, PEP 498 S 1A 2.

file object (3} 7—11*“ 5‘]“‘?— 2+ o] EHEH 3t A &A API(read () Ywrite () 22 WA EE)
A R Wy ol whel, 3t AA = AA a3 gl -‘74'%10]1/]":]'— A ZFA Y FAl X
o, ZF Y=Y, d-vRE ¥, &7, gto]=, 53) ol gt AN AE FAT 5+ ds5Uth

= 3} dF AA (file-like objects) Y} 2~E & (streams) )2}t %= EH T}

AR 2 Al F5) 5 AR S o] DB UTh Sraw) vho] U 2] 519, ¥ 9 (buffered) vhe] v 2] 519,
22 5. o129 el ol o R EOIA AL Lk st AAE W= R A P E open )

g 2E AU

file-like object (3} A& A A)) 31 A7 2 v)$8h

(

Na S
24l e

S

)

e =

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 (3}31t]) YxEE BES s 2] & 2o il Al =3t A

glo]H 3.3. o]& 2, F Z29] ulel 7} JE5 T sys.meta_path & A AE5t= v e} 4 = 5} 2l T
%} sys.path_hooks 3} 7| AF-§-3h= 4 = QI E g 3}l
o A 8 Y22 PEP 302, PEP 420, PEP 451 o] U84 T}

floor division (3 4= U Al) 7173 77k A2 W Edhe 318 Uil A U A4x= // th A&
Sol, BRI 11 // 49 L2 FA, A% b AL 2. 758 BAFUL (-11) // 474-2.75
£ 141%‘ gk -30] ol Fo sl oF Fth PEP 2383 H A Q.

function (4~ &= 7}ol 71] o' S T dAY BHE. (AU L o) At AEE 5 e,

}1;]/] o] AF2E 4= J&ych v 7w 9F v A = 9} function AR T H A Q.
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function annotation (3= o] - €| o] A) 34 v 7f A =1} 9 gk of | o] A

B olwEo]de Ao d g 2 ALYk & 5
d Ao 7, SA 9 int ¥R S S o2 ZtE Ytk

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

Bh: o] L H o] A ¥ L function B ol A A W3}

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 (/1] 2] 7)) o A1-8.5 A ok v Rel G whd sl WAL Sl W e Fx A4 F47 B2
= 7 A = AE FF AU 7R AT =

TS AAGAL Fe 5 e =F 7HIA A E F3)
gc BES AHESlA Ao g

generator (AU & o]€]) Aol oE & olE & EeFs 3. gl
Y yield BA4E EFAUTHE Hol BEUT o B
2 wloll b 71 4 g o,

RE A o) F48 Fel 7| AT, o @ £ ulo] A A a0l E o Halo]8 & A2yt o el
o] 7} WA Qe A9, AT GOl B MA RE TS QUL

generator iterator (AU @ o] €] o]e]d|o]E]) A ol 7t e = A A,

Zryielde A O R A2 E S8t 1 9149 (A ] W

A% el S 1 g A Aol g o el 8ol el 7} Al E W, m
A3k 2s) ol F U o,

generator expression (AU @l o e] EH4) o EdlolE] S BejF e Ed4). £ W59 ¥ E Ho st for

A3 A s if Aol Hol & AN EAA AP BAU AgA B L SR A4S AP

gEse sy

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (AW g &) 22 AXS AR 2 FEo Hs 7S A T2 78 5. S 1

o o] ALEE A= Bl A5 Fuel 2o o5 2R ek
A= o292 8o 23} functools.singledispatch () Wl Z @ o] E] 2} PEP 443% X A Q.

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

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A< olg=ZgE] & & HAS.

global interpreter lock (19 Q11 2]e] £) 3t o] © 7] sjL}e] Ad| =7} gho] 4l vo] =
W 57] 918l CPyhon QB 2] B 7} A& 51 Wl AU S (dict 9} 2 528
A7) melo] B A0 5 A AA 2ol tha] HASHE S §H5 0] A CPython 78
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AelzelE AAE F1e A2 dHzHE HF2d =387 A BEs tiA, ts =2 A4 714
AABE BE ] Be RS g

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/O.
(2 O vASHA -/ v ol B E A aE) “2d =l At 22 (free-threaded)” 1 22 B & RH5 314}

She A9 e A3 Ael A R, £@ e ZeAA 290 A5 At A5k B2 .
o) 95 oI E T AL THE UL AGIA LRolA £ WG] Rold A0 AN

hash-based pyc (3] 2] 7]¥t pyc) &S FHHL7] S el T a2 5t o] HF 4 A ko] obd A& AHS-
3t= ulo]E I & 7) A] 9}, pyc-invalidationS 2% 544 2.

hashable (3] X] 7}5) A7} 44 71 ko]l W3HA] o= A ZS 283 (__hash__ () WA =7 3],
o2 Az et vl aE 5 9}2“4 (_eq () ®WIN=7} éﬁ%‘bl oh, Al 7hsdtehar o 2okl v

== Al 7hs st 7“211 S 9] A gES Zolof gyt
A 7He A2 AAE 9 Y ZIv AT I E A E 5 QA sk, o] AFR TR E] WRF
o= 6HAl #HZ AHSSH 7l W gy

ol Aol EH W A EL A 7Hs
—"—E‘Zl AsUth (F *Olb‘rfrozenset ZE“’) =4
7Bt A AL Ao 2 A0 dA"HA AAE

o
shals) B thEral Hla s i ﬂ/‘l F2id() 2 FH
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.
immutable (B¥) 1389 gs 2t AA. 28 AA = 2L 24, fEs 233Uk od A2 ¥
%%4>MHHG*Wﬂ°ﬂﬂﬂﬁﬂw7hwfﬂ—ﬂ%@ﬂﬂ:%ﬂﬂ%%%MMb1ﬂﬂ¢ﬂ%
%011* T2 LS FUth ol & S, 949 7).

B R0 A g8 (e dw A

Fdunh Gl2EY gAYy e 22) 7k AH U E2
Gl S Al 7hs 2 ol it 3 *]
2 oAl 7He Ut (A7) A S A9

g
=
=
=)
=]
©
Fd
g_g
)
ta
i
o
i)
)
X,
2
[
N
iv)
rju
td
i
o
i)
)
¥,
HJ
s
K-
>
_,h

25 YES e B
715 ot 2 E 87| = S AA; Al 3hlH Olz}iﬂﬂ A Aok

interactive (t]3}3) Tlo)H & 318 ez g8 & 21 Q=] JE =z 22 Ei EXA EFH

U84 U7 52 498 AoAE ¥ SIhE T A 90l B4 python g AR

FEIS] ol 4 s ). Al oot ol & AxTeA Y 2 EH 7] 2
e g A2 A At (ot () 5711

interpreted (QE]Z2|E]=) vio]E I & Aapde] o] EA) ufFoll 2 F& 0] 3B A 7] &= sHA| 7, Jho] #-2

Aol 9lo] 7k of ek QlEj el e elol itk of

o

importer (Y £ E]) &

XN
i oY lo

>)i
bt
N
Ir
n@
w
rL[>
i
L

paLY
rlo
ok
>
N
o
fru
>,
o
X
o
]o
o
1]
XN,
2
S
krl
B r
> 7l

S A AT Aol ULk 1z ool & o A4 A
doje= BE Ao Aok g2 i/t F718 25Ut tisla = BAL
interpreter shutdown (QJE| = 2JE] £8) 53t LA S 1S uf, golH Qe ZgHE EHS A 7] A
AsFetl, BEoI L o2 44 F 28 U3 FRED} RS LE BEE ANES ST wdgh .
w70 A 571 7] & ol el W B2 gtk ALEAL A 9] 919 A weakref 2 o] 9 L= Ee] S
NAND % itk 2 A7 B AR E 2L ke o 2 S B 5 g, 220 o £l
(£ = golBeg g REolv A FAEHdUTH

SRS el G oA e 4 S A E o
H

Jdejzele] 2o 79 AL A3

iterable (°]E]2]|8) WSS A A S8 5 A= AA. olHHYEJ A2z = ist,str,tuple
Z2)ANAXFE, dict Z2E2E o NI FE, Y AAE, __iter_ () YAE2NES 73
f5}‘Efgetitemf() HAEE WA Y3 nE Fef29 AAE0] Y5 Th
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Ol Y& for Fxo AMEE 3, A/ F2E BRE St thE B2 3 (zip (), map (), -+) °l
AHEE s Utk o B E AAZ WA 4 iter () o AAE AEHH, O 7“X1H ol ol B &
s SU o olHEolH = e A= T H A= T FEFULE olHZHES A S o,
HE2iter () E2EsHAW, olHE olH AAE A4 tE 22 = J5UTh for £2 o AE< 9 ¢
e A 5o s a]?ttﬂ, FEE 2 FSolHACHE Fobe ol F fle M s UEyd

olgj# ol H, Al A, A

)

e
iterator (¢]|E]#|o]E]) HlojE o ~2EYS HH3IE= AA. o|HH oE 2 __next_ () HAEEwIEAo 7
Z’\_

TE3HE (= LHx]— () & A dE) 2 OILUL%%EX]—HEHEEE:]ZLJD]— T o]
Ae] glolE 7 92 = thAl StopIteration o9 E doFUth o] A H A, o]E @ o] g AA=
A=, )T BE _ next_ () HIAEETELS StopIteratlon 9] & thA] o 7] 7] vk 3}
O]Ei?ﬂ]"]‘ﬂ“ O]E%Eﬂolﬁ AA AN Fe8lFe __iter () FINEE 7} Zlo] Jr—rLﬂ 7] w2, ©]
el o] B o] el el B ol /| 311 ] & ol | | BE & Wo B ol o 28] £olA 18 5 9% ek

23392 = o WY o]EH P ol S A3 Z=EY YT (list 71'0)7413]0]&] AA = iter ()
U2 I for £l A STV oTH A o1EE WL ol A SIEiA oIl o
A s3ste] s, Ad o E o] Aol AFgH ojn] 271 H olH o HE EHFA, Wl AH YA
HolA vsyth

typeiter o B 441 3 1]-§-0] QLT
CPython 7-& 4}A: CPython does not consistently apply the requirement that an iterator define __iter ().

key function (7] $+5*) 7] St == =) o] A (collation) &4+ A & (sorting) ©] 1} ¥l & (ordering) o] AF-&=|

e == ZHEYYLE A& %Oﬁ,locale-strxfrm() L AL ERA YA SHEE AL IS

HE= /\}%%‘ YUt

aho] Mo W =77 2 A4S0l of A A A A AL Fol=AE Aol et7] Hof 7] TS HolE AU th
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] AHFY T}

7] & HEEde oy Bl dsUTh dE €9, str.lower() WA EE Aola & Qe
AES A7 T2 AEE F A5tk htd o =2, 7] T4+ lambda E?ﬂ*‘ii = S
dl, o]& AYyrth: lambda r: (r[0], r[2]). =3 operator BE-2 M 71 7] g5 AAHAE
A& Ytt: attrgetter (), itemgetter (), methodcaller (). 7] &+E 2E 11 AFE 5= ol
tf & o] & Sorting HOW TO & H A &.

|

url

keyword argument (7] 9] & 12p) <A} & B A Q.
lambda (gt}) S22 uff o] Fai A= oty 294 o2 P43 ol & gl Akl T o & s

= EHL lambda [parameters]: expression YUYt}

7] Aol B2} (Look before you leap). ©] 1 AELL2 SE 0| 23 E 317] Aol BAH o2 ARA
A< AAUTH o] 28 A2 EAFP A2 tivlE o, B2 if 79 A2 - A YTH

28 E FA oA, LBYL 2R 2 “H 7”&} “H7]” Tkl A 215 WA 2 9130 Adsth
£9], ZIE if key in mapping: return mappinglkey] = AA} 2o, sIA T Z3] A Oﬂ,
£ 28 E7} keyE mappingo| A Al ASHA AT 5 JFUTE o™ o]fp= F o] L EAFP F W
AEgo=A ALY % YU

¢

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.

setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).

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

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

list (R]2E) YA Fto]n A A, I o205 B33y, Y4 st AMA7L0) 0] 7] W&o, A2 gAE

(linked list) B t}= T2 Ao 9 v g4 A Y o}
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list comprehension (2] ~AE Hz 2| M) A|F2o 84S AR EE

FE A3 Y. result ["{:#04x}'.format (x) fo
] L 00] 4] 255 Abolo] 9l BAES o] 16712 (0x) S& Ef‘&‘}% A B AES “*CIJDP if

A2 S+ AdsUrth A=sHH, range (256) ] 8L

loader (2¢]) 25 ZE3}= A4, load_module () °]ghe= o] WA=
= 5loly 7 == UTh x}/\ﬂaj} Y22 PEP302 &, 4 vl o]~ F~
E HAMQ.

magic method (W] & WA =) S5 wjA = o v]FA] A Q] v] 23k

mapping (W] ) 2] 9] 7] 23] & XY}l Mapping oY MutableMapping FA H o] S o A A H
HAEES F3stE Ad oy AA. d 2= dict collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 J5Yth

meta path finder (W€} 7 2 5}QIt]) sys.meta_path 4 Adol EHF= Il e &2 A= 4=
Q=) 5holE] o ghel sl of 9171 ShA v cheu o,
et A2 37 £ St= WA =S A= importlib.abc.MetaPathFinder & X
.

=
)

r[r
td
r[n
ﬁ&
Ry
oy
Ekﬂ
<
%1

£ syt == X

importlib.abc.Loader

metaclass (W€} Fe2) ;2] S oA Fo = FoH o5, FHd dAYE, vloja FHaEY
EE52 WUeUth HE S A o] Al JIAFE Wopx FHAE Tt = A Y-S J YT HEZY AA
Ay 223 A E2 7|8 TS AFFUTh oM S SEEA & 22 ALY v E
25 WE = odtE AYGUth HRE AFSA A E o]l 37 A8 28 AN 27 A o, wE}
FeaEs AEea ot S AFF UL AJEYHE A2 27 (logging), 2H = A9
F7h AA AN F4, AFE FEH F2 02 I ARRRS YT
metaclasses o A T Z}A| S W8-S 2HS 4~ 5 YT

[e] P
= =
method (A A=) 2912 vpe] ol A A9 S & B4, 1 229 ALB2Y o
HAEE A AR A} (BHE self gt ETH 2 A2EHA AR E A5y S S HE ~Fs
£ BASL.
method resolution order (WA= A £ 4]) WA= AA A+ ﬂ ole 5L HHE A= wWolA~ &
259 AP UTE 23 AR E Fho]d JE Z g o AME-E da e &2 Al e W82 The Python
2.3 Method Resolution OrderS ¥ 3t}
module (2-5§) Jlo]# T =90 2 A3 Q& @Fdte A BES A9 sho| AA S E+ o5 o=

P T e A R D i)
74 = mAL.

module spec (RE 2%) ZES Z =34 AL 5
importlib.machinery.ModuleSpec 9 ¢l

MRO "4 = 24 =4 & BA 8.

mutable (7}H) 7HH AA = gho]l M 4= YA T id()

named tuple (| Y& =) “named tuple(V| Y= F=)” o
=€ A8l Al B 2 g)
St 7T E S T d5Y
time.localtime () & os.stat () 7

o2 o= sys.float_info Yyt

rlr
ko
P
=2
_I (e}
)
[>
]
4
30,
rr
I
rln
o
_O,
i
iy
Ry
[>
=2
2
ofo
juad)
<
u)
ool
o
L

bage ghe 2@ stel, oo 3P ol MY FEY UL &

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

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

(TF= el ATT A
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R s S e e P I )

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

True

AR U= FES PFF I o) QUh £t tupledl A 4551 o] £ BEES o5t
Aut o)~ A2 YT FES UE S Gk B Fohat 7 FAAAL A= F5
collections.namedtuple () & B& & JFUTh 242 712 A3 A4 AY W I A= =+
FoAE 2L 5 Yt B A FAUASE TR Tk

(A=

_>L:
RES
o
-,
(e}
9
i
ic
XN,
:IR
=

A o [e)

E‘&’é% A9 Yrct o & Eo], &4 builtins.open ¥ os.open() & 159 o] & F 7o 9 3f
FUR T e o BUE o8 wEol UHE TASCAE $ R wEel A R §7
B4 228 Ut} o/ & 59, random.seed () =¥ itertools.islice () 8t W 1 3k
Eo] 27 random @} itertools BREO] 9 & FAH IS 3 & o] W) Ayt

namespace package (¢] 5 37t 7] 2]) LA A B 3} 7] 2] 5] AH o] Y Z 7 7|55k PEP 420 7 7] #]. o] 5
FHA7IAE EHAJAAZ S T YA, 53] _init__.py o] gleu g A4t 37 4] o=
Ut

TE T HAS.
nested scope (ZH H A7 =)
gre e geol g s A
B U9 HA Fe
WA, AY MEEL A
& egh ),
new-style class (S AELY) Ze|A) A ZFL& 2E Z P2 AA o AHLEHT 9= FH~
= 2719 dold H = 7
__getattribute_ (), FUWL2 WA E, AHE WA ES} 22 sto] WY A F
32~ 9lglayth
object () el (EHFREUZN) E 2L T (AIAE) o] A EEdolH. 3 BE 7wAEd 27
B EE DR EESEE EX =N
package (3] 7] x]) A Python module which can contain submodules or recursively, subpackages. Technically, a package
is a Python module witha __path___ attribute.

Bt 71 A & ol F T H TN A = HAL.

parameter (M7l 5) oF (L vIAE) ool A F¢7bibg & & A (e o' AF AAE) & A

Aot ol £ 22 AL e, A TR w74 ok
o X]-71 9 = (positional-or- keyword) A ARG 7= RIAt R AeE 5 e AAE AR Y
o] Zlo] 7] FEf ] mi7h A J U th oAl & S0l vl A foo £} bar

def func(foo, bar=None):

« 1 A-A & (positional-only): S| A 27 A 5 = AAE AAAUTE A2 AL AT =
S Aol M 5o/ 2AE 2@t I F o AT AU dlE o] thollA

posonlyl 3} posonly2:

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

o 1Y =-HL (keyword-only): 7| Q=2 A2D 4 Y= 9

‘— AAHE A Gt 719 =-A -8 v 7/lA S
=g 7@-4-4 UH7H HE FZ o A ol 3hte] 7FH-91 ] vi7f i =up + & I 2 23 A YT
FAFUL A E 01, t}-& o A kw_onlyl 2} kw_only2:
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def func(arg, *, kw_onlyl, kw_only2):

o 7FA-9 X (var-positional): (TH2 o 7} A E0f] 2] 3 A] o] n] 1
T A=A A=Y A9 A%"V‘E A1 2 gt o] & uj
OJW Ao)d ¢ JdFUTh A& 59 thxoll A args:

Yo} 5 o171 914 Q15 H3) 4152
ARG w0l o] < 2 ool

def func(*args, **kwargs):

o 7F-71 9 = (var-keyword): (Th2 Wi 7l A =E ol &8 A oju] Wof5ol 3 7] = AAEof T &)
Asd = JE dYgY M 719 = AAES A AZFUTE o) i AdFE= A HS o] Fofl ++ &
o] X HoE 4= AF UL A& 501 A9 ool A kwargs.

s AR A AAES A 7| 2R oty AdH o] At A4 AAES A ZT 5 JdF Ut
o1z g o] %] & oz} vl 7 H =9 }Fo]of L} 2= FAQ A&, inspect .Parameter S &2, function
A, PEP 3625 H A 8

path entry (B2 lE2]) 4= 70 701t 7t QEE F RESS 27 99 Fushe Qr = 42 g st
_04 x]-/\

path entry finder (F 2 & E] J]— t]) sys.path_hooks ol = FHE (F, 4= JdEZ 5) o] EHF+
ol A, FolA A2 dEE 2 RES FEUHEE SN JAFYTH

A2 Qe AT E°] FHIE WA EEL importlib.abc.PathEntryFinder of U th
path entry hook (7 2 <l E]—?:;— sys.path hook B|2E Qe ZHEQH, &4 FZ AdEL A ZES
H=wS dy 9oty Az ol ez vloly 2 S8 F Uk
path based finder (32 719 5hQIe]) 718 vl e} 42 shel S 5 Shuele], A= J2 o4 BES 25
e},

path-like object (27 AA|) 3L A 2~0 =& ‘/‘rE‘rLH% AA. AERF A= AE2E UEHH = str Y}
bytes AA| o] A} os.PathLike Z2EZ S F33E= AAYUT os.PathLike T2 EF S XY
3l= AR = os.fspath() TTE 1%6}]/\1 str U bytes 9t A|AE Ag g Mg 4 95Ut
th4l os. fsdecode () 2 os.fsencode () & Z+Zt str U bytes 2345 BEAst=0 AR E &+ U5

Ut} PEP 5192 =5 g4 th

PEP sto] 2l |41 A] k. PEP= sho] il AR Elo] HHE AT AL sho]dl i 1 w2A| 2 Ex $70]
ga AIZe 7% 2dahe 47 £ AT PEPE AlHE 7150 3 h2 % 714 A R 2AE

A oF & o
PEP= F8 MEL 7]5& Z]?l tal 2 A ol e AFUE 9
712 W AYE 4t PEP &4 Ak

= pun
oA B A3 T Ao et
1

KN

He FR st spol o Solxt A 2
AFUE ol el & F535kaL Wil

portion (£4) PEP 420 o 4 B9 & AAE, o1& F21 3471700] ol i ohs shipe] el el elof Solsle
5159 2% (zip Foll A 2H = A% 75 g Th.
positional argument ($] 3] €12} <1} & H A Q.
pr0v151onal API (Z+A API) ZA API= 2 & o289 A 53
o} QeS| o] 2] 2 @rﬂ N GE A= FA T, FA A ol gkl EAIH = 7 I AEAEol 2
AT 17 BB A o] §45] A S WA o] Lol &
Qoj A £ g AT — APIZ £3817] Aol £

rl
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o] A= = ol BHE 7 LW A B FRE AA L F IE 3R] gy AAE = A==
Ut o A e Ul 82 PEP 4112 29 Hyth

provisional package (7 3| 7] x]) 74 API S HAM 2.

Python 3000 (5} o] %1 3000) o] 3.x w2z g}ole] ¥ (H A 39 w27} A uj2f o] o]ok7|d Al Fef g5 o] F
o]5o|th) o] & “Py3k” 2 £ 27| % gt}

Pythonic (S}o] ¥ thy) the AdolEolA] kA A dES AHES
71 A AR E = ol A e kel mE OPO]qoib‘r
ol Hd for T= AMEIA OlHHES BE Q4R FX

of B gloern=, gto|Hlef Q53tA k2 AMEE

m
N
m{m
=y
%
r
;

41, she] 2 ¢l o] A
41mﬂﬂz2ML
2 = Be dojo o e
g Alo] %7} 2B 2 AFEa 71 T o

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

o 25 sfol itk Y2 ol syt

for piece in food:
print (piece)

o A BLEo Qo Sefs, G, v A Eef o] 2 P2
A A FU A4 B5oh 22 Ao, 3734

é
_|_4_,

Aze A o5 4@%q55

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

>>> C.__ _qualname

lCl

>>> C.D._ gualname_
'C.D'

>>> C.D.meth. qualname
'C.D.meth'

B2E2 7t 7= AHSE o, &A% A3t E ol & (fully qualified name) > BE H B | 7| A 5& X3
A RER VM= HoR T':ﬂ% o] 5L ouFg Ut} o & £9¢],email .mime. text:

Q

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

reference count (R 314) AA o N3l F=x2] /M4, AR AR 3L 710082 Bol AW, W2 7 v
Ut 2 3¢ 332 dutz o g glo]ld F =9 ‘“iﬂx]t %}X]UP CP_\tlmn:rLﬁf] RN R =
sys BEE 54 AA 9 £ Sl+E 585 getrefcount () = F A

regular package (FF #|71A)) __init__ .py IS X33 ‘:]"’“Eiﬂ-ﬂ'ﬂe AF A 9 7]A.
ol5 w7 A & HA L.

_slots__ Z YR AAQd, A AEHAAEFYFEES HSHFHS g AASIL AAEA G E
A A “?:}33’3‘1 HR2 e & A= 235 FUth A7) 7]+ A g o] Hla Y2 SHlE A AFE-317] 7}
Z 712 L HolghA], vRE o vAs 28 28 T A] Bl £ AAEAT Q= EWEHI AL
S sl= Zlo] 5 UL

sequence (A]FX) __getitem () 55 UﬂHEE Eé‘ A AdAE AL 2 @ 4 A5 A Y3},
Al A dolE 58 FE__len. () WIANEEAZYst=olHHE. 22 WA A AXES YEHEH,
list, str, tuple, bytes 7} 01—1/]1’/} dict "":fﬂ—_getitem_() I len () 2 AY3A
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z3]0] A4 )4l Qole) 2 7|2 ALg a7 bl Eo] AR~} ol jE o2 AFRTE A 2
S oF g

collections.abc.Sequence &4 Wlo]~ F& A= getitem () I len () S dojA &
A Z2H3 olE]H o] A8 Ao s, count (), index (), contains (), reversed ()&
F7H Ut o] 49 e o]~ E T3 F S register () EAMEHA HA AR 55T 5 9

%Yt

set comprehension (3 AZ2]AH) oEHE) = 84 HAAY LR E Aty 23 2 A2 v
3el= A S . results = {c for c in 'abracadabra' if c not in 'abc'}EEXA}
g A3 {'r', 'd'}E AT} comprehensions S 2 A Al L

single dispatch (Y2 t] A3 x]) & o] st QAAke] Fof| 7|2 A A = Alv = &5 t2as) X9
el
slice (E&lo]2) HE Al 9 4R E xFst= AAl. SelolAs= B AT HE H7HS ARSI A Y
t} variable name[l 3:51 A ¥, [1 koA oAH Y £AE S22 REPYTH 23S (B
Z

=

2~2AYE) BV|H2 W FEH O Z slic zq = A& 3T
special method (54> WA =) Tho] o] o ofH A, G4l 22, AT ] EAHCE TEHE HAE.
ol MANELE F Y LEE A ﬂs}i 2y oS 23 YF Ytk 55 vl A =+ specialnames

A BEolA guth

statement (£73) 24L& A9 E (=9 “BE (block)”) & FATHE REYUTE B2L 584 o AL} 7]
ZEE ARSI Y A 2 E FY U YT 71 if, whlle, 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.

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 () 2 E 217 YJ) 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 fle (5 5} str AAE 92 £ 5 Ui 59 A 5, 22 FLL AARE vol= Ao
o|EA~ET S on/\ﬂ/\-g].jj_ﬂ/\eo:zu] A5 8 o E]AE FJdo 2= HAE BT ('
e 'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE & F ASH T

ol R 24 B 9T £ 4 9l 5 AA o del AE hol 2] 5Hal ® BZ kA K.

triple-quoted string (4% w4 ¥ ¥ £219) W% () U ALWEE () A AR SR BAL, 1d 1
2 E Uz S A Ao Qe 7SS AlgaiA s AT, el 71A) ol fol A 227} 5T
SES EEE o SRS SRS G4 YEE o, Ad BAE 27

=
U
Hi= o S0 2 e, FLEFI S £ 0 53

type (&) slol# AR ] P 17 0] o] F7F2 AAAAE ZAH T A= Fol stk A
type ( F JdsUth

o
o
9
2
|

K
X
rr
o
Lo,
oft
1o
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def remove_gray_shades (

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

pass

o= 2ol o ¢7] 44 we & dsdth

Color = tuple[int, int, int]

list[Color]) —> list[Color]:

def remove_gray_shades (colors:
pass

type hint (3 31E) W, Fej~ o]ERRE 2 & U
o] A.
P AEE A8 ALoln sto]Wofl A A S A= FF Ut stA W, A2 9§ F4] =+ 783} IDE
JI= g AEY S FHUH
A M2 AYdetn, 29 We, 22 JJEIRE D T4 F JEE typing
get_type_hints () & AH&sto] AA 2T 5 QG YT
o] 71%5& A3 typingF PEP 4845 F 234 8

universal newlines (FUM A £ 937) 2 22 AEE BF £9 o2 AA8tE, H2E 2ER S &4
St ElE: U2l BEX A '\n', Q2= &8 "\r\n', AL N EA] FAEH '\r'. F7}F

2l ol 2l PEP 278 £} PEP 3116 & 2 A 2.

AFg-of] #3f A= bytes.splitlines ()
RE9 ojxH o] 4.

ERERERSE PSSR

variable annotation (FH 4= o] - E| o] H) W4 =
He T Fda oEFRE o] g 9]

“ -

Ir
oy
£

[>

2

fut

Rl
()

class C:
field: 'annotation'

o, ol & int & 7 AL E 7T

W olglolde dutg o 3 ez AHgHUh S E
Huok
count: int = 0

W o] gl o] A 2 H-2 Al A annassign o] A A gy o}
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 87) o] 4 A& A9} & %2 1o, 22 A2 Hol A AW £ O} o] A
S8 ZE2IHEY T8 F= FA oA, o] H W 7| A5 A AU 28 o] =8k
A8 el s, gE RO AeiE A 47,
venv E H A 8.
EREP

ZESfojRto g Hod AFE. ol 7HF A vl EZE

Aol o]l 5L AHg- sk ol =& ol

Zen of Python (s}o] 4 ) 3ol 4 tx4ol Aelsh AE ol B5 ),
Utk o] 22 o34y 2z o)A “import this” & YA HAUTH

A -
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O] dHAMo]| 25}04

117

o] AW A & reStructuredText Ao A TEE 02 Ao g2 atolH AHAE Q] &
Sphinx & A& g5 U th

A7 A9} o 5§13 EA Q) AL Thol A AA 2 npRAX = WA 02 AQE AR = YT 7o} s
Ath, 2o} whg ol o 8 A K= reporting-bugs 3 ©] & A Al 2. A8 AFAEARE AR B g

[RR=
o2 E5oA B2 ZAE =gyt
o Fred L. Drake, Jr., 92} 3}o]# AWA =3 F o] g 2}o] 2 g2 ZHl 2 9] 27}

8] Al A4 A7

« 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.

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |12 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 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt
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shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.16

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.16 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 3.10.16 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 3.10.16 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 3.10.16 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
3.10.16.

4. PSF is making Python 3.10.16 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 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, 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.

8. By copying, installing or otherwise using Python 3.10.16, 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.

(THS sleTATol 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

(= el ATT A
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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.

C.2. mo|’Moll HMASEAHLE ALESE2| 218t 0|2 2F2t 33
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.16 DOCUMEN-
TATION

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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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TS sl AToT A
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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 A%

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. IN 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.

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 35
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asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

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.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

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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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 &4

R ES ST 2L 39 AE TRk

%

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

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

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 RES 0h 3 28 9| AL ZFFUTH

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

(THS seTATol 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 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

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¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<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>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
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. ¢, 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.

* 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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

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

C.3.12 OpenSSL

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

LICENSE ISSUES

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

OpenSSL License

/* -

(THE seTATol 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-core@openssl.org.

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

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN 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).

LR S I T S R N I S N S N S e S N S S N S N S N S T S S S S S S N S S NN S S .

Original SSLeay License

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

(THE seTATol A1)
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All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 T 5 ——with-system-expat & FAFA o= 3, EHH expat 22 AHES AFR-3} o]

dEgych

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 FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

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.

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 43
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C.3.15 zlib

21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

Agstel et

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 o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

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

(THE seTATol 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 REL2 YE=E ——with-system-libmpdec & FASIA] ¢+ 3F, E 34 libmpdec A2~ AFE-S

Ahgste] =P ok

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 EH|AE ARIE

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
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,

(THE seTATol 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. https://sourceforge.net/projects/sox/files/sox/
12.17.7/s0x-12.17.7 .tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect and
consequential damages, even if Sun has been advised of the possibility of such damages.

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

sho] 3} o] WA E:
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
2to3,13
>>> 13
_ future_ ,18
_ _slots_ ,24

A

abstract base class (FA4 o] E8 ), 13
annotation (o] E] o] A), 13

argument (¢12}), 13

asynchronous context manager (H]%7] 7=

2E #eEA}, 14
asynchronous generator (H]% 7] Al g o] H),
14
asynchronous generator iterator (H]& 7]
Al El ol B o]l gl o H), 14
asynchronous iterable (H]57] o]E & &), 14
asynchronous iterator (B]% 7] o]Ed|o]¥), 14
attribute (JJEZHE), 14
awaitable (]9 °]EE), 14

B

BDFL, 14
binary file (H}o]y 2] 3}Y), 14
borrowed reference, 15
bytecode (H}o]E T &), 15
bytes—1like object (H}o]E

C

callable, 15
callback (), 15

C-contiguous, 16
class (B 2), 15

AF A, 15

class variable (E# 2 ¥4, 15
coercion (Zo]A), 15

complex number (B4 ), 15

context manager (74 I~E Fel A, 15

context variable (FH2E WHF), 15

contiguous (9%), 16
coroutine (Z5H), 16
coroutine function (&
CPython, 16

D

decorator (HZd°]€), 16

descriptor (YAZAHE), 16

dictionary (944 g), 16

dictionary comprehension (YA
A), 16

dictionary view (944 g H), 16

docstring (EA~EH), 16

duck-typing (& E}o] ), 17

E

EAFP, 17
expression (&4, 17
extension module (& &

F

f-string (FEA4), 17

file object (3¢ AA), 17

file-like object (F¥F AA), 17

filesystem encoding and error handler,
17

finder (3}¢149), 17

floor division (A4 U==4), 17

Fortran contiguous, 16

function (&%), 17

function annotation (¥

G

garbage collection (Z}H]A] 7)), 18
generator, 18

generator (A4 # o] ), 18

generator expression, 18

generator expression (AU d o8 &&4]), 18

F9 &), 16

Az

g),17

t o] ;o H 0] ), 18
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generator iterator (AU d e]E o] H# o] H),
18

generic function (AU|E &

generic type (AUH &), 18

GIL, 18

global interpreter lock (A9 Qg X
),18

<), 18

2] H

Fi
hash-based pyc (G| A] 7] ¥k pyc), 19
hashable (3] A] 7}%), 19

IDLE, 19

immutable (W), 19

import path (YXXE A=), 19
importer (Y32¥), 19
importing (Y *H), 19
interactive (J3-4), 19
interpreted (QIEZ B E E), 19
interpreter shutdown (QAE =
iterable (°]EH & &), 19
iterator (o] El @ o] ), 20

K

key function (7] &), 20
keyword argument (7] X <12}, 20

L

lambda (F1}), 20

LBYL, 20

list (B]2E), 20

list comprehension (B|l2E AZE3A), 21
loader (249), 21

locale encoding, 20

M
magic

method, 21
magic method (F] & WA &), 21
mapping (W] 3), 21
meta path finder (WE A Z 3}91H), 21
metaclass (W EF F&2), 21
method

magic, 21

special, 25
method (WA &), 21
method resolution order (WAE Z

21

module (&), 21
module spec (&
MRO, 21
mutable (7}H), 21

e £8),19

g =,

g ~9),21

N

named tuple (VY= 5=),21

namespace (0|5 &7}, 22

namespace package (°]& &7t 9]7]A]), 22
nested scope (FFH A~27x),22
new-style class (F2EY SF82), 22

O

object (AA]), 22

P

package (3] 7] A)), 22
parameter (W] 7 4), 22
path based finder (AZ 7|9 5}l ), 23
path entry (BZ AE=),23
path entry finder (F=E JdEg 35}24), 23
path entry hook (FE JdEZ F),23
path-like object (FBEF ZAA)), 23
PEP, 23
portion (Z£A),23
positional argument (§] %] ¢1#}), 23
provisional API (F+A APD), 23
provisional package (ZA 317]A), 24
PyPI

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

Q

qualified name (B13H4E °]&), 24

R

reference count (ZZ 3 4),24
regular package (B4 3 7] A)), 24

(PyPI)),7

S

sequence (A|E ), 24
set comprehension (33 ﬁiﬂ M), 25
single dispatch (A& Y2y
slice (&£8}o]22), 25
special

method, 25
special method (&5
statement (%), 25
strong reference, 25

T

text encoding (H2E Q17

text file (HI2E 1}4Y),25

triple—-quoted string (A=
25

type (8), 25

i

A=), 25

9), 25

2% 9 729),
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type alias (3 o dgloj), 25

type hint (8 3l E), 26

U

universal newlines (Fuu¥]A

Vv

variable annotation (H3 o] ¥ o] A), 26
virtual environment (7} #73),26
virtual machine (7} 7] A), 26

Y

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

Zen of

OF A x<“ 3‘-

o o

1,23
238,17
278,26
302,17,21
343,15
362, 14,23
411,24
420,17,22,23
427,73
443,18
451,17
483,18
484,13, 18,26
492,14, 16
498,17
519,23
525, 14
526, 13,26
585, 18
3116, 26
3155,24

Python (3o A Al), 26

=47

=

), 26

51



	핵심 용어
	공개 소스 라이센스 와 협업
	도구 설치하기
	파이썬 패키징 사용자 지침서 읽기
	어떻게 …?
	… 내 프로젝트의 이름을 고릅니까?
	… 바이너리 확장을 만들고 배포합니까?

	용어집
	이 설명서에 관하여
	파이썬 설명서의 공헌자들

	역사와 라이센스
	소프트웨어의 역사
	파이썬에 액세스하거나 사용하기 위한 이용 약관
	포함된 소프트웨어에 대한 라이센스 및 승인

	저작권
	색인

