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CHAPTER 2
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7|2 AtEH
EZ7Y 7L 2F 33 2ol ASHES AT x5 U
o5 M RH -2 stol A | 71 2] A QoA HA MAY REF T EES AT
python -m pip install SomePackage
Z31: POSIX AH87H(H OS X 9 235 2 AHg A8 ZFFUTH S 3%, of A AA 9 elAl: 744 37 &
g @tk g gy o
A A AEY] A9, o] AAA Y A A= sto| M-S DX uff A]2~") PATH 87 H4E 24 o= 340l
AU gk AR g e
A wdoly Ao wde B8 2ollA AR ARL 5 AUtk >, < & 22 vl AR Aoj A
AL e 55 FAE BT UL, A4 o B3} WAL S-S E 2 Folok FuiTh:
python -m pip install SomePackage==1.0.4 # specific version
python -m pip install "SomePackage>=1.0.4" # minimum version
Ao g, A3l ol ol AAFoj o™, Al A ste| L s = obt | AL flSUH 7€ RES
dadlol=stei e WA o 2 Yool ghch:
python -m pip install --upgrade SomePackage
R} ALE sl 4 7] AHE A A DA oA FE YT
A] 8] of #AlE HH S
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b B AL veny ES B9l $AFUTH 24 14 B0 97121 S 452 9

AregT.
= 577 457

1= =4
shol A 3 71 Q) ALgAE A A : 5ol 4w



https://packaging.python.org
https://packaging.python.org/installing/

Installing Python Modules, £A| H{H™ 3.8.13

6 Chapter 2. 7| Al2H



CHAPTER 3
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3.4 - T}O|4 3.4 0| H B{FI2| THO|MOIA pip B MRIBHLI7H?

sho] AL pip & Tl 3.40] A oF ] Al YL oA WA AL, pip & Tl W A7 A ALgA
A A AEE 2 (FE2E W (bootstrapped) ) 2 2 7} dF Ut}

o BW7):
alo]l W T 7] A AL A A WA | 7] A A X &F AL

3.2 .- Szl AF2 XIS 25l THF| XIS MX|EHL|7}?

——user AL python -m pip install o]l YAFH ALH Y BE AL A}7} obd A AFSAE 93
A s 71 2E Ao

3.3 - TSt A AR WO|M IHF| K|S M|

B T} A 48 sl M 97 A Bk ol 2 SIS AT 9T, AR pip B A 2 2
st717F A ek th o] Ao A, AFE A7} o] A7 A S pip B A XS AL A &5 A ED}D‘rE !
oz AAFE Aol 8 AL 497 EE YTk
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3.4 - HEZ MX|E 0{2] H{HQ| mIO|MOZ EHABH|77}?

2, 9 0S X 9 o2 POSIX Al A ' ol A=, 7 o] A1 E ol d WS —m A9 x| 9F 2 9ste] A2 e
pip AHES AP Al L

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

AAs W) Ad A pip BHE AT 5 A5tk

A% ol A= py shol Al AW 7] E —m 29 X9 23N AHG A A 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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’python -m ensurepip —--default-pip

pip 217 ol & F71 AL YUk

4.3 djo|Lqz2| =&t MX|5H|

Shol Al e QWA 0% 42 7 WEe] 2A) o E5T Jom, HE AT AR ZEALY AR £AE
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RE 33 RES AT AR AU

ﬂ*ﬂchﬂﬁ#ﬂmﬂﬂﬂﬁﬂé%ﬁﬂ
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https://packaging.python.org/tutorials/installing-packages/#install-pip-setuptools-and-wheel
https://packaging.python.org/science/
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APPENDIX A
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>>> 548 o] /)8 shold ZEZE. dEzelHol A UEYor AWY 4 ik T o) 4 45 2 4
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e 2e AL e 4 A5
Sojx/] @ FE B2 TEE QYT u), AL o R TEA (BT, BT, FRE) o] IS
JEP ), v zdlo 8 A4 o] iy Ae] 8 shold =

2t03 = & glolHEgloA 1ib2to3 & xﬂ*%} Uth &gz og 4388 4 9= 23T E = Tools/
scripts/2to3 & A& Ut} 2to3-reference 2 H A Q.

abstract base dlass (341 Wlo] 2 F2l%) £ w]o] 2 Fe) At nasacer () 2L 2 YOl $AsIL

l‘jfv‘Pﬂ Z5E (& S0, A MM E) A7, Al o]~ E Z*A?FPh He AlTTo e H Eho] 3
£ 3B o ABCE 713 A SFH2E =dsiod, Ieas A% A SO BAE isinstance ()
2hssubclasso of ofsff A %%EH/\‘:O‘L]D} abc RE AWAE HA Q. slo] o= we

U3 ABC o] gt tf23 22 A 59 55Utk A8 TR (collections.abc BEO A,
= A (numbers BEoA), 2EH (1o BEAA), YEZE 39} 2T (importlib.abc EEAA]).
abc ZES AMESIA AR4l o] ABCE W 5 YT

annotation (o] = H|o]A) THo wlel 3 I E B AR =W, Z
W A2 E ol Edyth
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o] 71%5< AWt W ol :nH o], 3 o] = H| o] A, PEP 484, PEP 5262 =514 &
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o AR A (positional argument): 71 = AAL7F obd AR} 93] AAEL A HE2] A Fof Yo
Aol & o ol x 2 2ol A2+ JYFUh A€ S0, e H 22 22dAM 345 =
SR P RS

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

U7 U5 o] ol & 2 )9 ol oI LT o] vlol A8 T 2l vl A clls 4
Hwﬁm%%ﬁiiﬂWEEQQNHQNEA%%Q S15uich; 7821 gto] 2o wsol o 45 U .
SoAFY vl ¥4 5T FAQ ZF AR} vh 7 i 4=9] Zpo] 2} PEP 3625 H A 8.

asynchronous context manager (]2 7] AEYAE #AE]A}) _ aenter_ () 2 __aexit_ () HAZE A9

O 2 M async withFoA H ]% A3 = Alolst= AA|. PEP 492% =4 A5 14"%-

asynchronous generator (H]5 7| A|H#|o|€]) H| 5 7] Al olE o]E & oH & E8]F+ . async def
2 AYH = IFH FFAYH Kol async for FEIFARRE = = Y FES M= =yield

EAAS ERRoE Aol U

RE 57 A ol8 @58 7127 A e, of | B A= w5 7] A @l E o Halo) e & Fel )
ok o) w5t o u 7k W EEA e 49, A S8 AN RE e dluTh

B]Z 7] AlF g o)y &4+ await EAAT, asyne for 3} asyne with 22 288 4 54}

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

H|5 7] o]E & o] B A __anext__ () & £E3tW oJflolHE AA & Ee1F, o] A2 tha yield

£ 4 712 v 7] Al ol 49 vt & Ayt
Zryield: GAIA SR AEE T3, T AXY (A HeE3 t7] S uy-25= 283H5)
A AHE 713U vl 7] Al ol e olg @l o] ¥ 7} __anext_ ( 7} =85 +E E 3
ool EZ AN, Wk 2o g B3} PEP 4928} PEP 5255 E%ﬂﬁ.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AFEE 4 Q= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & __anext_ () WA EE Fd= AA.
__anext___ = oldolEHE AAE S FHoF Ul async forE StopAsynclteration o £
7} 223 & w74 2] ¥] 5 7] o] E# o] E]Y] __anext_ () FINEZL E8FE ol olHEE F YT PEP

49282 =45 A5tk

attribute (S| E2]HE) FRH 42 AHEote o522 Fx2H = AR} AT g o€ 50, AA o7h ol E
HEaE 7MY, 0.0 H F2H Uth

awaitable (o] glo|E]E) await T H o] AFRS = = AA. T FE oY _await_ () WAEE 7}A
A7} 2 4 94Ut PEP 4925 B A Q.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},

binary il (3] 2] shel) Vel EAF A GE B0 & & Sle A A7, vhol el A o2+ v

ojUg EE ('rb', 'wb' E¥& 'rb+' )i < vs din.buffer, sys.stdout .buffer,
io.BytesIOE]-g21p.G21pFlle./] AEA %%—’F 2}%1/]1‘/}.
= g A

str AA & 3‘1%4 A T AA o hefA e H2E b & F2opA L

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A| Y3t C-A1<5 HHE AL E & 5 9]

% memoryview 7—1,4 A S EEZ0]1l bytes, bytearray, array.array —,ﬂ]%% 5 t}. v}
OlELF AAEL vHtolv ] HolH & thR& o 2] 7HA AAtsol AHEE 5 Ut &5, vlel v 2l
w4, AL BT A 2 ATl AT
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https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
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2 Asts2 vtolv g HlolE 72 AR (( 7] A& vpo|ELF AA)) ol A==

3y 1‘/}, ol AL o2 E=Dbytesbytes AA 2 memoryview 7} 01—1/]1’/}

bytecode (W}o] & 7. =) -‘7]'01"@ A FEEHolE I ER AU S =, CPython ?lEiEE]Ei of| A z}o]
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callback (29) AXZ AEE £ v o= A QoA A AE FH T4,
class (2 =) AHEA Qo AA =
SR WAL 2958 R
class Varlable Fd2dsy) S92
qﬂ ‘__ “ﬂi—'—'

O
¢

N
—|—‘—’

-LI so, [ &
i oy 12 g

L

coercion (Z.o] ) Z2 P F AAE FHkste dado]l dojue T T Fo JdrdAE e o= 5
Ao Z MEeE 2. & 0], int (3.15) £ AFE A5 302 "B 3} A5k 3+4.5 o 4],
7 Ak o @ ol AL (3huh int, ThE ShubE float), &2 B 8H7] Mol 22 F o= Was| oF Pk
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complex number (524%) 253 A5 Al QY RE A7 SR 4R Fog dPY
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coroutine (¥ 5€l)

A 3 ol A

async def

LA iu}
e
s
v
H
o R
o 1
i,
r[o

r{n
[o
Hu
-
o

4=+ async def —E—EE 7894% —’,l

~

coroutine function (Z. € 3+
91, await 2t async

=g sk

CPython 3}o]# =2 7w Ao A & Qd, python.orgoll A 8 32 HE‘r o] #+3&-& Jython o]}
IronPython ¥} 22 th& 23 72T 2871 & wff §°] (CPython) 01 AHE Ut

decorator (6] Z#| 0] €]) t}2 -2 S8 FE= 494, LE @urapper FHS A3 - M3lor Ag
HYtch g ZH ol £33 o= classmethod () & staticmethod () YU th



https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org
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Heole By e U Hel BUY Bt 0 F 945 At g s S5

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

22 gol S o= EA AR, € ApF 20 Ut tl I ol B ol thek o AAIT W82 T A 2
of e s o] o) YA E EE Yk

descriptor (CJ A3 HE]) WA= _ _get_ () oY __set_ () o]Y_ _delete_ () &
= e HEs t o H e @, o =e fo £HE Su T Ad T5E
AA, 2 AL AA =T AHSE o, a8 Sl 9 oA b et o] &
HAW b O ATRE Y, AP 2T dE WSS BEHU ) s
spo] ol tf gt 212 O]ﬁﬂ«] G4, 3, A E, 22 HE, FH A WA E, AEHEH Uﬂfﬂ—,v«ﬂ aﬁﬂﬁ
B2 59 BL 159 7122 ol 21 97 dEL U

23 HE 9 WA E=Eof thsk AFA] 8F Y-8 descriptors o] W31 T}

dictionary (A4 &]) A9 71 & Fholl & /\l 71 A& vl @ (associative array). 7]+ __hash__ () <+
—ea_() ﬂﬂ/ﬂEi EARS %7%’11]7} T Asuth Dol A sfA 2t FEUTh
dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary

with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing
key n mapped to value n ** 2. See comprehensions.

o3k AA. 20
AUtk B, abs
3_7“11]E ZLAHE‘r

dictionaryview(ﬂk]b]f’/]—.—r) dict.keys() dict.values (), dict.ite ms( HAE7 =83 E A A
< 9A4YE Fea FEULh o AE2 MY FE S g % %%ﬂ*ﬁ}_tﬂlﬂﬁ
Mel7hagE ul, o] MalE Wtk Syt gAY | BEHAD A AER AT
list (dictview) & A3 F U th dict-views S H A 2.

docstring (2= 9) 2212, G2 mEIA 3 WA LW 02 Yo S dE . 2927 09
wl = B A E A, Ao oo AR o] Bk Fel s, B BB doc_ o2 HER 419
FUth QEEARAS B AT ¢ Jone, AX] APAE AT THAA FL Uk

ducktyping (¥ ko1 9) £0h2 2E|s|0] 28 A DUSHCH AAS) GE 0 P 22 204
A, &d] A EY A EYFETTS %ﬂﬂ‘/}/\P&%WD‘r(<°ﬂﬂaE°]ﬂ—9ﬂ A
17,&% 23]‘4»)57@?} 3 thAlol] JAEH o]~ E %‘iﬁﬂi’% ZAAE Z=E oy
TSN FAL AR S A5 § oITL type () <l ioinotance ) &
¥y ch (GPZ] 3, Bfolsg o] =4 | O]é Zegs = E% Aol Fof el oF 7
hasattr () BAFVEAFP =2 1819 &ttt

EAFP &g Rt} 845 3517] 7} 4 o} (Easier to ask for forgiveness than permission). ©] £3] & 4= Q1= 1}o]
HWIAY 2L, 2 7|U o EREY EAE 7ML, 2 71 o] E8l 9 A9 & F5 .
233t w2 A Y2 W trytexcept £2 EAE SR UL o] HlAY L C} 22 o2
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

expression (£¥2]) oj® groz 73 d = = EHAA 27 2 U2 2930, 1942 g HEY, o] F,
OJEEHE NA 2, A4, PN B e FUFE D 0452 4ol 29 A Th T2 B
dojgl gz H oz, BE o] TARS O EAAA AL otk while A, EAAOE ALY 5
R w4 S0l it the) w2 Aol EAA o] ohd Ut

extension module (23 2 5) C U C++ 2 ZAH B EQH, sto] A C APIE A& A] A o] L} A& %}

=9 45 2§ ok

f-string (F-F2kg) '£' U ' S Qo £ B S HPES £ (FEAD) oletn Ry, 29U £
d 2lEdE 9 I Uch PEP 498 S H A .
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file object (3} AA) s} 2+ ol EHBH o X]fék # API(read () Ywrite () Zz‘% HAES)E =Y
AAl R ol meh 3k AA = A ]"4’\5'-”-4 gt ol th& A FA U o
o, ZF 4=, Ad-vrRg A, &7, golz, 5l e AN2E FAT
AA = L F AA (file-like objects) } ~E & (streams) ozt EFP Yt}
AAZ = A E7Y 5td AA =0 M{:I_\_ql:]' o (raw) vlo| v 2] 21, W 7] = (buffered) v}-o] 1] 2] ]
g~E gtg. O]E‘-’] AEHA o] 2E 1o BEAA B Uth 3tE AAE HeE+= FHAA P
open () &+E 2& AYYrh

file-like object (3} 7 2 A) v} 24| o] v] 53 T

finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.
glo]# 3.3, o] T2, F £ 7] ull /) dHF Ut sys.meta_path & A AFR 5= HEF 2 1kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.
o ZFA S Y82 PEP 302, PEP 420, PEP 451 o \}3 4t}

floor division (5= Vi) 714 77k A4 E W et 84 Al A5 Ul AR = // ok A E
Sol, ®d411 // 49 gL 2 HAW AL YA 2. 758 S F YTk (-11) // 47}-2.75
E WE & -30] ol FY3soF Futh PEP 2382 H A 8.

function (3) S E%}ol| A oW Fh2 EHF = €9 3= iAW T oY A 7 AEE 5 e,
Hho) o] Aldlof Ab2E 4= Q&) v B 9 A= Q}functlon AT BA L.

function annotation (g4 o] =¥ o] ) <= v 7= w3k 7he] of | o] AL
T ojieH ol dLE dUEH o R 3 JE E ARGHUTH oA E E9, o]l ¥4+ F N9 int AAE Ho}
= 021 Ao 2 7|H a1, FAlol int 9 FEE & A S =2 7P Ut

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

T4 o H o] A -2 function Z ol A AW T

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez B2 ST A = A Ado] 7]

2E.

__future_ BEL AFTEII T HSFEL FTES FIA, Al 7] 50] AA Ao =F Adojof F71H
S, QAAFE 27 0] 7o) H A B 4 AT

off
ofs
rr

ES BNRT S Y= 3

My

fifo

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

garbage collection (/1] 2] 7)) ¥ 48514 9k v R el & Wb S AR shol e Bx 4 £43) %
82 AL FE 7 e S A FAZE S8 7HA S AE 3 FUh 7R A=
gc BES AR A Al d = sy th

generator (AU @ o]¥]) Al ol o] o]H & F5E 5. 4t 5 AH Kol -9 ==
UEEyield BFA S 2FTTE Hol U o] e for-F2E AFE S AU next () FT 2
3k wol s AW 5 sk

v ole) ol Bl e ol & bel Puich o =5k

HE A ol E] §4F 74l 7] A, o) | F ol s A
Aﬂﬂmﬂ&ﬂ°%%%eLﬁﬂ%ﬂéwﬁﬁiﬁgﬁﬁﬁ

gL-

“

generator iterator (Al & o] €] o€ #lo] &) | o] H ¥ =
ZFyield= 9A|F o7 A& FH3, ZHZ]./] (A W

A% ge)E 71 gr o A ol 8 o] el o] el 7} A 75 W,
N Aats 49k o By oh.
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generator expression (AU & oJE] £H2]) o|HH O HE E8F+= R4, F2 A5 H9E A3+ for
A3 Ak 7Meshif Aol Flof B dub 234 A Bt 2 xd4 2 S g

@Ee wE AU

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

oX,

generic function (A 8] g) 22 A4S M2 2 FE5 &) 73 8 gz 24D 5. 550
o' FH o] ARRE A= tasf X darg)Fol 95 24H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A ol Z2[H 5 & HAM 8.

global interpreter lock (< Qle] Z 2]e] £) 3 Woj @ 2 311} A &7} nlo] A nlol E
H4347) 18] CPyhon 9181 2 B 7} A 3H= W AUZ. (dice s 22 528 1)
A7) Re] %4402 A o420 s HAFHES BHE o] A CPython 792
Azl AAE FH 2= 7,3 e JEZYHE thF2d =37 f4A vE
AR ATHE §E el e R A

rrJ
rIo
HN —[E
L ¢
r[r
=
2
v}
ol
[k

o
ST 4 V0% B s T4 GILS et e
s

(B4 © A5 35 H ol HE k) (28 o) AHf 22 (free-threaded)) AE =2l B BHE LA
S A e A F Aol £, 00 L e AN Feel s s A A
o] 4% ol 8 FRAE AL TAS AW BHIA B0} A §7 W 8o H Soj2 Ao o AX L
91Ut

hash-based pye (314] 7] pye) 348 8 547) 1 31 422 shale] 315 54 A17b] ohd 1418 A
3= Hlol E I = A 3}, pyc-invalidationS 32314 8.

hashable (3| X] 7}5) A 7F LA 2 ghol WalA] b= A #S 231 (__hash_ () WAZE7F 223U,
2 AA G nE 4 Yo (Leq () HIAEZFZSFYUT, Al 7P“6}E‘r1 Sy Zoia

Hl 52 A Al b e A5 8] A EE 2okof g ok

A F5Ae AAE B e AU A Te) W ALe T 4 A s, o] AR TR o] A
o= HARE A8 BE AU

& stold el £ g AAE2 A 7 h BR12EU gAY 22) 7 AE Y EL
%A gFUT (FE ol frozenset Z-2) 2 ZAH U E2 15 8450 A 7S wjvt sﬂ,\]
stk 87 Be) Zelael dxHA AAEL ABA 2 A AT (47 A4S
Alejstals) B k2 thal HlaE 3, A g id () 2 FH Be o Ut

57 (Integrated Development Environment). IDLE-2 3} o] 2 o] 3% & ] 32 7}
81225 899

S

U ol AR S

ore A1 gho) 91l oF Ss 2ol A

ll‘ rlo

o

importing (U Z9) 3 59| sho] @l T/} The RE 9| o] @l D= A AHEE 5 JEE B AR
importer (YXE)) EES 275 8131 25 87| sl AA); Ao 9ol o] A =] A4 ).

interactive (c)3}) zlo] W2 th3ly A ZHE 20 U, JHZ ey ZEZEX 240 T4 S
‘?JEW‘¢ A, 7+ % Sdyth A §lo] &4 pythong A kA
FE o ool A Al th. A ofe]t] o] & AABI AL & %J%JH?WE
EO%D}EL o] - 72 5 A 2).

Eml

ﬂ!I
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inerpreted (QIEJSeEJ) vhol= 5= Arhalele] 24 o] 1ol 3517 5
A3k QAo k ot ez el e Aol th ol AL YA Ao A YL HEA FIAE, b2
e 44 49T 4+ Yok QU 1 z2ade] 5 v A3 AW /L AT, Agze
Qo] HE Ao Aol HTl HL AT N Y #7185 Zvich olshd = wAlL.

%

interpreter shutdown (2 €] Z 2] €] OE) %—E?_ﬂ'ﬂ'% 2SS, FgojH AHZ e EHE SHS A 7] A
dal=d, EEolU 8 712 QG YR 259 T2 R E TG AU EE GAF S E vyttt
TSk 7 A A7) E o i %J‘/]D}- AHE2F A 2] 313 APt weakref F o) 9l T EEY AYYS
A|ZAAZ = IdF5UL T8 /\]7] FAAYEH = I =gt eSS T 5 31%31,3—3301 o) &=
AL E 9] Eﬂ 71534 ¢ °]’ S A7l HEdUTH(ES o= gtolBe g BREoIY AL FAEJYUTh.
JHZH $E5Y FH YA AYHE=__main BECIYA2ITHEZI AP S EU+= AUt

iterable (o]E]2| &) WHES S A 582 4 A+ AA. oJHYEY J 2= BE(1ist, str, tuple
Z)ANAAL Y5, dict Z2ERE N AAAXFE, 9 A&, _iter. () YA AL IEE 73
3= __getitem () HINEE MA Ao BE FeHja AAEo] dF5UT
O HEL for FZAN AL E F YL AF2E ZRZ =2 B2 X (zip(), map (), =)
A8 4 9&’\‘4‘”/]’- OlHHE AA 7 W T iter () o AAZ ALEHE, 1 7”“-4 O]EiEﬂO]Eig

EHFU ©] ]Hﬂl"lﬁ‘ g AgS T A Ut olHEES AT,
E%ther( £ 2=, olEE ol H AAE FUth for 22 o] A2 o9
T2 thalsiA Z}EOE—HTTI}H FEZEEE TS oHANHE Fote ol F fle M E e
OlEiffﬂ o[, Ald X, AlYdlolH & HAL.

iterator (o[E]&|o]E]) T|o|E]S] 2ERZ 8= AA. o|HHHY _next_ () FINEERIEHCR
TESH (EE 141” T next () 2 AESIH) 2EH J+= FHEL AUUE =854tk o
o] Are] gl el 7} &) IIH Al StopIteratlon o2& o Fth o] A FolA, o]Ej# o8 HA|=
2AE 1,083 BE _ next_ () WAE &L StopIlteration 92 & thA] €0 7] 7|9k gy}
o] E] | o] B = ©] Eﬂ o] ¥ A A X}"\l% T _iter_ () WAEE 7HE Ao 875 7] df &,
olElHlolE = o] B E o] 7| = eta thE o|HH EES Wl & EH—,——.— Fo A AHEE 5 s UTh

ZF8stoe= oy WY oJH Y o]l A Est= ZEY YT (List Z2) AH o] AA|= iter ()

R ]4“0}71‘/Pfor z o Ah-gg ujuict A o] g H o] E] & ThE U th o] Z-& o] Ef & o] ¥ of] thf 3
Al dste A oHd, A o] H d o] M of] AFE-H o]n] £ X1 H olHdE o]HE EHF A, ¥l AH o] A |
Hol A gy,
typeiter o] ©f ZbA| g W-&-0] Q5

key function (7] ) 7] St == & o] A (collation) 4=+ A & (sorting) ©] L} Bl & (ordering) o] A} &5 =
#He el FHEYYH & 59, locale.strxfrm() S EAY SZ P HE2=AHE 7 E
e = o AR E YT
to] A ] g E 7L 2 Aol oA A XA AL Fol=A & Alofstr] fE 7] FE otE Ut
o] ZAEo+=min(),max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| g+ e dE oy ol dFsUth dE 9, str.lower () HIAEE Alolx F
%] Eﬂ o S A7 AT EAEE S AFUTE HAA o2, 7] & lambda EHA SO E WHE £ 5 9
Eﬂ, 0]% Allutt: lambda r: (r[0], r([2]). =3 operator EEL A MY 7] g4 AAAE
A3 UrTh: attrgetter (), itemgetter (), methodcaller (). 7] &4+E W& /\]——%5]—% ol
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.
lambda (th 52 ] gto] Fal A shife] £4 22 T4 o] E gl Azt

EHL lambda [parameters]: expression YUrth

LBYL ¥ 7] Aol X2} (Look before you leap). ©] T A YL =0} 23] E 317] dof] A H o2 ALA
A2 QAT of 2602 FAFP A2 U U 1, B 11 B9 24 S92
O3 28 = S0 A, LBYL 22 (E7])y e (H7]) 2l AR 20 WA 2 Aol syt

rﬁm

n Mo
0, 9,
I rr

e ¢

u

2~ SFS 2 L.
T g drEvEs

ful
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& £9], F=E if key in mapping: return mappinglkey] = ZAA} Zof|, 3} X 2 23] A9,
o= ﬁ"fﬂ‘:ﬂkeya mapping?| Al Al Ak AT 4 QlFUTh o] H o4& Zo| U EAFP H2H <&
Ag oA 2E 5 vk

list (B]2E) U ghol A Al d s, T o] Fol| = B30l Yaol that AN 271 0(1) o) 7l wl 2o, AZ Bl 2E
(linked list) B Th= TF= o] 9] vl 43} §- A3 T}

list comprehension (2] 2 E ,:,.—ZE]T{L/S A2 84S AR E= YR E At 1 2 E B ERE 59
Z‘_ﬂﬁdmtﬂ result = [ {.#O4X}'.format(x for x in range (256) if x % 2 ==

=00 A 255 Afolo = HEE2 1674 (0x.) 52 £33t BAE ] gl2EE WUt if
Z‘é% A2 5 QlF YT "3‘*3}“&, range (256) ol Y+ BE 847 AP Urh

loader (2¢]) 2 ES ZE31= A, load_module () °]2HE o] S92 1
ol 7 =8 F YUtk AASH Y82 PEP 302 &, 7 Wjo]|~
£ HAS.

magic method (W] 2] M A=) S v = o] w]F 4] A<l e T

£ s it 2o e B E

Ae
Z 7~ = importlib.abc.Loader

-
I~

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf of] 2| HH
HAEELS T = A o)y AA. 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST}

meta path finder (W€} 2 3}Q1t]) sys.meta_path & AMo] Z&F+= 3l WE F & 3Rl 4=
AE] ol oF AHFE o Q1 7]&= A v thE Yt
HE A2 37 LA E HAEE A= importlib.abe.MetaPathFinder & ™4
e},

it

metaclass (W€} 22 &) Se2o) Sefn. S Fos S o) F, 2L 9H e, Hlo)x S 259
55& e yth vE SHas of Al S WobA Ze S e Ao Yok 2o A4
Ay z2aefg Aol 72 Fds Aedych ol WS S vtes A2 ALH Vg
FAHAE WS Ao AdUnh i 72 AR A7 o] EF 7 A A8 A, 2874
o, WE S 2= FHstal ol s & Ale @tk o ER{E AN 29 27 (logging), 2 =
FRde 7k A B 4, 4 o2 2ol ARy o

o] Py
= =l
method (AZ) 2ah2 6] ol A5 . 7 Zeh o] A1 o]l B
HAEE A HA QA (EE self gt E¥TH 2 JIA®HA A E HFUTE T4 S5 ~502
£ HAS.
method resolution order (W A1= 7 < A) WA= 274 ¢A= 2351 S Ww S QA= o2 2
259 AU 23 dE|aRE gho] A JE|Z 2 H o AS-H e 59 Al e 8- The Python
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2 5) sho]#l 7= 223} th9] & Wbk A, R ELS 92)9] ol AAE
A5tk B e 9y 220 8 selne e 2Eg UL

712 & HA L.

module spec (R & A28) L ES Z 3=t AHETH
importlib.machinery.ModuleSpec & 91~

o
i}
rr
o
alf
ot
N,
o

MRO w4 = 274 A & HA L.
mutable (7} ¥) 7} A= Zro] W 4 QA
|

named tuple (U] Y E $Z) (named tuple(V| Y= FZ)) °]
HEE }\]-_&'5}-0:] ]1: /\-51-/\ O]‘C _g_/\oﬂ N x
St Vv E ﬁlg T st
time.localtime () os.stat () 7} 92 ek gk 283t o YR P ol vd=E FEHdUth =
o2 o= sys.float_info?jqﬂl-.

rH
-
0.
rlr
o,
o
ok
2
Ho
XN
i)
i
)
A
29
ki
o
=
ko
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>>> sys.float_info[l] # indexed access
1024

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

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

True

AR UVJE FE2UHZFE HAY o) Utk =&, tupled A A% ﬁﬁﬂ%%%%g%@ga%
A 2ol Aol 2 MUE FES BE + s o8B Toak A7 AAAAY AL Br
collections.namedtuple () 2 & 4 AS5UTh T2 7|HE A H AAFAY YF U L=
EZoAE RS 2 gt 2 7R 2w A EE 27 % gtk

namespace (0|5 F7H) W7 AT = F4. ol F 2 GAYEE FEFYE Ao FHE ol ¥
(MA = o A) Erkopet A, Ao, W o] F 5] s Uth o] F 3L o5 == YAMA
_‘?_T‘Z:r/‘éa A Ygguch o o], ¥4 builtins.open 3 os.open() 2 159 o] E F 7o 9 &
B Ee o8 0L OB B YE FANCAE LA B A A4 7
q01] E22 Uttt 9 & £9], random.seed () = itertools.islice() Bt 2 1 3

—O] Z}Z} random I} itertools BEEO) o5 +EE ¢ g o] B3} - Ut

namespace package (°] & $ A B A7 A5 A oY 2 U 7] 5 8= PEP 420 7)) 7] #]. o] &
7 A= 22 A A AA 7L %i% 2 QAL 58] __init_ .py 3ol glemE A4t 9 7] 4] &=
chEUTh
HE T HAS.

nested scope (ZHE A7 Z) S Ao oA H4E F=2e}
Te vk ﬂ*oﬂ JeWTES 32T 5 5k
® 0] 5 4] gt 2] 2o sok STk A
WA=, A M ELS A A
s etehch.

new-style class (77 2Bl e 2) A F2 ZRE F
B 2719 ol W WANAE, 28 A 9

_ _getattribute_ (), EH 2 HAE, ~HE y A=

AFg3 2 gl ol th

object (AA) AE] (JEHELZH S 2T SZA (WA ) o] YF BE¢o]E]. T3 BE w28 S~
o HFAA wol s Fe AP

package (3] 7] 7)) A B REEo}, AA BT AHH 7 EL
l—‘Hﬂx]%_path 01 ﬂHE7]_O1L— _4_0]5(4 U\:ot}\/]q_

At W71 A & o] 5 FXH A = HA L.
parameter (|73 Sh (= WM =) Boj ol A Tk S 5 Gl A (s oW A AAS) €
ARt ol 5 & ﬂﬂﬂ oA E5of vl 7h A "r7} As Yt
e 9x-7]9 = positional-or-keyword):—‘Hi] b 719 E A2 A
H 3

ol
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

3+
A=
)

e

i
-
30,
rr
rO
R
it
N,
o,
i)
A
v

’def func (foo, bar=None) :

o 9 - A& (positional-only): A2 Al52 5 A+ AAE AAZFUCLE A Ag A HF+=
S Ao /A S HE ) / FAE 2388 I F ol AY T S A5 oA E 0] thEolA

posonlyl 3} posonly2:

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

19
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L]

W

] 4‘: 2§ (keyword-only): 7)1 EZ T A 52 5 Y+ AAE AL F E]' 719 =-A-8 w7
S o o] i ol A ol stk ZHA-9 X Wi AU+ E DT = Z el A 7‘4-/]31'
9)\?5“4 o} o & 01 o}2-oll A kw_onlyl 2} kw_only2:

> rlr

[o N

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

o 7}H-9] R (varposztzonal) (T2 w7/l HF=E ol Al o] u] Bhol=o A 9] 2] AAL=9 tl3)) Al&-2
T A=A AAEY g AAAE AAZFYTh ol w7 g = w7 H S o] Fofl * & kel
29X ZgE £ AdF UL A& S0 th ol A args:

’def func (*args, **kwargs):

+ P AE (arkemord): (£HE D W55 of 915 4 o)) oG el 2 A= A E o))
AZE 5 Sl Qo] A5 9= AAEE ARTUTE o) F w e v ol Fol <o &
ool 24 4D 4 &ITh o= So 919 ol ol A kwargs.

WA A8 QS-S 98 /1 gk oh ek A e Aol ALt B4 AAES AR T 4 AT

}301 F &=, Az} v =2 }polof L} 2= FAQ A&, inspect .Parameter Z @2, function
4, PEP 3625 H A Q.

path entry (G2 A=) 4= 7] 5holt) 7 QEE I HEES 27] 980 Fushe Qs Jw 4o s
4.

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZFHE(F, 42 JEDZ F) o] THFE
kel Qdd], FARX 42 JdE ZEEES = YHES <L Jd5FYTH
AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (4 2 QE 8] F) sys.path_hook E|AE J=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (F 2 7|49 5}2lt]) 7] v} 4 = 3o & F U, I 2 E H =2 oA BRES 35
yrtt.

path-like object (27 ZAA|) 3t A28 A2 E e+ AAl. A2F AA= 42 E UEH = str U
bytes ZAA| o] A} os.PathLike Z2 EZ S Fd3E AA YU} os.PathLike T2 EF S XY
]

Sl AA) = os.fspath() FTE SE A str Y bytes L A 2" Az 2 HEE 4 5o}
th4l os. fsdecode () & os.fsencode () & ZZt str U bytes 2345 BEZF5t=0 AFE &+ U5

Uth PEP 5192 =915 95Utk

PEP 3}o]id 74 A<k PEP= 3ol AFUE o ZEE AFstAY sho] W e I 22 A2 Es &7
e N2 7 sS AYste AA A QUL PEP+ At 7] 5o tid 2% 7l AMS 2 2AE

Alza of gt

PEP= F 8 *HET 71%% At FA A g AFUE dH2S TR sty spoj ol St A A
P 718 Wl AY S AU o PEP 2 2k AR U E W ol A el & 758k i)

portion (S£4) PEP 420 o 4 2] 8k A &, 0% 32 317 Aol o wbA] 5= shitel plelejelo] Soj gl
ST A @p LN A & A% A5 FUh.

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

provisional API (Z+73 API) A3 API= 22 glo] B g9 A T34 R ozHE A=3 A9 AYUrh
AE] s o] 29 & i‘rﬂ O%WH A GA T FA A ojgtal RAIFH = 8 o] fEAEe] B8ttt
S A= 4474 T3 o] FAHA e WA dojd F AFUTE IR AL B Qs oR
dojual = o= AdUtt—APIE 23617 Aol X Foistal 224 Ao dad A -follvk

Aol Atk
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>

TR API N 2 A=, A S &g o] FAH A Ge W2 (259 —’F‘?}>> o7 047453‘4‘4 REAEH
-cxﬂ of thafl JA TS FA =M= o= %
o) AA BE 2ol et oul A7 B TRA AA 2 5ol wm e o U
syt o A S Y82 PEP 411

provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (3}0] %1 3000) o] 3.x viaE 2hle] ™ (M 39 w27} ¥ njef o] ojof7| | A Ao gt 3]
ol Fe°lth) ol 22 (Py3k) & S0 27| % Tt

Pythonic (s}o] Th-&) THE o} 504 AuhA Q) Y EL A3 A ZEE 785 41, 7o) 1 Aojol A
1R A7 AR S o Q5L Fh7ho] mEs ofoltolu} TE 27k o & Sof, hol ol A A5 2k
GG for BEABAN olclcl B0l 2 e @8k FHSE AYUT, T BE Aol ol

Fol FAE o] glon e, stol ol )% a1A e AREL Al 54 72 & AL = Bhick:

filo
27
(e
i)
v

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

o 2B, shol ATk Wy £ o Fguith

for piece in food:
print (piece)

qualified name (J 135 o] 2) ZEY A AF oA ZE AH Fe A, &5, wAE Oﬂ O]E% (A=)
= quzt Ho =z FEH o] F. PEP 3155 ol A FoF Ut H A4S ot Fa 2] Ao, A3t
]u 2 AA Y o] 5T

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

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth._qualname__
'C.D.meth'’

223y

B2EE 77l AHE , AA S AF3E o= (fully qualified name) S & B 12 3] 7| X &
A REE 7= ZJEE E]% O]%%B]U]?QWTZ]- o & 50],email .mime.text:

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

reference count (2 3147) AA ol tf 3 x| A5 AA ] F=x Slp7F00 2 DojA |, vl 2] 7} uhg
Utk 2 3¢ 322 dukz oz glo| W F=of = ﬂxlt A ok, CPython 7@ <] 34] 2 A dYth
sys E%% EA AA e Z=x 345 E8F = getrefcount () = Fo Tk

regular package (A #|7]A)) __init_ .py YL 3= e gt 2o A5 A 7] 4.
ol I A = HAL

_slots__ S o] A, AT of
AAGe 2N HEZE Ass 23S
= 722 HolehA, ‘}ﬂ glof ve 58
g5k Aol F5UTh

=
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sequence (A]A2) __getitem_ () ST HAEE &3 A5 AGAE AFGSHmE 8 4 WA AE A ASaL
AF2Y dolg EelF+_len_ () MIAEE BY ot ofElelE. BE WA A IS UEsEd,
list, str, tuple, bytes 7} 55Ut} dict =3k _ getitem_ () ¥ __len_ () < A YA g,

ct or _ =
230 A4 T4l A9 2] 20l 7] 2 ABSH w Foll A2k opzh B o A ALk Aol o3
oF S ok

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

yond just __getitem__ () and __len__ (), adding count (), index (), __contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (J 2 t]A o] x]) & o] ghte] QAR Fof| 7|2 A AAE = Al g T ta)x
.

slice (&2lo]2) HF A|A~ o dBE 235l AA|. Eefolaes B ATHE 78S ARRSIA T Y
t} variable_name[1:3:5] A&, [] Stoll A o7 719 7\—;(]"—::_ ZF2o7 Byt tZs (AE
AFIPE)F7HE YREHo=w sllce A& AHs gk

special method (534 | A &) EI-O] ol gof o ArkE, QA 22, AP ul] FAH
ol M= F 7Hv4 V=2 A &stal Evb 01%% ZEa syt S5 HA
AR ‘?l":oiﬁ S4rth

statement (£73) T2 29 E (ZE9 (EF(block))) & FASIE FEYUTE EF2 2384 o] AL 7|9
c= }\]-_9_?5]—% o8] 7} LR E %0 st Utk 718 if, while, for.

text encoding (A1 AE Q17 4)) FUTE BEXI S vlo]EEE ¢ FYP3= A,

text file () AE 3}1Y) str AAE =
H ol AEY S BAM AL E—ﬂﬁﬁ 2 s A FULH HAE 5G9 2= HAE BRE ('
FE'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE E = JHF YT}
Ho|EGF A2 & 91 & 5 & 3 AA o el A = vlol v g 31Yd = Zx3A 8.

AL G E (O G FLOSE () A AT FHR FAL.

©
rok

5 9% 5 A %, GAE AL AAZE vho] = A
L=

mlil
OWR

triple-quoted string (4= u}2 3% ¥ AR
w23 shuE S EAFL O Qe 752 AlF A = FA R, of 8 7HA] o] ol A 27 Y5 Ut
ojaAo]Z H 7 ke AW E U ZWM-EEE FAE A 2FE Y= F 5, AE FAE 24
FiE o] 2ol 2H S, s2EYS & 53] £2 AFUTh

type () shol#l A 2] & T710] oW E7] AN AAE FAFTh EE AA £ Fo] drch A9
P2 __class_ olEFRER A2 A type (obj) B 8= F AU

type alias (3 o A2l o] 2) FL 418 ] Q) she] BHEo| A= B F o],
Folgelolat 3 =g destshe o f 8T olg 51
from typing import List, Tuple
def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ rhesh 2ol B 97 44 BE 5 de U

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

E 2l ¢ U RES 3] 7T E = 32 AR St o |

o] .
S E= A8 Aol sto] Mo A FAE A= syt AR A § 24 =0 §-851v IDE
g I=ESL L YAEHE FFUH
A9 e A, Al FHl2 oERRE Y 49 g SIExtyping.get_type_hints ()
E ARt AM AT JFU T
o] 7%= AW typingd} PEP 4845 I X 5HA 2

universal newlines (f+UH A & d7)) D} JJr Z2ASS BT 9 202 A3, d2E 2EY S 54
Bh= B = 2 7H S QX} e \n', A== \r\n', ALY NEA] & '\ F7HE
Ao J?{roH/H = bytes. splltllnes () ®ut ol 2} PEP 278 &} PEP 3116 & H A 2.

variable annotation (H4* o] o] X)) Hy == ZHP 2 olETHE o] - H o] Al
HeEE FYgnoEREY ool AS G uf Y2 A8 AFGdyrt:

class C:
field: 'annotation'

M olmHolde Ao R o JES AGHUT: o Fol, o] WSt int 2 Y R0E

EEREE

count: int

0

W o] = H o] A - H-2 A A annassign ol A A g T}
o] 7% Ak 4 o H o] A, PEP 484 % PEP 526 3% 814

O
virtual environment (7}4} 7)) s}o) % /\]-31]-9} SE& 2ol T2 A|aH

1l
Aladlol A A E = o E shol

832205 ol JHE P ¢ Y071, shol 4l M) E 71 A 52 4125 A v} 928 o] = o
A& s e ok, B Aoz Ael Aal 8.

venv &= E_}‘ﬂJJ_

virtual machine (7} 714])) &=
ZﬁdLﬂﬂEﬁEEA

Zen of Python (3}o] 4 ) 5te] 2 T 2}e
Utk o] 5L 5y mExE

ulo g Aolg AZE. go| W] 74 7| A= vlol E T = AnAd 7}

e} FEEo B2y, Ao E o531 AFL3E U =29
ol A (import this) & Jatd B},
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o] A A= reStructuredText A0 A FHE01 X A0 &, sho| W AP AE 98 583 A 2H 4] A g7
Sphinx £ AH&FF U T

A A9} o] 2 93 B4 Q1 L sho]l W A 9} v A IR 2 AR o7 AABARLY = F ) 7] oj st
AT, o] ¥ of] t 3 4 B += reporting-bugs #| o] A| & F LS Al & A 22 AL B AR QA VS
yH

U BEolA B2 AE =g yth

e Fred L. Drake, Jr., & 3to] A A PA =4 7o) 2 Aol A} gk Zel=
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2
N
-

« reStructuredText 2} Docutils 29 EE JIE &= Docutils ZZ2 A E,

e Fredrik Lundh, Z22] Alternative Python Reference 3Z 2 A & of] A] Sphinx 7} B-& o}o|t] o] & A ¢lH Y}
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apPENDIX C

AALRL 2fO] Ml A

1 AT EQ0{e HAl

] WL ABCElE= Ao A AZ A v & &X 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
./] Guido van Rossum o] 9] 3 1990 At Zulef] rEo] H 50Ut 3tol M o= 2 A& 52 Be 33 o]
Q‘”Z}”&, Guido+= Fto] W o] £ 8 A AR o} Q5T

1995, Guido+ Virginia 2] Reston 9] 9]+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston va.us/ 2H2) o A1 5Fo] A 2 A2 A% B, o] ol A o] 2] 1 A2] 432 £ 9] 0] F 2 A WL T

20003 5¢Y, Guido 2} 5ol A a1 A 7 9FE]l & BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs ¥ & A4 A5t} &
2 3 10%, PythonLabs & -2 Digital Creations(¥ Al] Zope Corporation; https://www.zope.org/ #Z) 2 & H 55Ut
2001 d, sFo] W 4 E ¢ o] A} Tk (PSF, https://www.python.org/psf/ Z2) o] A A5 5 th o] &A= gho] A
A A F QA S AFFEE 5E3] A H v 8 2 & YUt Zope Corporation PSF2] T 3] Ut

RE glold a2 g2 FI| A d Ut (F7] 22 F 2o o F A= https://opensource.org/E FZ 3 Al L).
Ao, PR (FA W AL obdyth shol Ml ER2 GPLI TP Uth obel o) Et chF T
(]

EE

1~l uN‘ 3,; (@]

Hf = =t oAM= 32T T S PNEY GPL &7
09.0~1.2 | n/a 1991-1995 | CWI yes
13~152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.12 2.1.1 2002 PSF yes
213 2.1.2 2002 PSF yes
2.2 ol A+ 2.1.1 2001-#A] | PSF yes
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F3: GPLY ST 2S $2)7} GPLE shol i W E Btk 212 o84 & ok o, B ol Al
Shol Ml GPLT} 28] ol e 2e) AL 3/] £os BEA i 54T WAL WET 2 g Ttk GPL
S 2hol ks Sho] M3} GPL dhol REH ThE 22 EF0) S 2RS4 A FUTH OE A5 187
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C.2 mo| Mol HMASHHLE AFESEY| 2It 0|8 of&
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r

gfo] A A Z E 9 o] @} AW A= PSF License Agreement©l w2} 2fo] Al 71 Hof 5 Ut}

glo] 4 3.8.6F €], A A2 oA, Z2]H Y 7]E} T =+ PSF License Agreement 2} Zero-Clause BSD license|
we} o] 5 ehol 4l 7} of L.

SolAo) B4 A% 4megofol i ChE ehol A7k 4 SH T ehol st 35 ehol Aol Bt
SE9) o h R Ut ol elat ehol A 55] BT BB S £ e 4 e gojo] T8 2ol 4l 3 S0l B
FzeAAL

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.13

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

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

3.8.13 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 3.8.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.13 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 3.8.13 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
3.8.13.

4. PSF is making Python 3.8.13 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.
—0OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.8.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.13

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.13, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

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

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

(TH& SOTATl A1)
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.13 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.

(9]

3 ZeHEl 2 Z Eq0foll chst 2lo|MlA RS2l

o] AL sho] A ) E ko] EFH AR 4z g ofol Tl g B ABA ¥ ol b1 Qe Thol sk 5ol
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C.3.1 HZEM EQ|AH

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e o 7Nt =5 XL 22 ddl =9 A4S IdE 57 Ad Yt

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 A%

socket EE2 getaddrinfo () 2} getnameinfo () &F&E A&t} o] 52 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 #7| &z|

http.cookies RE2 thg3 &2 £ AHEHE 283Ut

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 2! UUdecode &

uwu RES 023 22 o] AFLES 23

%

Y

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

(TF= ol ATl A%
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C.3.7 XML &4 =2 Al

ol
¥

xmlrpc.client BE2 b5 22 3o Abde 2943 th:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll REL T} 7} 28 29 S 2 HF T}

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

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

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

C.3.9 Select kqueue

select BE-S kqueue QB 5] o] 2] Ta] T}g7} 22 Fo) S =TT

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

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

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

C.3.10 SipHash24

3}9 Python/pyhash.c °]+= Dan Bernstein ] SipHash24 €17 2] & 2] Marek Majkowski 2] - & o] 3 3}=] o]
AsUh o7+ o33 22 Y& £3F o JdFyth:

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

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

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

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

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

C.3.11 strtod 2} dtoa

C double I+ &2 749 WIS 93 C &4 dtoa &} strtod S A2 5H= kY Python/dtoa c = A http:
/ Iwww.netlib.org/fp/ ol Al A& 4= 91+ David M. Gay 2 @8 o] &9 wtd oA FAE A5 YTH 20095 3y
16dol e AR stdo= tha 7 22 A&d B gtoldls F A 7F 23 of sy Th:

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

The author of this software is David M. Gay.

* % o

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.

* % ok X

*

* 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

B 5 hashlib,posix, ssl, crypt + &
S EEREESENETI e
o= 2 o 7)o OpenSSL &Fo] Al 2 AFE

B A A7 AHEE 5 AA sHE F7He] A 5= #1301 OpenSSL gto]
X gho]lW A L2 7L OpenSSL 2fo] B &g AHL S 233
= T H:

o
>z

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.

(TH& ST Aol 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)

(cF

= oA ol A%)
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All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

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

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

the code are not to be removed.

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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 =5 ——yith-system-expat & FA SR &= 3, EHH expat 22 AHE S AR5} o]

dEgynh

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 8HAL WTCE —_yith-system—1ibffi & FASIA] &= 3t £ H libfi &2 AFES AR5 o]

e

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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z1ib B2 A|2Eo A A zlib W o] Y7 LefE o] A o AbRE 5 glow,
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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 ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
°
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Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

(TH& ST Aol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

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

Agstel =g o)

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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 E|AE AQIE
test F 7] X2 C14N 2.0 E|2E A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
[ Iwww.w3.org/TR/xml-cl4n2-testcases/ of| A 7FA 2k 2. ™ 3-4 BSD 2}o] Al o] v g Yt}

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, this list of conditions and the fol-
lowing 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.

C.3. Zgt=l AmEQo{of CHEE 2lo|MIA 2 59l 43
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* 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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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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sho] 3} o] WA
Copyright © 2001-2022 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.

WA 2ol 0 AL AT ARE o AL9) 2ho] 4l o A Al F T
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Non-alphabetical

oo 11
2to3,11

>>> 11

_ future_ , 15
_ slots_ ,21

A

abstract base class (FAH|o]2 FE ), 11

annotation (o] &= o] A), 11

argument (Q12}), 11

asynchronous context manager (H]% 7] 7 €l
2E A A, 12

asynchronous generator (8% 7] A4 g o] ),
12

asynchronous generator iterator (M| % 7]
Al ol o] Bl o] H), 12

asynchronous iterable (H]Z 7] o]E & £), 12

asynchronous iterator (H]% 7] o€l & o]¥]), 12

attribute (]EZHE), 12

awaitable (9Jfl°|HE), 12

B

BDFL, 12
binary file (Holuel 5+4), 12
bytecode (H}o]E F &), 13

bytes—-like object (H}O|E

C

callback (&%), 13

C-contiguous, 13

class (8 2), 13

class variable (F#2 W), 13
coercion (Zo]A), 13

complex number (BAF), 13

context manager (ZEA2E #e]A}), 13
context variable (AH2E WHE), 13
contiguous (9<), 13

coroutine (ZFH), 13

A5 AAD, 12

coroutine function (ZHE ), 13
CPython, 13

D

decorator (HZd o] H), 13
descriptor (232 HH), 14
dictionary (944 %), 14
dictionary comprehension, 14
dictionary view (8944 g 1), 14
docstring (52 EH), 14
duck-typing (¥ Et°]3), 14

E

EAFP, 14
expression (234)), 14
extension module (B 2 E), 14

F

f-string (FEAY), 14

file object (F<Y AA), 15

file-like object (L& AA), 15
finder (3} ), 15

floor division (A4 Y=A, 15

Fortran contiguous, 13

function (&), 15

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

G

garbage collection (ZFH]A] 7)), 15

generator, 15

generator (AU & o] E), 15

generator expression, 15

generator expression (AU d o8 &4, 16

generator iterator (AU d o]E o]E g o]E]), 15

generic function (AU E ), 16

GIL, 16

global interpreter lock (A% 9§ = 2 H
=), 16
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hash-based pyc (S| A] 714k pyc), 16
hashable (3] A] 7}%), 16

IDLE, 16

immutable (%), 16

import path(YZE Z =), 16

importer (YEE), 16

importing (Y£H), 16

interactive (t)33), 16

interpreted (A EH Z B E| L), 17
interpreter shutdown (JEZZEH £8),17
iterable (9] & E), 17

iterator (o] El# o] ¥), 17

K

key function (7] &), 17
keyword argument (7] = AP, 17

L

lambda (1}, 17

LBYL, 17

list (]2E), 18

list comprehension (BAE HZ23A), 18
loader (£4), 18

M

magic
method, 18
magic method (W] & WA &), 18
mapping ("133), 18
meta path finder (WE} F & 5121 H), 18
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