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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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CHAPTER 2

29714 B7E BF 9 Sl AESES AAH A&,

The following command will install the latest version of a module and its dependencies from the Python Package
Index:

python -m pip install SomePackage

ZF31: For POSIX users (including macOS and Linux users), the examples in this guide assume the use of a virfual
environment.

A MG A9, o] A A el Al shol A AN T wf A28 PATH #7 W48 24 5he 4]
AeE ek 744 g o,

Aee Aol Ha WAL 9y ZlM A4 AT £ dgUrh >, < 9 22 HlE Akt Aol A
HAE = e S 2AE AR =, 3 71A 01%T+Hi%i% SRR Fojof gt

python -m pip install SomePackage==1.0.4 # specific version

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

Autg o, A9 wEo oju] Aol gow, thA AXshe} 1 A% ol R EF} s Th A E
2EE aAcl=a e Y HAH R & Pa o Fuink:

python -m pip install --upgrade SomePackage
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https://packaging.python.org
https://packaging.python.org/installing/
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https://packaging.python.org/installing/#requirements-for-installing-packages
https://packaging.python.org/science/
https://packaging.python.org/science/
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3.4 - {d 2 A H o) WA sholH oz 2Tz

On Linux, macOS, and other POSIX systems, use the versioned Python commands in combination with the —m switch
to run the appropriate copy of pip:

python2 -m pip install SomePackage # default Python 2
python2.7 -m pip install SomePackage # specifically Python 2.7
python3 -m pip install SomePackage # default Python 3
python3.4 -m pip install SomePackage # specifically Python 3.4

A3 wdo] 214 pip ¥

=
A% 9o A py shol W A7) E 2929}

2T A AG A 2.1
py -2 -m pip install SomePackage # default Python 2
py -2.7 —m pip install SomePackage # specifically Python 2.7
py -3 -m pip install SomePackage # default Python 3
py —-3.4 -m pip install SomePackage # specifically Python 3.4
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pip 7l 71 BA o w AR A GRS S5 d5UTh BAA A5 AN ST 2o

’python -m ensurepip —--default-pip

There are also additional resources for installing pip.
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With the introduction of support for the binary wheel format, and the ability to publish wheels for at least Windows
and macOS through the Python Package Index, this problem is expected to diminish over time, as users are more
regularly able to install pre-built extensions rather than needing to build them themselves.

wheel 3= o} AL S “hi}ﬂ Abg Az Edo] X E fgtojd | 22 2HA DT
P2 glo] g2 rlelye] 34 dE £20l 2 £ dFYrh

o ®7]:

ghol % 3| 7] A AR} A A A npo| ] 8] B3



https://packaging.python.org/en/latest/tutorials/installing-packages/#ensure-pip-setuptools-and-wheel-are-up-to-date
https://packaging.python.org/science/
https://packaging.python.org/extensions/
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APPENDIX A
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>>> 5} Adof 7|2 vhol 2 E QB ZEHo Aty oz AP E 5 gl I oM A
Eae]
T A5yt
o3 22 s v S st
s 527" IE B5] IEEJHT W, L ol FE TEAZE, UEE, FED) O
FEE 99 3 7| vpo| W ZELE.

e Ellipsis W& A<,
3
O~

2103 5404 25 =8 3fo] 43
EgE gAsA AT 5 2

2to3 & ET gol B oA 1ib2to3 E AFH UL SHH R AYPT = 2THEE
Tools/scripts/2to3 & A& F Ut} 2to3-reference & H A K.

abstract base class (34 W|o]| A Ze|A) FA W o]~ FdA2Ehasattr () 22}
A v EeA A (g 5 UH’“ HAE) A5, A o] A5 Ho 3= g
9 Ebo]E S Heghth ABC“ 7 AMBE ZHAE EYste, SHAE ASEA FoHA
X isinstance () @ issubclass () o] 93] ZAE & Jd+= Fd2&
£ HAS. E}OM‘iOﬂt ‘3%’3 H]%PABC—O] mete = o 477’0 AE°] A
)

rr
éé fu
r{n:
o
=
fol
riot
ox
o
ot
v
v

2T (importlib.abc 2E|A]). abc RES AR5 A] Z} H ABCE W& & 5 UYth
annotation (o] - El|o] ) FFol wlel 3 I E T ALESHE= Wy, FU2oEZHE &
L RkS g A2 9 glol 8yt
21 H9] o] mH| o] 2 A ¥ A Zhof] BAM AT 4~ oqxl‘j]' Z‘ﬂﬁ Ay, A S L 49 ol
HolAd2 27 &, Fd2, 42 __annotations__ EF o]EZ|HE xix Huth

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 (A7) $4-§ 5EY 0] 9 (B2 A ) 2 AL £ g T FF A7 AUk

o 719 = AR} (keyword argument): T = wf] A FE X7} of] B2 AR} (o] & E0], name=) E&
*x 5 QFof| £l _JqL-]E]EXJD’-Q‘— o1z} A& 59, 23 T2 complex () EEA 33}
55 27 7195 A Yk

rr
%
+
2
)
24
>

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 9 ] QR} (positional argument): 7]
HeAY olE e E o gl * &
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>
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0,
N

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

ARH= G4 whE 9 o § 22 A Aol thAF Utk of thgfel B85 F 4S50 tha A calls
g AL BHA0E, o BB AR AHEE 5 dFUTh T geol A< ol

EEEISE
Lol A9 w7} ¥4 5 FAQ AE AR} v 7 =9 2fo] £} PEP 3625 H A &

asynchronous context manager (]2 7] YA E #Ae]x}) _ aenter_ () &__aexit_ () HAEEH
9o 2N async with oA Hol& &3 & Alojsl A PEP 4922 == ¢l 2 ’“141:]—,

asynchronous generator (W5 7] AU el o]e]) 1] 7] A Lie o)) ol e o] 6] & ¥ T §4. async
def 2 9| ¥ & TR P4 A ol L, async for FE LT 4 Uk AR FEE B
St yield BUAE ERUTHE ol thEYTh
HE WS/ AV E §5F el AR, o ¥ RH oA %] AU dolE o Hd ol &
ARGt o =5t o u7h HEsA ke B9, BT oI A BETS GAUTh

_/;\_

v 5 7] Al dolE St await @A asyne for 3} asyne with B2 2888 5 9%

ek

asynchronous generator iterator (W] 7] A& o] €] o]g]d|o]¥]) v]= 7] A& o] g T7 wte = A A,
H)5 7] ol #lo] 8 QA __anext__ () & E&3tW oSllolHE AAE FHF, o] AL T
yield A4 747 W57 AV o8 &9 ]S Aq g,
Zyields QAALE A E ST, 29 (A A4EH 7] 5 ry-FES EFoE)
A AEE 719 UTh b5 7] Al deld o8 o] 8 7} _anext__ () 7t EHF = E Y
olglolHEE AMFH, Wt o7 Bt PEP 4929} PEP 5255 K A Q.

asynchronous iterable (B]£ 7] o]€]2] &) async for ZoA AF2E = U+ AA. __aiter_ () WA

Exe sl olEdolH & S8 F ok g th PEP 492 & == 55Ut

asynchronous iterator (8] 5 7] oJe]#|o]E]) __aiter_ () & _ _anext_ () WA EE Fds= AA.

__anext_ E=ogolHE AAE S FHoF gt} async forE StopAsyncIteration o9
v iy EﬂVﬂ'x] H]-5 7] ]Eifﬂ °olH ¢ __anext_ () MINE7} EElF = ol HES FUTh

PEP 4922 % 5 95U th

attribute (6] E 2] H-E) A value associated with an object which is usually referenced by name using dotted ex-
pressions. 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] 9 o]E] &) await EAA | AHEE = = AA. I FE o]y _await_ () HIAE=E 71X
AA7FE 4 A5 UTh PEP 4925 B A 2.

BDFL Z#}8] 28 &4l =] %} (Benevolent Dictator For Life), < Guido van Rossum, 3} 0] % 2] A A},

binary file (v}o]v 2] 3}) vlo] ELF A 52 11 & 5 A= 9t A A vtolv g 5t 9 o 2 &= vlo]
HEl B ('rb', 'wb' X 'rb+') 2 €8 3}Y, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO @} gzip. G21pFlle.4 A‘?ji%%—’,\— Q< t}

str AAE Q3 2 5 Qi 9 AR A HAE 5 ® FEA L

‘/’i

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 srong reference to the object and so destroy it.

12 Appendix A. &3


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
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https://www.python.org/dev/peps/pep-0492
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https://gvanrossum.github.io/
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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 € F ZAA)]) bufferobjects & AP35t C-A%5 M E AAFTE T4
FE memoryview AAEL EE9|1 bytes, bytearray, array.array =
ol EG R/ AR 52 vtol g HlolE & thF+ o8 7HA] dabsol A
dholue] Hm A, A4S FI A% 22 ATl A5U T
o AsbE2 vtolv e HolH 7t 7t A Y 87 st od Aol ABAe TF5 “al-
2] ol E A% A ehT EAYLITE /4 15 AA 9] o] 21 bytearray 9 bytearray
w7} I Th OhE AAES ol e tlolEl 7t 2 A (7] A8 o= AR
8 F3Urch; oA AE9 9 Z2+= bytes® bytes AA| 2 memoryview 7}

LN
P
30
)3
A
¥
o2

i)

memoryvie
AA) ] AZHA=S 8
Asyth

bytecode (H}o]E F &) T}o] £ A FE=Hlo|E FE g A 3}YE =1, CPython 21 E] = 2] E] o] A] 5}o] A
Z2IH YR 2HPUTE vlo|E I =+ .pyc 3t A FHof, 22 LS F AR AW uf
o #@ep A A RS U TH(A2o A vlo]E =R AL 5T ¢ Y5 Unh. o] “F1H A" =
Zhutol E I = o k= 71 AE Aot M 77 ol A Ay E ki T th blolE I ==
A &2 ohE Ttol A ZHE 71 Al el A A A2 7t ek A =, ho] A w2 Thol| QFA A o] A = otk
Zlol & 35) oF .

Hlo|E 2= Welolse] 25 dis LE ABA G Ug U

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 implementsthe __call__ ()
method is also a callable.

callback (%)) QAE A= mgfe ojv A

i)
=2
>
>,
o
i}
>
|z
—{ru
uu
u
5

class variable (28] 2 ¥4 Z %)
Aot s = d

A
T.
coercion (Z. o] A) Z& 39

T AAE pubste Aite]l ojubs oL S H A~HAE TR PO 7
SAA g HEsh= A ol & 59, int (3.15) £ A E A 382 WAL ARk 344.5
oA, 2k AAF= THE & o] 31 (Bhih int, THE SFub= float), & Tl 8H7] Aol 22 P o2 Whs] of
FuUrh 284 oW TypeErrors G2 Uth ZojAd glols, T8dH = A= 220
7t 2e Por Aatsts ook FUth ol S E0f, 1 3+4.5 3k thAl float (3) +4.5
complex number (¥-457) 9} 53 A A2 0] S, RE A Ap R s or Y
HUth defe Aol sl I (19 AFHE w3 AdH, $F s i, TN =
JZ %71FUth Sto]lf & T2 7IH S 25 HEASE 7|2 ALFUL d5RE 5 JuAE
oA 271 Uth & 01, 3+13. math BE] H4 4 W o] 83, cmathE AHE T
E450 829 £F L $A 759Ut o5ttt w72 ZEthE, A9 FA 3] FA|
A FH5uTh
context manager (Y2 E A2 A} __enter_ () 2F__exit_ () MIANEZE AT S22 H with &2l

A Holx 84S Ao]st= M. PEP 34322 % 9l 95t

) A 2Eo w2t & 3t 7HE 5 e Wi o
7 AYe-24 AF48) v

g2E7F e 5 den A
A

Ut} contextvars

context variable (A&l A E ¥
Hol sl oh 2 B
F3ll, etuhe] A3 A =0
H5 7] Bl a3 A A& S 3= =

contiguous (%) W= 23] C-A <5 (C-contiguous) ©) A} ZE & A% (Fortran contiguous) d ™ <5 0]
g AAZ UL Y WA= CASoHA TES ALY A oA, F5
A &2l JIF B, 00| A Al &ets L 52k Qa2 AT 2 v & 2] o] vl x| =] of oF gt} thAtd
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o olE st g

o

W3

e

coroutine (Z+9) I FH 2 HE F/H o drbshd P d Uk A ERE2 3 A Hofl A At &
XV“ﬂ/ﬂ gt & 0%’4 e ARl A A ek, 225, AN AU Th o A

=2 async de f—E—RE——[’-L‘Q 9l Ut PEP 4925 | 1

nc def—r—Oiﬂ-/]g
t}. o] AE-S PEP 492

=

[e]

coroutine function (Z 58l g4) T FE AA S EF =S5 IFH T4 =45

4= 31, await &} async for®async with 7]—.45

ol €] = 1% 913 U o
CPython 3}o| % _LE‘ZEHUO Ao o] #4273 b, python.orgo| A ¥ - Yt} o] 332 Jython o]}

Ha g7t ‘% EH &-©] “CPython” o] AF-8-F Y th
decorator (t] 3.2 0151) =i HEe ], B8 @urapper = A S 3 WSS
AgH Ul g2 o]H ] &3t o= classmethod () ¥ staticmethod () YUY}
H

ol e B vA A BHY LYYk B2 F T4 A= v o= FEFIh

m{m
Fl
ol
ok
4
;94
xfy
AW

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

@staticmethod
def f (arg):

2ol E SR 3HA T @ Ak 29Ut dl Z o] ¥ o tf & t] ApA S &2 T

29 g Ady 125“49‘4‘:}

descriptor (] 23 HE]) WA= __get_ () o]y} _set_ () o]y __delete_ () &
FH2AEYFENYA2THEH L, JEFE 23| = 58 A2 #8S 4oyt 2,

ab® AAY, 2AY, Al etE A8 S ), a9 Fei GAU oA b BT o5 B AAE
A5Uth AR b7 eI RE Y, A gsle daa g A= T2 U HaaHE S
o33k AL Tholwol] that 22 olae] A ol 4>W&94i4%aﬂéﬂHC¢ﬂW

HAS, 73 SR T2 T B2 75 72 E o )F A Q7w EdYh
23 HE o W A=Eof of 3k AFA| 3F Y& descriptors L T] 2 3 E] AR R A of] U3y T}

ln“

dictionary (944 2]) 9499 7]1& kol 52171 A& w & (associative array). 7]+ __hash__ () <}
_eq_ () QAEE ZERE AANTE S Q5ULE oA A S EE YT

dictionary comprehension (5 42| A= A) olEHE = 84 AAY dHEE A3t d34E
go g E vtEst= 7H43 Y. results = {n: n ** 2 for n in range (10)}<

= 8
Fn *x 20| Wl H 7] ng 233= 9 EE AT th comprehensions-& F2 3 Al S
dictionary v1ew (G AHe H) dict
Zﬂ =< _I}\:]L_}E] ‘I'I"‘j/]'J—- “'T]‘%‘

el 7hiAdE o, {71 o] W3
list (dictview) & AFE3

eys(),dict.values(),dict.items () WA E7} EEFT+= 2

o] AEZ ‘”‘4‘43] FESo et FA QA FE Ak, —,/*‘1
Mg Sithe QU 9A e BE 9% o At R B
Utk dct -views S H A8

AR A ERA 0T e 249 28, 2927 29
A= of Fo o Feh 2, B, RES _doc__o]EHER
soone, Ao AUAE AT FEAA Fadvh

23
%7}%1% A A= Eﬂl AA S B= 1 R AEZEH%‘
H e
Be

EﬂL
Lﬂtlﬂ mkﬂmlm—gw

docstring (S 2E ) Fe, g4 2
o= FAIE AR A o] o
Lﬂﬁqr/} QEZAFHAMNES &3

duck-typing (4] €0]g) Zn}l2 IEH o=
28d; A, &3] HA = o] E g
suchE, 1AL etk S4E ¥ A ﬂJ
A A g sgFozN FALS N 5 %%HE}. =] E}Ol* 2 type () ©]t}isinstance ()
= A& HARE S T (SHAI R 9 EFolsg o] 4wl o] &~ QEH/\EE%}%_/,: 9) S0l -] 3| oF
shuth) tjAlof], hasattr () AANW EAFP 22 18-S & Uth

::1
>~
_,_,

EAFP 3 =R ttE= 84 & 1317] 71 4 t} (Easier to ask for forgiveness than permission). ©] £3] 2 4~ &
sl 2 AT S, SULE A1 ol EelWES £AF /Ao, 1 g0l BelE o9l & F
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Uth o] 23 st w2 2edL B2 trySexcept £ EAZ EFJ A FH Yt} o] HZ

o} e b2 Be o] oA A3 AHGE £ LBYL e ot o u]H U ok
expression (Xd42]) ojH o=z ;oﬁg 9L =
AE ASIFE Al BUT, B8 3
A

1Z
rlo
@)

&g ff— Y A H

extension module (&3 2 &) C U C++2 ZAH B EQlH|, 5}o] A 2] C APIE A3 A] Al o] L} AFR- A}
FE} AT A&y

f-string (f-EA}F) '£' U 'F' & g B FAE FYHEES &3] “f-wA g ol 2, 2 W
Bape 2B 2 o] 299U PEP 498 < A S

file object (3} ZAA]|) sH AFd ol i3l 3} L A FA API(read () Ywrite () Z2HMAES)E EHUW
= AA. Do ol mpel, 3 ARl = AA Ya3 A st olu e A AU FAl A
(°‘ﬂa o, 2 Y=Y, Ad-HEY W H, &, gto]=, T5) ol et AMAE FAT = A5t

3 AR = oY F A ] (file-like objects)\} 2~E & (streams) ©| 2} 1= & H 1]t}

A 2 A 27 5D AAS o] U Th D raw) Ho] V2] 5He, W S (buffered) 1ho] 1 2] 5+,
g2E 5 o] Bo] Aol 2t o BENA ZY BT A ARE BEL U PP L
open () T4 225 AT
=

file-like object (3} Z4A]) s+ 24| & v e L.

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from the op-
erating 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 () func-
tion: see filesystem_encodingand filesystem_errors members of PyConfig.

See also the locale encoding.
finder (s}eIt)) QEEH RES A% =0 & oD Amahe A4,

o)l 33. o]& 8, F 279 3 f 7}t 95Ut sys.meta_path & 7 AL sH= HEF A=
Q1 2} sys.path_hooks 3 @A AHEst= 4 =2 A E 2] 5kl .

o] &AM 3 22 PEP 302, PEP 420, PEP 451 of] U8t}

floor division(%* YxA) 7H 77k A2 Wl eke 5 U4l
& o], ¥4 11 // 49 g2 27t H A A5 A2 2.75
7}-2.758 W9 & -30] Foll FoJsloF Ittt PEP 2385 H A 8.

function (8) &AM A oW & EHFE °‘ﬁ«l EFE. AU 2 o)L oz 7 AGE = =
o], vty o] Ao AFgE 4= syt v 7] ¥ oF A = &} function A A= HA S

function annotation (g4~ o] - H| o] A) &4 o 7| H 5} vkS) 2H9] o] g o] A

mlm 0>4
m}ﬂ >

Al AAAb= /7 T
HE YTk (-11) // 4

@ oo de WAooz 3 A 2 A8 YTk o & Sol, o F4E T A9 int ARE
‘:“OPEO”*OE 71 = a1, F Al int ¥ ks & 2o R 7]¢H%M‘?‘r:
def sum_two_numbers(a: int, b: int) -> int:

return a + b

S o mH| o] A 22 function ol A A g Tk

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
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__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 (7101 7] 7)) €] A5 A b= o 218 3o 2 st 94 273}

uhg We Fz

F2 58S AL ZE F JE 8 /A F=A7E 53 /A A4S 3T 7ha) A
F77]€ gc ¢v‘§r§ AFEEA Ao & 4= QlH Ut

generator (AU & o] &) | & o] E Nﬂﬁﬂ olH & B I g Wt gAY Boled, 49 e
= U vyield 58845 2@3th= Ao] thgUth o] EL for-FZE AR 8 A U next ()
T";"“i st ol b A = S5 UTh
BE A ol g5 7e 71 A e
S o v 7t W &R 42 A=,

i
ra
Ao
JE:
_I_4

rr
N
_\Z

olFf o]E# ol £ 7t Ytk o=

generator iterator (] U] @] o] €] o]g]@|o]E]) A g o] ¥ sl-z,\_ 7} wl=

Zyields QA Ao A2)E FehaL, 19 A9 (A
A% el 7 el g ok Ay el ol ol Elel ol gl 7} A A=
A2 A 2Fahs g4 o) o u) g U o,

for A} A P is Ao Fo] B AN BA4) 4F BTk A3t B4

A% e S wEo WU Th

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

generic function (AU 8] §) 22 A4S A2 v Fsdd del 7T o8 Tz 748 . 22
A

uf o] | 7 o] AHEE A=t x] gl o] A8 F Uth
At 2]z €018 %3} functools.singledispatch () Bl 22| o2} PEP 4435 H A Q.

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.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL A olgjzZeglE = 2 HAL

global interpreter lock (A< QlE]Z2|E] &) I ol 2 7] 3}}e] A =7) upo] nlo]E = & A 33}
S5 ®HAs7] 9138 CPython A ¥ Z 2] ¥ 7} /\}30}L HAUE. (dict} 2583 ‘ﬂ%‘ﬁé%% x
6‘3} ) A o] FA|H o7 FA] HA| 20 o3l ¢+ L= F TS o] A CPython —TL?‘;% <=5
Ut Iz AAE F 1 A2 JAHZYHE v 2ad 387 A e+ 4l ve

=2 AN AAZ AT B4 B SRS S A Th

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

doing I/0.
(AR Y uA A - dlolHE F1e)“adg = Z}-n—i—'—(free threaded)” JEZEHE HEILA}
3= 1}7191 LE2dFHolA XYl T dd T2 MM F A A A WY
Urth o] 45 ol E FES= A2 FdS X E5HA v 01/‘1 TI‘Z] ]3‘0] =] to{é‘ Aog
o AR a1 01 ST

hash-based pyc (] A] 7|9t pyc) FE3S FB37] A8 TG & 5L HF 54 A Zbe] obd A&
AH8-5h= o]l E 7= 7fA] 5. pyc-invalidation2 &2 5HA| &

hashable (| A] 7}5) A 7} 44 1 gho] WA b= A g2 2831 (__hash__ () I =7 B 83
oh, & AA vl E 7 JO0WH (__eq () WIAEZFZ AT, siA| 7} strhar rych &
ohal B2 H = A 7s e A A E 9] S Al g2 Zotof st
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AN A5 AANE G A AT WHE AT 5 9 S, o] AR TEE]
W40 w B A ghe A 5] e L ek,

- shol Ao Bl g A ELS A FS L Th (122G gAY 22) 7hd AH o U S-S
28A Ut (2ol v frozenset 2-2) B Ao ES 159 2450 §1A] A1 o
AN ST A o S0 A2UA ANEL ARA O AN ASFUT (7]
A1 A9l S 2 ThZoha vl 2, A 1) 2 B BB P o

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

immutable (%tﬂ) IARE S 2= AR B AAE oA EAG, S . =
HAE = elsyth A s Ziﬂﬁ}ﬂﬂtﬂ AH AAE DJEOJOFZHE} W2 k= d Al ko] Qlof ok
Bh= °ﬂ N 583 9T U dE £, 9A Vg 7.

import path (X E ZH2) Z=Z 7|9l 5}l 71 o
JdEg]) o B2, AFE F Sk o] B _
7|2 9] A FE N 71X __path_ o]EZREZRH & % JFYth

importing (Y £ %) 2 %ﬂﬂﬂﬁiﬂvh$%iﬁﬂﬂﬂﬁiEﬂH*%ﬁk?ﬂE%ﬂ

importer (U2 ¥]) REL 27| % 5t 2 & V& Ft= AA; 5 =z

|

1nteract1ve(£ﬂ3z]— ) gfol W& U3} HzdegE 21 ¢
Ag Ee > 9w, 52 43 = glee

A (A i/l 7 ol A
H7NAE SATtE = ¢

interpreted (21E] = 2] €] &) ujo
& A3t Qo) 7} oh e}

A _4.010 z];g /\lau—g.
ZEE doj= B A

interpreter shutdown (°l E]zZ g
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rlr
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)
2 AYPE = main BEOIVAIHEVAYPS E

A=
NEHZ S Q= AA. olHy B gz (list, str,
JE, dict 2 BR ¥l AAL Y5, 92 AA S, _iter__() AL
Mde F88= __getitem () WINEE XA AT EE S 7“74]20] O‘AHE‘r

oJH#EL for Tz o AL E 5 »)\J— AE2E 237 3= D}‘E we (le() map()

ol AFEE 4 FUTE olHHE AR WF T4 1

= FUTh 9 1E131101F4L FEY AR A 74?]—5—
iter () & ZESHA, olEl# ol E] AAE A

‘GH/H Asoz | Fed, FZE =+ 54 0H

2] al
Ut olH el o8, AJd 2, Al e ol &= HA L.

iterator (¢]E] ¥ o] E]) ] o] 194 2ERE 585h= AA. olEH#Ho]H Y _next__ () HINEEWHEAHS
2 SEHH (B ‘41 %-rnext () AL 2EH Y= FEES i}ﬁ]tﬁilﬁaﬂ Yt ¢
o] o] tlo] 8 7} §l& wlj= th4l stopIteration o9& ot o] A1 H A, o]E & o] E] A
e ARE A, 0]—?—9] EE_ next_ () HAESEL Stoplteration 92 E ThA] 427 7]@
Utk olgd olE = olH# ol H AA A= EHF=__iter. () FINEE 7HE Zio] 2757
o Zoll, o] &l o] B &= o] Bl 2] E 0] 7| & 3L th& o] H B EE 2 Wolsolw 29 3ollA AHE-2
T A5Uth a3t o= og W O]Eﬁﬂ o] dZ A Este ZEYUh (1ist &) AH oY
7“14]1_ iter () 2 AL} AY for F o] AT wjutth A o] Bl o] HE REE YT o] "
Ag ole g ool thall A et L ot d, At o] #| o] Mol ALEH o] ] &AZH o]HH o HE
S8 FA, ¥ AH oA HolA v ‘/]D}

typeiter o] ©] ZkA| 8 W-§-©] Sl5 U th.

C’JHEHH FEo 4 9d

i

(

=
©
SRIUPS

A+

mmmﬂ¢

(g, Mo g
&
e o
o,
<9
>, H

¥
e et
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CPython -3 A} A]: CPython does not consistently apply the requirement that an iterator define
__iter_ ().

g o] A (collation) S+ A & (sorting) ©] L} ¥l & (ordering) o] AH-&-=

key functlon 7] &) 7 g =
1Yt} o] & £0], locale.strxfrm() < Z2A Y EF YA S WE+=
t}.

S gE B Ly ene
A 718 B o A4S
ol W B =77 QA5 0] oA A A oA Fol=AE Alofstr] 35l 7] F4E whot
EY9Uth o]d AEd+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UF5Yc}

[n LLFIF

7l drE vtE=gl= oy ol JAFULE o & E9], str.lower () HAEE Ao ZTE Qe
AEE A7 42 AHEE S stk i o=, 7] e lambda @QQE s =
%%tﬂ, ol&] Al durth: lambda r: (r[0], r[2]). 3k operator BE-2 Al ¢ 7] &4
AAAE AlFd Yt attrgetter (), itemgetter (), methodcaller (). 7] &4E HET

AH8-3F= ol t) 3k o]l & Sorting HOW TO S H A &
keyword argument (7] 9] & Q12}) <A} & B A Q.
lambda (&t} 22 uf gto] T AL e 34 02 TAH o] 2 gl 9t T Fr AL E
A= WL lambda [parameters]: expression YUYt}
LBYL % 7] A oj X 2} (Look before you leap). ©] T AEFAL T Z o)L} 23] 2 317] Aol YA H o2 A}LA
AAFEU T o] 2B S FAFP AW 3 ol 31, B if 2o 2A)2 57470l ALk
| = 270l A, LBYL 22 “H 7|79 “H 7] 2ol A 2705 WA 2 Al s
E90],FE if key in mapping: return mapplng[key] = AAF 3o, 3R 23]
ofl, th& 2 E7} keyE mapping| A Al AstH Asf g 5+ JJF Y h O]E* o] 9t % ©| 1 EAFP
SHS Ao EN S AE 5 st
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).

rlr

p=
fus

=
HEE
Fal

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 file-
names.

list (B|2E) WA sto] A A, T o]Fox B3, Ao st M 27F0) o] 7] wfZell, A2
2] 2 E (linked list) 2. Th= t}2 A o] o] v & 3} AU T}

list comprehensnon EFl2E Pz A) A2 A5 AR = dRE A3ty 1 2d9E gaER
S FE 7FZ3 . result = ['{:#04x}"'. format( ) for x in range(256) if x

5 2 — 0] 0014 255 Abo]o] 9= B4 E2] 1604 (0x.) 5L FFate BAL P2=g
BEUT if 4L AR 4 5 UTh A2, range (256) o Y& BE 247 APy

=2 ru[n
D> 3o mIo

loader (2¢]) EE& E2E 3= AA. load_module () o= 0] E9 HAEE Aot 2=
HE 3}o] ﬂ 7t =8 Ytk AAI S WL PFP 302 &, A d| o]~ F 82~ = importlib.abe.

Loader & HA| 8.
magic method (W] 2 Wl A &) 5 v A = o] u]F4 A Q] w23k

mapping (W] 3) 9499 7] 23S A Y3 Mapping ©] L} MutableMapping 4+ Hl o] A& A
of AAH HAEEE F3HS= Aol AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter & 5 4 Y5t

meta path finder (W]E} 2 2 SFQIE]) sys.meta_path o AAlo] Be%t shelc). el 42 shole
A= dl=e sl 9 Bes o 9/1E 5% e
HEl A2 st 7 A= A =S el A= importlib.abc.MetaPathFinder & 2 W
Fuch

¢

metaclass (e} S 2) Fefre] Sehos Fehs Bt Ben o F, Fehx gAY, Mol FHAE
o 528 W T e Fel o A QS Wob Fe2E B r Ade Ay, oy
A AFY T2 Aol EL /8 FHLS AFFTE shol AL SHIA B AL A~
WEl 22 s 4 drks AUt R Ag A AL o] 27 A e AW, et
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5”.:
[>
rlr
ol
18
_|_l‘
ld

Ho
o
o
:?l_',‘

),

]
o} %

v o

[» o
RN
>

A2FUch oJEHE AN~ & 7] (logging),
2t

1ol 2 2qle] gAY T

Ao
i
52

o
metaclasses o A © Z}AM|SF 8-S 3+

method (WA =) Z2 2 vl Qhof| A A o] =
f

N
o yo M
M Ay oy it oz

= 22 AAE A oEFRHEZMN TEHW,
I HAEE A A A2 (R self gtal E¥TH B A2HA A E wgUth 3 o 5449

27z 5 HAL

method resolution order (W A& 2 A $:4]) WA= 7éxé A= 235l SoF U A5 »
25 =AU 23 2R E sho]d A Z el H o AFSH 52 M S| §-2 The

Python 2.3 Method Resolution Order& 2. Yt}

module (25) Jol ] =9 2134 A1 E BYAE AA. LEL G2 Solt AANES P oIB
B2 25Utk RS JE Aol o5 shol Wl oz 2EP Yok

574 = HA L

module spec (R & A29) R E2 ZEFEH AR E dZE B ARES F11 = o] & F 7L
importlib.machinery.ModuleSpec & QIAH A,

MRO WA= 27 =4 & HAHLQ

time.localtime()-T’»]-os.stat() 7} wi3kel 2kS £35te], ol 3 YAF o] v d = EZd Y}
I & o= sys.float_infodyt}:

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

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

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

True

E&, tupleoA] 4&sta o] F B2 2= E Ao 5=

S ZH e Ao 1 S B Ao ol S A A8 A el o

collections.namedtuple () 2 W& = UdH5U T 3219 7|HL A H ZASA Y WA WA 01‘:
=]

FEoAAE Z2E T e 27 F7HuA =S F7eH7| = Th

namespace (¢]5 3% W57 AGEH = F4 ol I GV E FAF YT AAlo FHE o5
_'7}(‘11]/‘15 o Al) ErEotyet Ao, A, WA o] & Fbo] 5Tk ol & 3 01%%%%
WA REAS ALPUTh o & E9], &5 builtins.open & os. open() L 359 ol
F7roll 95 FEgYTh £, o5 F3 | RE5o] 45 FAF=AE LHA Tsolx

v_‘_‘

[e]
i=] -
7]—5/‘%4—-,-;-%] HEAo 228 Ut o & £9], random.seed () =& ltertools islice(
o 1

randon 3} itertools B &3] 7 g0l BAAAUTH

A7) @A An 572 Se) Ae) ol 27 7] %55k PEP 420 5 7] 4],

227
9 QA YE FE 9, 3 _init__.py o] Yonz 7

namespace package (©] S
o]2 Z 7+ I 7 A=
74 b B o
EE T HAS.

nested scope (FHE AT Z) SR HooA HEE FRe= 5. o
qH g2 g JEHmrEES 7&5%‘?
7}—%“33,311%] = 7] o s oF g
FUth v R, A A4E2 A Y o5 3ol A 3L YT nonlocal 2 HFZ A5 o

e A2 BT,

new-style class (5 A€} 2 EH’\) AL ne ZH2 AA o AFRH = U2 HAY oA 9
2. 27]9 FolH HANAE, 23 F2ed FH2v _slots_, 2T HE, ek E,



https://www.python.org/download/releases/2.3/mro/
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/dev/peps/pep-0420

Installing Python Modules, = x] 8] 3.10.13

getattribute O, ZH2 A=, ~HE HA=9} 22 go]H] AFL Yt 755
S ARE 5 AddFYTh

object (A 3]) ¥l ()= HEY Zh & 23 52 (IAL) o] Folg RE tlolE. we, RE frortd
Sl A gad M. aaag s,

package (3] 7] 2]) A Python module which can contain submodules or recursively, subpackages. Technically, a
package is a Python module with a __path___ attribute.

At w712 2ol 5 S 71 A = BAL.

parameter (W7 ) o5 (= WA E) BY oA F7E bS5 Y= A (e oWl A9 AAS) &
A Q8= o] & 22 AHE. oA S/ Wi 7 5

o A X-71 9 = (positional-or-keyword): $] 2] QA1 A} v} 7] =

Uth o] Zlo] 712 e w7 AUt ol & 501 o

]ru

A4tz ADE 5 gl AAE AR
el

AN A foo 2} bar:

def func(foo, bar=None):

o 1 A]-A & (positional-only): | A Z 7 A 52 5 A= AAE AZFUTH A2 A& i+
B o s S o) ) A S Lo Fo A8 B D AE Lol 15
ol A posonlyl =} posonly2:

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

* 719 =-A-§ (keyword-only): 7]%5 HAlTE o e AAE AU 719 =-28 wi 7R
WA 84 48] o) B 2 B o 4] ol Shks] 7S A s Ak 8 ) 2 E gl A
BT 5 G0t o2 Fol, th ol A kw_only] 2 k_ony2:

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

» ZHA-91 A (var-positional): (FHE THAWSE o] 9|3 A] o] u] WolE ol A 912 ARHE B )
AFD 5 g AX ARE Golo NDAE AAFU o A v i AAS o] Fo
8 ool Bol A 1 5 Ygvinh o1 E Sof T oA args:

def func(*args, **kwargs):

ZPRANE (arkenword (8 A EA 49 o121 LA = AAEA Klsh
e 999 A5 AN A4S A AU o] & THAMSE AR o] Fef
| 014 golg 4 A5t o 2 Sof 919) ollo] A kwargs.

ﬂm@¢%@ﬁ@zx%%°§ﬂ e olU g AElHol AL B4 AREL AR R 5 A%

Q1 =} 30]?,:} &, A xpe} uf /M =2] Zpolof] L2+ FAQ A F, inspect.Parameter S,
function 2, PEP 362% H A 8.

path entry (2 dlEz]) 22 7|0 7ot 7} QEE & RESES 27 8] Bnels ¥ 4= 4o

Shbel B, )

path entry finder (3 2 QI E E]J—]—Jt‘]) sys.path_hooks =
3ol QH, Foldl 4 dEe] 2 RES e Ee 4

AR JEZ Ay Eo] FHEE= A EEL importlib.abe.PathEntryFinder o U314t}

path entry hook (F 2 A E 2] F) sys.path_hook | 2E = EeEUT, 54 4= =2 oA &2
ES WS g drtd 42 dEg oot & 85tk

path based finder (3 2 7|4t 5}Qlt]) 7|3 v} 42 5ot S % s, YEE 4= o BE
%Yt

path-like object (B 2/ A A]) 3L Aladl A2 E el = AA. A27F AA = A2 E YEH = str
Ubytes A o] AL} os.PathLike T2 EF S 3= A YYTh os.Pathlike T2 EF
< A Y3t= AA = os. fspath () FTE ZEH A str Ybytes 3 A28 F22 yishd 5
ngr/} th4l os.fsdecode () 2} os.fsencode () + ZZ str Lt bytes 23E E A=
8= 2 9ok PEP519§C?JQ sy

filo
L
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PEP shol 7140 A% PEPE shol 4 AT FE AT ot EE 222~ e 2
o Shet A= e 7152 BB sk AA EA YU Th PEPE AQHE 750l th et 2 g
2AS AT ek

PEPE= F8 A2 7 5< Altsta 2A o e AFUE 949
AR3E AR ‘3%71%8& 71w A
gt ol A2 2 A S A o] A5y

PEP 1 &=z 34 8.

portion (£ ) PEP 420 o A] % 2] & 214 &, o] F 37k 3 7] A of] e]upA] 3h= shrte] v e ol £o] =
SIS0 A @ip Lol AZEE AT 75T

positional argument ($] 2] ?12}) QI#} £ H A Q.

provisional API (Z+d API) 7 APl= %= gto| B89 I A T84 B4

u] 3ol Mol Sojzk A7
U el A el g 7% 3ka

A, Cleislel a0 2 W o g5 S 9 el 3 AN
ST RO A TR o] FAH A b Mol Yol Qv ad WL B
Ao doj At ke AT — APIE E3et7] Mol 51 o5t 2RA Aol

A Afolvt dojd AP Yt
APIO A 25, T A T34 o]
H A= tsl AA 8=

G BF vhol nef el oW A B AR
Yok § A 82 PEP 411€ 28 F 1)

o
T
O

_n_

2O Y il ko i
ol gy A% o Mok fo

provisional package (24 2] 7] 2]) &4 API & BEA|

Python 3000 (5}0] 4 3000) T}o] % 3.x vl 2}ole] W H (¥ A 39] WjE 7} W u]#)e] o]of7| & A Ao uh
Eol3 o] Folth) °] A& “Py3k” & S0] 27| = Yt

Pythonic (3}o] X t}g) T2 Aol oA dubHQ NP ES AHE3IA ZEE F 3= Al Jo]s A
ojoll A 7} A3 AFEE = oY ‘é—‘é—a ZV7ke] 2=
A AFE 2= olH YL for B& AR A] o] E
Aojol= o)A F 7 A= °l Feonz, golx
AHE3H7 = g o)

ol

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

o 25 e spol ok 2 ol FF Y th:

for piece in food:
print (piece)

qualified name (37318l 0] %) BE| A A3zl A BE G B Feh2, G, WA= o] 27
278 HolRL 402 PiE o] F. PEP 3155 oA 3Btk A4 G5 Sehae) Ao
A3 o 2L AR o] &3} 25U th

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

>>> C.__qualname___

ICI

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

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

252 7t 7] AHSE ul, &3] BF3E ol 5 (fully qualified name)& 5 F 5 I 7| A ==
ZPAA 2R 7te Aor 2eld olF2 g ol & S°], email .mime. text:
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>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count (R 314) AA o that =R 4. AR IR 3471008 “9011] , W22 7} vk
”9143]' AR AT FHE INH O =T gtojHl I o EH A& FAT CP\thlm T3 ;A
’\?J‘/]D}. sys BE2 54 AA|9 I=x 34+E E8]F+ getrefcount ( Ao gt

ol L HINA & HAL

slots_ el %) ARSI, a2 A=ARELE G T
o8 AAFOEA v 2l S FasHs Z0E U 97 3

A E A Hole ), el WAS § 4 =R oA e el ¢ 182k gl

W3 F 92 FH e o] EHUTh

sequence (A]A2) _ getiten () S5 AEES 53| 45 AGAS AL wpE
S, Al @22 Zo]E E3FE=_ len ™

.III'H_\_,_L,

r°"

UE 2, 1ist, str, tuple,bytes 7} 5 YT dict =3l _ getitem_ (
2 AR, 25 o A5 A A2 9] 2 7B AHEH] wFol AALTF ol PO E H
FRTE 20 el3oF T o

collections.abc.Sequence FA Hlolx Fd A= _ getitem () & __len ()=
oA R ZHSE QA EHo~E AHYd=0, count (), index (), _ contains__ (),
__reversed__ () & F7HgUrth o] &4H AHH oA E T TS register () E AHE3
AHAdez 5524 dgUn

set comprehension (3 AL |3 A) ol Eof J= 842 AAV IEE A sty 238 H2 A
W3tsl= 7+ 43 . results = {c for c in 'abracadabra' if ¢ not in 'abc'}
=BG HEg {'r', 'd'}E AT comprehensionsS FFZE T Al L

single dispatch (9.2 T) A5 %]) 7@ o] stue] Qo] Wol 7|23 AAH = A @5 o252 Y
& 3.

Slice (&24o]2) B A T2 9 ARG FUSE AR, Sehol 2t A8 22YE T/ UL ASAN W
Ut} variable_name[1:3:5] A3, [] FollA A 7S =ALE & L—E—ﬁﬂ?}‘%q HZs
(HE 229 E) B0 RRHOZ o1ice AAE ASFUTH

special method (54> A &) slo] A o] Fof o] AL, cﬂg} 2o AgPstu] BAFH O T TEE = oA
E. oA HAEEF e REZ A FE ZvE o] 52 23 I 55U T 54 WA == specialnames

o EAZ Bl A ULk

statement (Z7) =& 29 E (R =2 “E5 (block)”) & 735t F2JUTh &2 234 o] AL
7IHN=S /\}ﬁﬁh ol 7HA +28 F9 sttd Yt 714 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.

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 refer-
ence, to avoid leaking one reference.

See also borrowed reference.

text encoding (&) A E 2137 9Y) A string in Python is a sequence of Unicode code points (in range U+0000—
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

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

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

text file (5] 2 & 5}9)) str AR & 23 £ 5 Qe 7Y A4, 5%, GAE 5L A4 2 & volE A
HolHAE Y AH AT FAE Q15T & A% AU HAE e dzE HAE BE
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('r'E='w)E 99 9Y, sys.stdin, sys.stdout,1i0.5tringI0 & AAHAE E 4 U5

dlel =GR A7) & 932 4 9 5 AR thal A vel v e) 59 = Fa A L.
triple-quoted string ({3 -3 % 8 FA4e) -2E () o} 202 E () A AR FeA FAL. 1
WgE bz FelAel 2Ae] g 75 AT AL FA W, o AR o fol A Lm I} 9

2 o) o) ol 31

type (3) sholx AA] P&
AA P& __class__ o]EF

3 ol o Y IES Dot d FEE UL I E EH
def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

EoEd 2ol g a7 G e & dsuth

Color = tuple[int, int, int]

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

o

T EY BOE QA S, HAE ~AERS
& "\r\n', AL W ZNEA] Fe '\,

Z 714 Q1 Aol BfA = bytes.splitlines () ¥ 5ol 2} PEP 278 &} PEP 3116 = H A S
variable annotation (H4> o] = H|o]A) W4 = Z A olEFHE o] - H o] Al

W EE 22 o B RE ol H o] 4 e T g ge A AT

class C:
field: 'annotation'

Tint g 7R o=

fu
ok
(o
[
fu
>
ofo
it
T
v
2
il
e
=
2
&
o

W4 ol i o] A Ak o

dEEBE

count: int = 0

W4 o] B o] -2 A4 annassign o A A ™ &t}
See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see annotations-howto
for best practices on working with annotations.

virtual environment (7} 7)) sto] % A8 A9} 38 Z 2 I 0], T2 A|AH oA A s = ThE Tto]
WG 22 OYEY & TS FA FoWA, ol A Wi 7| A5 A A sHA Y G 1 o]
Sohe AL bssl e, A8 A0 AelE 49 84,

venv & HA 8.
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L

EASE

virtual machine (7}4} 7| 74])

&7} 293 vhel =

Zen of Python (J]-Ol Al 24]
AUt o = EH g‘r?'fo

ol 8l 3taL ARE Sk H ==

St H gyt
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APPENDIX B

o] A Aol &3}

o] A A= reStructuredText 20| A TEE 0] A1 o2 ) gfo] A A E 93 53| A=t
¢l Sphinx & AH&- @5 U T

Agx el o] & 913 24 QA Nk slo] M A 2} I 2 A A 02 AP F AR =8 Yyt 7] o 3}
2 AT, o] # ol th$F 7 B += reporting-bugs 3| o] A| & IS Al 2. A 22 A B AR AA Y
g gy ol

& RS/ Be A8 =5y

RUNNE

* Fred L. Drake, Jr., 92} 3}o]d A A = F39te] AR o)A @& 2Rl =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.

B.1 slo]d AwAle] THAES

W2 At sholad Aof, shold - ghol B Yl sfol AR Aol 7] F st 7o) Ake] R A <
EE22 glo] A £ v Z 7] Misc/ACKS & FR I AL
spolxlo] o] B A
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ Frx) ol A zho] x 24 74] a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}

O] A= ol FH A AAEAE AFSES 5838 AP v 22 YTt Zope Corporation-&
PSF9] &9 3 dYdUth

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

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

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 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

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

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

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

3.10.13 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.10.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r 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.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

(Th& sl AT ol A%)
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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
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

(TF& sl AT ol A%

30

Appendix C. S x}¢} glo]Al A




Installing Python Modules, = x| ¥} 3.10.13

(o1 sl o] A A A%)

Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
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. stolHo] A 2at AN} ALR-5}7] 913 o] & ok 31
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek Feo 7Rt F=ES 243Ut b2 dd T2 A4S Iz &0 Addth

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,
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)
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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.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

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.

%
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C.34 F7| &=

http.cookies REL T} 28 59 A3 TR 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.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

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.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

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
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

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.

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

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. 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.
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C.3.10 SipHash24

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AFUTH 7)o &= a3 22 W§o] Z3E o 5T

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

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

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

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

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

C.3.11 strtod £} 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 following copyright and licensing notice:

/*****************************************‘k**********************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

* documentation for such software.

* % ok X

*

* 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.

*

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

%
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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

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. 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)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S
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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).

L R

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eayl@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

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

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

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat B2 WEE ——with-system-expat & F/38A] %+ 3t £ expat &2 AHE S ARG

shol =g ok

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 @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

shof =g ok

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

(TF& sl A ol A%)
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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.3.15 zlib

21ib L A2 H oA WA dib Ao YT eefs o] A o] A8 4 glow,
A2 Abg el e U th
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[>

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 &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hko 2 St}

[kl

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

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

C.3.17 libmpdec

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

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| 2 E A9 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:

(TF& sl A ol A%)
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* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

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

C.3.19 Audioop

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

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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sho] 3} o] WA
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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dictionary (944 &), 14

dictionary comprehension (YA g AZE
dA), 14

dictionary view (3A4E §{), 14

docstring (52EH), 14

duck-typing (¥ Et°]33), 14

E

EAFP, 14
expression (23&4)), 15
extension module (% =

F

f-string (FEAFY), 15

file object (3} A, 15

file-like object (HLF AA), 15

filesystem encoding and error
handler, 15

finder (3}¢19), 15

floor division (B4 YA, 15

Fortran contiguous, 13

function (&%), 15

function annotation (&4 o]k H|o]A), 15

G

garbage collection (7FH] A =74), 16
generator, 16

generator (A1 ¥ o] E), 16

generator expression, 16

generator expression (AU dolg E3H A,

2%5),15

16

generator iterator (AU o]E o|E g olH),
16

generic function (AUE &), 16

generic type (AU E &), 16

GIL, 16

global interpreter lock (A< Q¥ =z H
=), 16
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Fl

hash-based pyc (S| A] 714k pyc), 16
hashable (3] A] 7}%), 16

IDLE, 17

immutable (%), 17

import path(YZE F =), 17
importer (Y2 H), 17
importing (Y =H), 17
interactive (t)3-8), 17
interpreted (AEH Z 2 E L), 17
interpreter shutdown (1B =
iterable (°]E & E), 17
iterator (o] El# o] ¥), 17

K

key function (7] &), 1
keyword argument (7]-.45 o1z}, 18

L

lambda (1}, 18
LBYL, 18
list (B]2E), 18

2H &

list comprehension (E|2E AZZ|3A), 18

loader (Z4), 18
locale encoding, 18

M
magic
method, 18
magic method (W] & WA &), 18
mapping (7§3), 18
meta path finder (WE} A Z 5}l ), 18
metaclass (WE S 2), 18

parameter (W] 7] ¥H), 20

path based finder (FZE 7]Wt 5}elH), 20
path entry (FE AEg]), 20

path entry finder (AZ AEZ 3+2H), 20
path entry hook (F& dE=z F),20
path-like object (AEZF ZAA), 20

PEP, 21

portion (EA4), 21

positional argument (¥ %] 1z}, 21
provisional API (FHA AP, 21
provisional package (FA 3]7]A)), 21
Python 3000 (o] % 3000), 21

Pythonic (Z}o] ¥ th2), 21

Q

qualified name (BH3}H o] &), 21

R

reference count (X 34,22
regular package (B 3 7] A]), 22

S
sequence (A]F2), 22
set comprehension (F A=Zg3NA), 22
single dispatch (AZ 29 X)), 22
slice (£8}o]2), 22
special

method, 22
special method (54
statement (£3), 22
strong reference, 22

T

text encoding (HlAE <917 1), 22
text file (AI2E u}9), 22

)

HAZ), 22

method triple-quoted string (&% W3 3 £ A}
magic, 18 ), 23
special, 22 type (3), 23
method (A £), 19 type alias (8 Oﬂ dgloj), 23
method resolution order (WA E ZA <A, fype hint (3 3E), 23
19
module (&), 19 U
= o3
module spec (&7 &%), 19 universal newlines (FU¥ A & d7),23
MRO, 19 =R
mutable (7}H), 19 V
N variable annotation (A4 o]xH|o]A), 23
named tuple (U= BZ) 19 v:lrtual envillronment (7 EA), 23
namespace (9] 27h), 19 virtual machine (7} 7] A), 24
namespace package (0|5 &7t 371 X)), 19 Y
nested scope (¥4 /\_?’_2) 19 i
new-style class (FF2E4< F82), 19 v}o] A A A <t
PEP 1,21
O PEP 238, 15
object (AA), 20 PEP 278,23
PEP 302,15,18
P PEP 343,13
package (3] 7] X)), 20 PEP 362,12,20
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

Zen of

411,21
420,15, 19,21
443,16

451, 15
483,16
484,11, 15, 16,23
492,12, 14
498,15
519,20
525,12
526,11,23
585, 16
3116,23
3155, 21

Python (3t & Al), 24

=
ro
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