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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

ZEHNY =7 BF HE EoA AR StE S A AU

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 virtual
environment.
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python -m pip install SomePackage==1.0.4 # specific version

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

AT S At py o] A AW 71 S -m 29 A 2 G A AHGSHAIA 2

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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CHAPTER 4
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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.
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APPENDIX A
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>>> h3}q Ae) 7|8 so] W mEmE. AEHAA P oz 49D 5 9 T oA AF 2 5

it

e Ellipsis W& Ab<.
2t03 TolM 2x T EE oMW 3x TEE HISIH I A E5=
S22 AN 2AT & d R R B He ohE
2t03 &= % gol B oA lib2to3 E AlFFUTH SHA SR AP 5 9= 2T HE & Tools/
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (34} o] A Z|A) FA W o)A Fd2Ehasattr () Z2 2 HIYEO EHIA YV
n 53HA ZEE (& 9], M2 HAE) F-L, ]Eﬁﬂo]’\e 7“-43]'& P2 AlST 2N Y ELol

2 B3t ABCE 7R A B %a}ag T8y, = 7:]]~'6}Z] X0 HAE isinstance ()
9} issubclass () o 93l A2 1% %"/H/\E O]D]T/}, abc E2EEAHAE BN L. Slo|Ho= 1

2 Y& ABC 0] Wt =d v 3’4— 2 759l dFYTh: A8 F X (collections.abc E’_%oﬂ/ﬂ),

XA} (numbers 2EA), 2EF (io ZEA), ‘?:]EE et 2 (importlib.abe EE 9 A]).
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A M4 ool e A ATl AA2T 5 YA T, A W, 22 44 B G4 o] el o]
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 71%5< AW st= W ol H o] 4, 9 o] = E| o] 4, PEP 484, PEP 5265 X 3HA] 2.

X]- =} _tl_:_
o 7|19 = QA (keyword argument): S+ T2 wl] A FE2}7F Lol B2 A2} (A& E9], name=) T== **
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X AR} (positional argument): 719 = A A Y <]z} o)
A olH e & o ol » & 2o A2 5 FUH A& S0, A 2

B 9] %] QR e,

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

QARH= G4 whE 9] o] & E2 A9 W o th ol 2§35 75 Soll thah A= calls L
BAS BRACE oW ZA4 0|7 Az AHEE & AUtk 7oA gkl A Mol B9 ok

o149 v 7] W% =3} FAQ A2 Q1A1e} ) 7} 4e] Aho] 9} PEP 3625 HA| £

asynchronous context manager (W] 7] AYAE #A2]R}) _ aenter_ () & _ aexit_ () HAEE A9
gt o 2 async with Bo|A Hol& 374 Alo3t= AA. PEP 4922 T = JdFUth

asynchronous generator (8] % 7] A& o€]) v]5 7] Aly ol E o]EldolE & E8F= ?:L-r async def
A= IAFHFFAYH Hol=tl,async for FEIIAEST &= dHY HFES TtEEyield
Fd4E 26l Ijrh Aol vty th

HE W57 AU ol §48 A2l 7| AT, o Eulo] A w5 7] Al el ol E olEjal o) 8 & 7elx]
Utk ol £ o o vl 7l WEeiA e A9, BAT 8015 AN BEFS QY Th

B]Z 7] AlF g o]y &4+ await EAAT} asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (¥]% 7] A& o] €] o]g]|o]¥]) u|5 7] Al d ol 7] vt== A A,

H]5 7] olElg[o] B QY] __anext_ () & % P“ﬁ ojdlelBE AAE EHF L, ol A2 = yield

o %

£ 4] 7hA] v E 7] Al e ole &9 vt & AT
Ztyielde AR R A& Sk, 2 AAY (N WLEF 7] 5 uy-FES ZT5}E)
A3 A E 7)) vE 7] Al ol olE @ olEl 7} anext () /FE#F = d1e o9
O HER AN W, W 2o 7 B3t PEP 4928} PEP 5258 H A Q.

asynchronous iterable (8] % 7] o]6]2] &) async for EolA AFEE = = AA. _ aiter_ () HIAEE
v 5 7] olH @l ol & B8 oF Ttk PEP 492 2 = Y= dFUth

asynchronous iterator (8]%-7] O]Ei dole]) __aiter. () & __anext_ () HIAEZE A= AA.
__anext__ = oldolHE AAE & FH ok @HV/]— async for+ StopAsyncIteration of 9] 7}
g iy cq17]}z] H] 5 7] ©] Fﬂ g o] Fﬂ/] __anext__ () MINEZI EHF = o€ EZ FUth PEP

4922 =45 s th

attribute (M EZ|HE) HEH A4S ALt
YRE as 7MY, 0.0 H F2H UTh

awaitable (o] o] E]E) await T A AL 4 9= AA. FFE ot} await_ () WA EE 7}A
AR 72 4 U Th PEP 4922 H A 2.

BDFL A}H] -2 £ A1 = 2] A} (Benevolent Dictator For Life), = Guido van Rossum, 3} 0] % 2] ZFA] =}

binary ile (sho]112) 3}9D) o] = A7 A3 £ 3 & 5 e 5} A wol e A9 ol 2 o
U] RE ("rb', 'wbh' Ex 'rbt+') 2 9H 3}Y, sys.stdin.buffer, sys.stdout .buffer, io.
BytesIO 2l gzip.GzipFile & A2HAE & 4 Q5
str AAE A & U= 3L AA of tfsiA

bytes-like object (B} o] E D5 ZAA)]) bufferobjects & A P31 C-A < tﬂ.ﬁi% AAZTE T4 9)
2% memoryview 7—’,‘ AEL EEo]a bytes, bytearray, array.arra =
NELR AREL vhol T2 HolHE GhRL o) /14 ANE] 8D % U]
Az A 2 AL B0 A% 2L Aol AU

olgor FxHE AN} AT 7. AE 5o, AA 07} olE
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| AibE2 vtel v g HolE 7 b A A 27 5 Uth ol ® Aol AHA = EF “YaL-227] vt

O EARF AA ety @Y /PA W QA d 2= bytearray Q]-bytearray./] memoryview

7 AsUTH thE A2 vtoly gl ol H 7 B AR (“8l7] A& vl EG R/ AA”) ol AFHES
LF3YY; ol A& dZEbytes bytes AA 2] memoryview 7} 01—1/]1‘/}

bytecode (H}0]E F. &) T}o]H A~ FT = Hlo]E F =7 ZFA3YE =1, CPython ¢ E] X 2] B o] A 5}o] A

Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o

o Wt A R U TH (&2 A vlo] E =2 AL E 3T 5 5 Th. o] “z7 Ao)” = 7+

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAHE= W

coercion (o] A) 72 o] F oz}
Al Aoz HEs }%Zi.‘ﬁ n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Fow %%ﬁ‘roﬂTo%ok UL o & S0, 1F 3+4.5 3h= thal float (3) +4.5.

complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
th R AT A ALY AFDE FF ALY, TF TN 18, 3TN =
J”Q”qﬂw 0 FA49) LN E 2 HE5E 18 ALY S50 E | W08 Fol

o], 3+1j. math 282 E4 4 Ao HQ3HH, cmathE AR U B4 49

T84 7 YUtk 2o sthal =74 E??}EP‘?E, Aol A3 ZASE 25T

context manager (ZE 2~ E #e|2}) __enter_ () & _exit_ () WA EE ZAATOEZN with FollA &
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9

?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
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coroutine (ZF¥l) FFEH L2 AHHZEH ¢ duistd Fefd Ut A

A g2 Ut 2
async def 202 73 4 J5UTH PEP492E H A Q.
)

ruin rd

coroutine function (ZF£€ 34) FZ2EH AN E EHF =4, T2EH T4 Easyne def FOo7 HoEH 4
Q3, await E}async forQtasync with Z|¥ =& Z3s 4= A E5 UL o] AE-2 PEP 492 of 9 5
= 9% 9l .

CPython }o|H Z2 10 o, python.orgoll A} W =g Yt} o] F+3 & Jython o] L}

ARSES
o U
IronPython 3} Z+-& o2& Z1 &34 + 7F A& uff & “CPython” ©] /«}%9 Utk
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s ole B vA Al BUY LYY TS F F5 A e B2 FSFh

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arqg):
22 Mol o= A A vE E 2k 2 QU Th vl Z g o] Bl of] T §F B ARA| S W82 T B 9
o} e o o AdBPAE HH FHuYth
descriptor (CJA3YE]) WA= __get_ () o] __set_ () o] __delete_ () & AY3= AA. :'EH

2O EREVIHAIYH A W, o ERHE 23] = 58T A4 ?%‘38 de %‘41’/} HE, abs 9

th 2 A, AA SH=T AFE 2 T, a2 Sl MY 2ol betal o] F 2 AAE 5T 6}11‘?}
b7t A e *ﬂ”ﬁ}—ﬂ"ﬂﬂﬂ AAEZFZEE YUY I HHE Ol*ﬂﬁ‘}— 212 vo] A of]
g3t 22 olsle] A, B, WAE, 22 e, Zeha A, 2 A S, 57 FUs F2
S 275 7I2E ol FA AV WHE YU Th

U223 HE 9 A =S ot XA 8F W& descriptors L} T] 23 B AR H S A o] Y3 U th

dictionary (r’]’q""‘—’/]) O]-’] LA 7]E A vl D (associative array). 7]+ __hash__ () <}
_eq () MINE %E%wﬂﬂ% 9l yth Hoj| A A gt 22Ut

= Z
Py
dictionary comprehension (E,‘k]L‘]E] AzZzEA) olEHEol v 84 AAU GFE A st dHE F2
gMveE H]—ﬁ]—zs]-*Z_]' 3 ¥, results = {n: n ** 2 for n in range(lo) < fkn *x
20 BB H 7] ng e AL 8] S A4 T T} comprehensions < R 3] A] S
k

dictionaryview(‘ﬂk]b]ﬂ H) dict.keys (), dict.values (), dict.items () HIAE7} B8 F = A X
=< 94ve | 3}1—‘?—3145}. oA=L YA FE= Hist %Z‘i‘ﬂ FE AFste=d, 94
Qel7b @78 o, §7) o Wahe B atis EQUTh GAYE 8 208 AER wRy
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (5 2E¥]) 2=, ?J% EgoA A WA @A or ee wAE B EE. 29 EVHAYE
&= FAE A Aapd ol o) A Hol Ee Fef s, ¥4, REY  doc OEIRER 4Y

FUth dEEAH AL 5ol A8 4 Jong, A ABAE AT THAA FodYTh

duck-typing (=] epo] ) £HHE IEI8 o128 75l TR A0 g wA @ 22 ae
;T A, T WA = HEN B2 A ASHUTH S e A d Mol 1 ¢ o A2 Aot
Eﬂ,l Zegth”) 53 ]Oﬂ AE o] ~E ﬂZﬂoi’Vﬂ ZAAE Z=E+= TP F QA X

A AUt 9 EFo] -2 type ( O]Urlsmstance () = AH&3 A
2 S guich (BAT, © ol o] 4 o]~ o) w 89 4 98] fola ok gl ch) Ao,
hasattr () AAFVEAFP 22 189S £ th

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
W EAY 2L, SuE 7|U o EYREY EAE 7ML, 1 7HF o]l EW o9 & .
23t w2 AEhY 2 W try Sl except Y EAEZ EZX A YL o] HIZ Y2 Ce} 22 oh 2
W2 Aojo| A A AFE-E] = LBYL 2R 3} o vl g Y T}

expression (X3 2]) oJH Fro= A 5 Q)
OEFHE AN OMH}ﬂAE z
Qojsh Bz A, RE do] THEE|
Qi £ 5ol gt B w2 £ ol Hal Aol of

extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
o AT AgF

f-string (f-£Atg) '£' U 'F & ol 29 FAE HHEES &8 “f-EAE ol REsd, 2 A E
ZEHE o EdUdYrTh PEP 498 2 H A Q.
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file object (¥} A A]) a5 2ol o3l 3+ leé APl(read () Ywrite() T2 HAEE)E =HUE
AA. TR o me}, 3ty 7“11% Al “4’\3-”-4 JJro] 011/}‘4— A2¢ ZAY FA ZA (A
o, 2 Y49, d-HREg W, &7, sto]Z, T St ANAE FTAT 5 JdF ULk 3t A
= 9 AF AA (file-like objects) L} éEE]D (streams) olgt1x &7t}
AAZE A F7Y 5t A= 0] % HE} G (raw) vlo] 1 2] 314, ¥ 7] = (buffered) vfo] 1] 2] 3+, €]
AE 3hY. O]t-/] AEFH )2 io BEAA FogUth 3 AAE Tte+= A 2 B2 open ()
FFE 2 AYYTH

file-like object (¥} Y -F AA]) st 2 A o] v]s=3k o

finder (3}¢Q1lt]) YT EH RES 3 2 & 2o d 1 A =35+= AA.
vto] M 33. o] 2, F F 7Y 3B 7F 5 UtTh sys.meta_path & T AHE St w B A & ThQlH
¢} sys.path_hooks I A AME-3t= 4= dEg] 3 H.
o 2kA| 3 U2 PEP 302, PEP 420, PEP 451 of] V& t}.

floor division (4~ W24 7H 77k B4 E Wi dhe £34 YAl A5 vxA A // o dE
o, 28411 // 49 F227FHAY ;/%'l‘{l\‘]’]'?\“}‘“o 2.75% Eﬂ Utk (-11) // 47F-2.75
E WH st-30] Holl FolafoF Futh PEP 2382 HA 8.

function () TE7toA o 2 T €Y 4=, LAY L o] A 7 AEE 5 =,
vht] o] Aol A2 4 QlG U Th w7 ¥ 5 9} v A = 9} function A AT B A L.

function annotation (g~ o] E| o] A) 34 v 7 H 4} ¥k %k-o/] o] - o] A

&

B ol de dunon g Ie 2 HEUE: dE S0l o B8RS ine AHE BolE
d o2 71 oL, Al int W e & —E71"41914EP:
def sum_two_numbers(a: int, b: int) -> int:

return a + b

34 o] ;B o] A B2 function H ol A A g ch
o] 71%& AWt W ol H 0|4l 7 PEP 4845 FxSHA 2

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The
__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the
default:

>>> import _ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}9] %] 7)) B A= A ¢h= vl e S Wbt A4} sfoju e Fx Sl F A0 Fx

SEE BARY BE 5 Yt €8 A FANE B A A 2AE ST A A
ge RES ALEHA Ao At
generator (AW oTE]) )1 ¥ 016 o] 1 E] & BT P AW BEAT Kol o, AB S
S 52 for-FZ 2 AFE AU next () T4

BELyield E@AL ERATE do] BEYTE o @t
3wl s AW 5 )

RE Ao E §4E =
St et e A5 S Bl M A B E B E Gt

) AlvElelH g7k ite = A A

i}

generator iterator (AU @] o]€] o|€]g|o)
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ft

Faet, 199 (A9 M5 E

7 yields A Ao 2 22 = 2Eg %Y
BEREEEEEE EE RN z%ﬂwwiéu}c}mi

A% FENE Gk A
A3t F4) o) U e,
generator expression (A2l o]e] T4 o] el o] e & FlF L KT, £ W5 Ye B oI cor
A A bR if Aol Fol B+ JN AN AP Btk 24 TS S8 FHE 9D

HEL WEAYUTH

v

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A W] g ) 2L A4S A2 o} | sl 8 Ay T2 AR . T2 o

g Mz nE s
o] 73 o) }B—QZ]E as)x] duejgel o 24 g vch
A=t 5 €o]F &E3} functools.singledispatch () HIZ & o] E] L} PEP 4435 H 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< 9= E = & HASL.

global interpreter lock (< Qle]Z2]E] &) 3 Hof 2 %] s}e] Ag =7} gho] Al vlo]
X G3L7] 9138 CPython Q8 Z 2] E] 7} AL§-3H+= Uﬂﬂ UZ. (dict et 22 583k
AA Bdo] BAH SR FA] M xof tff A== ‘?l“é o] A CPython 73
JHZEH AAE F 1= A2 AHzHE ths 2 =337 gA e thAl

7} A& 3= ‘ﬂ‘jé/“-/] e HES AT
2, EFOY AR BF -_%_o]u]—*aﬂ@] 2 ALt 4]
AAE PQFYTh 3L T/0 %%ﬂ% GIL-E vhg3yth.
EHE 1) “ag o ]—-.‘-’ri—v—(free threaded)” <1
Bt HAY =82 AT oA XE, T FL 22 A HL9 Bs A7
£ FEo= A2 7ES A B oA ‘rrx] H]'Q“O] o=

hash-based pyc (3] A] 7]¥t pye) FEAAES FE37] Y D 422 9L HF A Al 7o) ol d S| A1 & A&
3= nlolE F = ) A] 35}, pyc-invalidation & FFZ 3HA] 8.

hashable (3} 2] 7}5) AA| 7} A 2 Zko] tﬂsm e AIRES ZEAL (_hash__ () WA =7 23T,
i AAe MR 5 oW (eq () WAEZ BT, WA A5 ateka gk 1
=& A 7 st AR 9] Al G2 QOPOF ok
A FF5 AL AAE S ele A AT W A8 4 A s, o] AR FRE 0] U3
o2 HAZES AT R AUk
fp42 3ol s] 20 AN G A ek (P aE
a9 A gFFUth (72 ©l Y frozenset 2-2) W 7o
o A B A Ae] S 8B A A
SInE) BF = ohn aEH L, AARE 1d() 2 R BE

IDLE s}o] WS 3 53¢ 72 37 (Integrated Development Environment). IDLE-2 5}o]# o] % & af = 3
wWetor 7122 9479 ez el e #49uh,

Ade 2e) 7hd Ao vsL
| S A] 7}53F uff vk 3 A)
28X 75T (247] 2pa g A9l

E ~~
|
rlo
W
il
o0
ko
P>
mIn
o

é

immutable ($9) 348 G 2 A, B0 AL £ 2, FEE PP @ ANGL W
A 5 9Uth Al e ARsHe A A AAE BEol ok Fhth WA s sl Al ghol glofof s
Fol ] F23 482 FUth 2 o, AU .

import path (Y= A7) 4= 7|u 5eH 7} JZE ¥ RES 27 98] AASHE B2 E (EE A A=
o) 9] B2, JFE 4= B9k o BAES BEL HE sys.path 23 ST 54 W AR 572
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importing (Y £¥)) 3 52| sto|@ ZETFthE BEQ) shold ZEA AHRE 5 =S st E Ak

importer (Y £ ¥]) RES 275 &1 2T 37| 5 d= AA; TA o el o) 2 = AR YUt}

interactive (cI3}3) ool 2-& jshal e ZelEl & 221 S, A TelE TR Eo] A B3 BAA
YET S A, 52 D A3 2 5 s FY e AR 9] 94 pychon & AAHAL
Fel] Fol A Adst A% b 5 dsUh. Al oot ol g AAIAL R E 3} 971 A
SolttE v FEH T E AU (help (x) & 71 F3HA1R).

2%, o

M o%rr

interpreted(°]E-]“‘E]E]E_) HlolE T & And g9 &A uﬂ—rcﬂ] I FBo] 383X 7] = A vk, dfo] M

25+ Qloj7} obuet A Z e el Aoj Utk o] AL FAHOE AY AL ¥HEA YUK, £

Hde AH AW+ ks =YYk 2 xzae] E o A AW )= A, Az
OJOJ%E Aot dolioh g2 /e 7 715 ZEsuth ti3l e = AL

interpreter shutdown (Q1E]=Z2|e] £8) £5
Yok=tl, BE ol o2 714 2.3 ‘41-‘?—
w3, 7R =AY E 0431 H &9
AZAZ = 5y S8 A7) &

2|
mL o
rlo

ko
rin
sk
oft
(i
)

)

ro r:°1'
>
o2 B
i
ofo
i
N
fr
£
b
SN
= O
z
3
o
e
=
o

A5l o 71%?‘%1 #e sl

)]
2%
1/]-
AE = rﬂEﬁ TEY FH AL *é%oﬂ%_main_ECOM/\i%Eﬂ SR,
14—

N
2
M
hiics
Lr
v
ot
ot
2

10),\134¢ tﬂc ,dict ZE‘
3t __getitem () HA]

olH 8L for FxO AHEE 1 2]
A 5 1"‘44 1E1€i%7ﬂiﬂ7}141%‘@4iter()°ﬂ 12}
=95 Ych 1°lEiEﬂ°lEi FE TS W Az
HEZiter() € ZE3tAY, olEE oH AAE
& A A X}EOEﬂZLtﬂ,Tz%E% =0}
OlEﬁﬁﬂ olE], A| 2, AL o]H = HA 2

iterator (o]E]#|o]E]) Hlo|EH Y ~2EHS T3 = AR olEHE)H Y __next_ () HIAEEIEH =R
TE5Y (== LH;G— S next () B2 AEsiH) 2EFo] Q= dEES x]_E:“EHE 8 &Ytk g o]
&e] dlol el 7} ¢l Eﬂ% o4l stopIteration Oﬂﬂe °‘£7‘HD}. o] ARl A, o] E &l ol ¥ AA=

AXE 1, 0T BE_ next_ () HIAE TE& Stoplteration 99 E tiA] 4o 7] 7] gk gt}
o]l & o] B} &= ©] E] Eﬂ o] A A4S EH = _iter_() HAEE 71 Zlo] 875 7] ufZel, o]

Eelo]B £ olHE EC]7IE St & oY EES WotsolE FE2 ol AHgE 5 st

T2 oled= o] W] ol ol de AlEste ZEYUT. (List 22) AHolY AA = iter ()
Rk ﬁ%ﬁ}ﬂurfor Fazof ARG uj ittt Af ol H | o] Bl & WUtk ol | ZS ol B 2l o] B o] thsf
A skl sk, A ol H o] d el AFEE ol m] 2318 olHH CIHE EHFHA, ¥ AH WA H
HolA syt

typeiter o] B Z}A| 3k W& 0] 95U th

key function (7] $4*) 7] &< E+= Z 8 o] (collation) T+ A& (sorting) o b #] < (or dering) o] e e
#He s FHELY YL cxﬂ%%‘ﬁ,locale.strxfrm oA EAYAS G R 7=
nle = o ALYt}

o] WY g 7 2 A S o] oBA A Ao A AL Fol =R E Aol st fE 7] TE welE T
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °] AFY T}

7| g4 e s dle o2 o] stk o Bol, str.lower () MAZE Alola PR gl
GEE AU BEE BT 5 NG BAAO R o] B4 lanbda EAA 0L BE SE 9L
o, o] & A dYth lambda r: (r[0], r[2]). =3 operator &2 Al 71| 7] &5 A4 A5
A&yt attrgetter (), itemgetter (), methodcaller (). 7] &4+&E U&= /\}%5}% H
) 3t o]l  Sorting HOW TO £ X A 2.

=21
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keyword argument (7] 9] & Q1z}) <X} & B A Q.
lambda (Feh &2 ] gol FalA = el £o4 2w FAT o F Gt vkl B4 dy gE BE
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aol B2} (Look before you leap). ©] T 2ElL L S &0y 23] & 517] Aol HA|H o2 ALA
== 7\:1/‘]'@‘4‘:]'- o] AEFY 2 EAFP @EL@J/}EHH]QT—, G ifF A2 SRR P Y]
= =

:L

)
1o
i

Eaye 7oA, LBYL 22 “B 7|7l “H 7] Ztof] AA 2745 vHEA 2 91 o] dFUth
£9, _]_E_ if key in mapping: return mappinglkey] & AA} o, 31X T 23] Ao,
2 E 7} keyE mapping ol A A ASHH AshE o~ 5 Uth o]® o]fp= Fo| L} EAFP 2=
Fagro =4 528 4+ gk
list (B]2E) Wi sto] M Al A~ T o] ol & B8, i) st AN A7H0) o] 7l i Eoll, A2 g 2AE
(linked list) 5 Ch= D}E ool o] W) A3k S AFSH T
list comprehension (2] AE A= 23 A) AP0 QA5 AR =gl
Z‘—71-75'<5]—t”“§ result = ['{:4#04x}'.format (x) for x in range(256) if x % ==
£ 004 255 Abol ol 91 HEE2 1625 (0x.) 52 F A5 BALY g2 MEUL it
BE AL 4 oItk A, range (256) 9 AL ZE R47 AL T

7
loader (2¢]) EES 22X 5= A A, load_module () ©] B}% o] £ 9] w| A]
2 A} o] o] 2

> 08 0 [N
mmmw

AHE AL 1 ANE D LER EY

=2 golsol guich 2t B
E gloly 7 E3 E Utk A4 3 U8 PEP 302 5, T o]~ F8 2~ = importlib.abe.Loader
£ HA 8.

magic method (W] 2] WA &) S w4 = o] vlF4] A <l w523

mapping (W33) ¥2] 9] 7] 23] 5 A Y5}l Mapping o] U MutableMapping 744 o2 e of 217 A
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & & U5t

meta path finder (W€} 2 5}¢lt]) sys.meta_path & AMo] Z8FE= vl . Het F & golgE= 4=
A=) shele) o els] of 971 A hgh
et A2 37 £ S WA =S tha|lA] = importlib.abc.MetaPathFinder & X §
Yth

metaclass (e} Fel) S Sefa. e Fo= SHs o) F, A 9V, Hlojx SR 259
552 UEUth WE Zd2E o Al AAE Wobd Y2 E BEE AAS FYh thEE] AA)
AFY 22aH ] doj52 71 T+ Ae Ut stojde S e A2 ALE v 24
25 s Yok Ad Utk 2R ARg A A o]l =77 A da A, 2a 72 o, v et
ZHlae ZYsta fotd sl S AT FUTh o ERE A 29 27 (logging), 2 H = A3 <]
F7h AR BG4, e TN L oE Il A RS YT

o
method (WA =) F 2 vt Stoll A A= = 4. L E
HAEE A HA QAL (HE self gt BT 22 JAA"HA A E HFUTE &+ & 53 252

method resolution order (W] A= A A £4]) /“]E
259 =AY YTE 23 2R E vlolH QE
2.3 Method Resolution OrderS H 3 F Ut}

module (2-§) Jo|# F =9 223} A9 & ot AA. RES A9 gto|H AA =& e o5 o1&
ZrEUth BRES Jxd AApo 3 stojxor 2= Ut
71 A &= HA Q.

module spec (R E 2%) ZEL 230 AHLHE dZE
importlib.machinery.ModuleSpec 9 01/\€/\.

MRO "A= 27 =4 & HAL

r

4 4RSS 1 gt olF ¥7.
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mutable (Z7}H) 718 A A
named tuple (U] /= 7&F) “named tuple(H] &} = F&)” o] 2t §ol= FEoA F&HdtaL ol F 22 ol E
EE ARG JE A T 5 e 40 AN T 5 e BE Folu 2o A&F Ut Folvt
Zead e A5 E U8 4 dEUTh
time.localtime () ¥} os.stat () 7} WtESE ZhS £3510o], o8] YA F ol Y Id= F=d Yt} =
T} 2 o= sys.float_info YUYt}

rlr
=l
o
&
ok
4
30,
N
rEl
'_l

[oR
rlr
ne
o2
ok
X
Jo
N
i)
<
v
Mz
2
b
i
=,
ko

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

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

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

True

R UJE FE2UHZZ S o) JUTh E+, tupledA] A&t o5 £ BEE BY e
it S HgR VdE FES UE 7 AFUTh ol S A A AU HEE T
collections.namedtuple () & 75 F JF5UTh 29 7[HE A A WZ UIE &7
ZoA = 22 7 e 2 7HA FIH A =S ke = T

namespace (0] &7H) HS7E AL = 4. o5 32 YR FAF UL Ao SHE ol F &3
(HAE o A) Bk ot et A Y, Y, WA o] 5 T3] Ad5UTE o5 342 o5 T2 WAHA
TEAS AYTULE 9 & 9], & builtins.open ¥ os.open () & 252 o|F &7t o3
FEEYUTH 3L o] F T2 ol BEo| 45 FHS=AE B wHEoAA TS T 7
HEAdo =5 FUHh o€ 9], random. seed () & itertools.islice () Bfal 2W 1 3=
< °| 27 random ¥ it s Zgol oo +dH Aol H&aiF Ut

namespace package (] & -Z 7t 7] 7] A] 2 A B
7 A= S AL AATE e 5 AL, 58] __init .py 3ol fleng A4t 97 4] &=
gk
HE E HAS.

nested scope (3 J € 232) 2| oA 4S5 Fxoh= 5.
Far 2 el i WAES #2 T 4 daUth $HE AnEe
B, Y2 HA =tk 2ol Y8 oF itk A
WA R, Ao A EE A
s etgh ot

new-style class (7 2ElY F#l2) AF2 BE Fela AA ) ALH T A& Fda
2. 279 oA WAME, 27 KA Fehaw  slots , O
__getattribute_ (), FHH2 WAL, 2B g vA =9} -2 Tho] o A F L

5 da5Uh

package (| 7] 2]) A E 25 7 =
7] A= _path_ AEZFEZ} = ol REAYTh
At W71 A & ol F T IHNA =
parameter (Wi 7f ¥ 5*) T (B HA =
gote o5 & AEEH. A S/ w7k 7 A5t
o 9 X-71 9 = (positional-or-keyword): ) %] 912} U 7] 9] = 012} & AE 4= 9l o112 2 A g )
ol Zlo] 7|1 & FEj o w7 AUt} oA E S0l th=oll Al foo £} bar:

def func (foo, bar=None) :
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o Y X-AL (positional-only): YA E9 A2 .
Cige 0-44 WARS FFol / BAE 2@ T FA AT 5 AsUth &
posonlyl T} posonly2:

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

o 1N E-AE (keyword-only): 7|1 EE2 W A2 5= = AAE AZ T 7|9 =-A-8 w7 vl
—‘C—“?:V‘ Aol o] w7 A H S ol A ol FFLte] ZPA- X wi /AU x & U2 25 A o
T AF UL oAl E S, th ol Al kw_onlyl £} kw_only2:

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

o 7}A-9 X (var-positional): (CF2 o] 7| H =50l &3l A] o] u] RholE o] X 9] 2] A==l Bl 38l) Al&2
4 e A AAEY 4 AB2E AFFYULE o)A v gE W HS o] Fof x & <ol
A AgE £ AdF5Uth A& £ thaoll A args:

def func(*args, **kwargs):

. 7}?‘;—71%5 (var-keyword): (th2 w7 A S0l Al o]u] WolE o] X 7| = AA-F ol B 3f)
AT e 49 Mg 719 E AAES AT ol Wil w7 b o] Foll x+ &
ool 2 01"1 7§4Q T AFUThH A E = A9 oA kwargs.

WARSE AEE AAES A A BEB Y oh e A =oAL} B4 AAES AT 5 YUk

1A} o] F] &, AL} u /M =2] Z}oof L} 2= FAQ A&, inspect.Parameter & 8|2, function
2, PEP 362% R A Q.

path entry (A2 A=) 42 /|7 sholt] 7h JEE T BEES 27 A9 Fuste J== 2 49 s

o2

o] s,
path entry finder (F 2 = al #}QlE]) sys.path_hooks ol Ql& FEE (5, 4= dED F) o] EHF+=
shele] Qdl, Foln A2 dEr] 2 BES RS 41 dF U

= X
Az e solfgEo] £HEE=HAEEL importlib.abc.PathEntryFinder o v 4t}

path entry hook (F 2 Q& E]—?,—) sys.path_hook B|2Eof Q= Fej &, 54 4= AEZ AN ZES
=g ady iy A= dlEg 3ty & 28 EFYTh
path based finder (3 2 7|9 5}Q1T]) 712 v e} A% 3}AHE F s, drE = o RES 25

.

path-like object (3 27 ZAA) 3L A" A2 Yetle AA. A2F AA<= J28 Yol str 4
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= AA YUt} os.PathLike ZE2EZ S XY
st AA= os. fspath () FFE TEH A str Ubytes L A 2Fl F22 Had 5 ‘21 Utk
4] os.fsdecode () £} os.fsencode () £ Z+Zt str Y bytes 235 B3 3l=T| /\} 255
Ut} PEP 5192 =<5 95U Th

PEP 3}o]4d 7§/d A <. PEP= 3to] & AfFUE o] AHE AF st A} sfojd £
e 2R 7se A stes AA £4d Ut PEP= Al b4 7)ol th 2k 2b
A g3l oF gy ot

PEPE #8 Al2¢ 7152 Adetm Ealo] da ARUE 82 2500 stolme] Soj7t 44 2
e AR BET] 98 718 W AYS YT PEP AR E ARUE YA §el & T2et T uio)
BEe U,

portion (E41) PEP 420 o 4 421 AR d, o] & B2 3717)of ol uhA s shpel ezl Solsle
A5 13 (zip FYol AFE = A% AU,

positional argument ($] 2] 21z} <12 & HA &
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provisional API (ZFQ API) A API= & gho]l BB g A 53
o} AEF o] 2 0] F BT} o AE A= b A v, 7 A o] E‘ril
AZFOHE 747 3B o] fAE A g Mol Dold & Ayt
Qoj A& 9 e AU APLE 2 5H57] Aol ¥ 2 %o o7 o

o A .

B AP 2 AL, 1A S84 o] A5 A g WAL “H T £ oz AL YT- RE 48
Sol el A SHYL fAFE A S Roelt mE AR ARF
S| =i

b ®2E golBy g7t A A F ok 2
SUth o A3 Y &S PEP 4112 A H Ut}

provisional package (23 #]7]x]) FA API S EHA L.

Python 3000 (51017 3000) Sho] 2 3.x Wl 2 e}l o] 2w (1 39 ¥l £ 7} @ vl 2j o] o] of 7] Wl Al Ao BHE 03]
o] o]t} o] AL “Py3k” & o] 27 % 7

Pythonic (s}o] A1th-8) ThE ol ol Ak el AP ES
7174 A% AR E = o0 A5 L 7ol B ofolT)

Mo e
oL

2

)
i

v
omn Sog

>
o
:(n)l'_',
>,
ky
[
s
4
e

F T4, sho] 4 9lo] el A

Ui 27t og £, JJrOWoﬂ/H A 2
ot} YL for BG AR A oE B EY RE 247 25 AYUth o2 Be oaoM]L ol &
TR FAE floen g, stol o 9)%5kA] ke AFELS thAalol AL A EE AMEEH = Pt

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

o 289, Fol Ak e oI5k

for piece in food:
print (piece)

qualified name (7318 o] &) REY AG A7 =X RE AYHA ZH A, T, wA T o2 «AHg”
£ HojFE o g &4 o] 5. PEP 3155 o| A Ao g Yt &4 ?:—’Fﬁ} o0 Hgoll, A2
ol Al ol B 25Tk

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

>>> C.__ _qualname
YC’

>>> C.D.__qualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'’

B2EE 7t 7= AHE , AAS] AF3H o) E (fully qualified name) 2 & H 12 3] 7] X &
A RER 7 ﬁii 2= 01%—%5411]?;\41:} o & 50}, email .mime.text:

o
f
%

>>> import email.mime.text
>>> email.mime.text._ name_
'email.mime.text'

reference count (X 314) AR o 3k 2o M. AA Y A= 3471007 oA W, v 22| 7} v
SEREEN P tomwoz%ﬂmwcﬂhzﬂﬂt%ﬂwcamm%ﬁqﬂﬁﬁi%qw

sys BEX 54 AA9 Fx A+ 585 £ getrefcount () & Z P ch
regular package (J+F #7|#]) __init_ .py 3L 8= QE“EiﬂlQ} 22 AFHA 7 A.
ol FH7A = BA L.
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_slots__ FEA YR A, JA2E A EYRESES A TS vg At d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) _ _getitem () SF HINEE T3 A5 AHAE ASSMIE 84 AMNAE 2 P35,
A2 dolg 58 F+__len. () WANEEAYS=olHYE R WZFAEAES YEH 2,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t = <
zZ3)o A gAl delo] B 715 AR 7] u Rl Alg Aol et miF oz HFH k= Ao Fo
SHok 8] .
collections.abc.Sequence FAF Hlo]A F#lAaE_ getitem () I len () S golA
A ZB3 e H o] A~E AHosE=]|, count (), index (), _ _contains_ (), _ reversed_ ()
F7HgUth o] &34 AEH o] AE FHS F S register () € AMSA BAH R SET 5 9
S

set comprehension (3 A=A A) oJEHHE = 84 DAY LFEE At 235 G2 %
#et= 438, results = {c for c in 'abracadabra' if c not in 'abc'
Qe AT (7, 'a'}E AP TIh comprehensions & FEAIA S

single dispatch (A2 t]239]x]) & o] 3u}e] AL Fof 7|23 ZAHE = Alvl g g tagx9] o
FE.

slice (E8}o]2) HE A|A2 o QHE 23t A4 Setolas ABE AT HE H7]H S AHS8A wsY
th. variable_name[1:3:5] A&, [] ¢ollA] o2 e AE S22 LUtk &S (M B
ATYHE) BV|HS YR H O Z slice AAE AT

special method (5 WA E) 3lo]w o] o o AXS, HA 22, AdTu] ZAHOZ TEF = HAE.
olF HAEE F Y UER AZEIA L= ==
TAZ BEAA JdHFYTh

statement (=) TF2 A E (ZE9 “E5F (block)”) & FASIE FEYUth 282 2384 oAU 719
ZEEAEEE Y VA 2 E FY g Yt 7F if, while, for.

text encoding () A E 2137 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.

- DX
o

2 o

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 (I 2E 519) str AAE 3 & & Y= 9L A4 $F, A2E 91D 2 AA 2= vholE A3 |

NHAEYS AN AT Ak Y S AT el Gk HAE HIY o2& BAEBE (p

= 'w') 2 49 349, sys.stdin, sys.stdout, i0.StringI0 & AAEAE & 4 95T
pEESEREEERENRERE TR =3

FAE) wEE () U F20F3E () Al 7
| = = AT 3tA = FA R, of 2 7HA] o] f-of] A

HoEdR AN E 9T L 5

triple-quoted string (A% u}-& & =
xR YA A E
olaAl o]z 5 2] 9k Fr2uw) R
BT g £ 22 + 9J=d, 52EHS LU 53

H

X

AN
type () 5ol 4 A o) B TR 0] o] F
H

N
ofr

i=]
=
o

pas
a

S50 AA QA B AR BE A= o) A5 Al
B class_ OEPREER AAAT S U7 type (b)) E B F YFUTh
type alias (% o Q| ol2) §L 4B th sl WEoi A& o Folo].

il
2

Foldelolae @ AES desste dl F8US A S
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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]

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

Q
type hint (3 3 E) W, Se2 ol EZRE W g w7l

& U kg ghe] s = S A A s o mH

o] 4.
Y e A ALgo|y Fhol Mol A FAE A= SFUTh AT, B A 3 A4 =40 §-8310 IDE
A= AL YAEFE FHUT
A9 MEE Ay, A9 W, P2 oEfRE 9 49 3 I EE typing
get_type_hints () & AMg3Fe] AA AT 5= QlHUTh
o] 71%5& A% 3t typing T} PEP 4845 F R A 8

universal newlines (FFUHA & 37) O3 22 AES 2 F £2] 2o =7 A3, HAE ~2EH S J| 4
Sl S YA NS EXF A '\n', 9= B '\r\n', d A N EA] FF '\r'. F7}H
Aol #a| A= bytes.splitlines () 2k o}l 2} PEP 278 9} PEP 3116 & H A 2.

variable annotation (14~ o] = g|o]|A) W4 = HE o] o] - H|o] A,

Ir
oy
£

[>

2

fut

0

Mg Fo A OB HE o el AL T th & A A Tk
class C:

field: 'annotation'
W5 ol Elo]He AwH o @ FER ASHYTh A o, o] W4t int g /M Ao® A
gk
count: int = 0

H o] mH o] £ -2 A A annassign ol A A g o
o] 7l5& AW T o] .o H o] 4, PEP 484 € PEP 5262 2314 8.
N

o) AHE A} S8 mw I o], 22 A2Ho) A AW & ThE o)
§ z2aREe] S FFE 74 LoBA, shol W ME 7 A5 A AL G o] = et
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-
=
=3
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-
N
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o,
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venv & HA L.
virtual machine (7} 7] 74)) 2z Egojwto g A ojH HFE. sto|p o] 714 7| A= violE = AL # 7}
g3l nlolE =8 AP

Ptk o] 222 oj3ky ZEZEA “inport this” & LW BV
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https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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APPENDIX B

O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

 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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http://docutils.sourceforge.net/rst.html
http://sphinx-doc.org/
http://docutils.sourceforge.net/
https://github.com/python/cpython/tree/3.9/Misc/ACKS
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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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https://www.python.org/psf/
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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
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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 3.9.23

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

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

3.9.23 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 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 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, 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 3.9.23, 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 31
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.23 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%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

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 33
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C.3.3 H|S7| &3 MH|A

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

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

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

*

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

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

* % o

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

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 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

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)
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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)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

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

Original SSLeay License

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

*

All rights reserved.

(THE seTATol A1)
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This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

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

pyexpat &2 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. Z&tzEl AmEQofof CHSt 2fo|MlA A S0l a
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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.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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A
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asynchronous context manager (H]%7] 7=
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asynchronous generator iterator (H]& 7]
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B
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C
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function annotation (“;3;]'—/,\—

G
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generator expression, 16
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generic function (AU g ), 16

generic type (AUYH &), 16
GIL, 16
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global interpreter lock (A< Qg =
=), 16

2] &

H

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

IDLE, 16

immutable (W), 16

import path (Y2E F =), 16
importer (Y2 ¥), 17
importing (Y= H), 17
interactive (3-4), 17
interpreted (QIE Z 2 E E), 17
interpreter shutdown (QAE =
iterable (°]|H & &), 17
iterator (o] €& o] E]), 17

key function (7] &4),17
keyword argument (7] XE <12}, 18

L

lambda (T}, 18

LBYL, 18

list (B]2E), 18

list comprehension (8
loader (2T), 18

M

magic
method, 18
magic method (7] 2 A=), 18
mapping (v} ), 18
meta path finder (WE F & 1}214), 18
metaclass (W EF Zd ), 18
method
magic, 18
special, 22
method (WA E), 18
method resolution order (WAZE
18
module (28&), 18
module spec (RE 23,18
MRO, 18
mutable (7}), 19

N

named tuple (U Y= £Z),19

namespace (°]& 271,19

namespace package (0|5 &7+ 7] A)), 19
nested scope (EHH A~27Z),19

g £5),17

2E FzdA), 18

7 =A,

new-style class (28 Z82), 19

O

object (AA]), 19

F)

package (3 7] A)), 19

parameter (W7} 4), 19

path based finder (A& 7|9t 521 t), 20
path entry (FE ANE=]),20

path entry finder (A= JdEz 512 4), 20
path entry hook (AZ dEZ £),20
path-like object (AZF A, 20

PEP, 20

portion (£A), 20

positional argument ($]X] <13}, 20
provisional API (A API), 21
provisional package (FA 3 7] A)), 21
Python 3000 (3Ho]# 3000), 21

Pythonic (3] M Th), 21

Q

qualified name (F13+4H o] ), 21

R

reference count (ZFx 3 4), 21
regular package (B3 3 7] #]), 21

S

sequence (A|# ), 22

set comprehension (J& A=A A), 22
single dispatch (A F Y2ax]),22
slice (&8}o]n), 22
special

method, 22
special method (54 WA E),22

statement (£73), 22

T

text encoding (HlAE Q13 4Y),22

text file (HIAE 3}Y),22

triple-quoted string (4
22

type (), 22

type alias (3 ol deloj), 22

type hint (8 31 E),23

u

universal newlines (F4H]

s W% | 24k,

dE94),23

variable annotation (H3 o] H| O]/‘ﬂ) 23
virtual environment (7}/‘]’ 37,2
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virtual machine (7} 7] A), 23

Y

elu gy <

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