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f-string -- f-2 45 H8

f-strings -- f- 5
WA £ P AR AT A R A - A AR ) A AT R F IR S . 7S
PEP 498,

file object -- 3L %
AN TFIH ) SCH) APL (A read () B write () Z6¥%) DA FERIEMIRTSR . AR H A2
TN, SO G RT AR B B ST 8 S0 . Hoh 2B (A7t sl A5 e s 1o ) (5 s o
Nt WEZMIX, BE:7. FilE%). SUPNRWERN 2 28 A,

SERp b =B SCEERT G JE G =2 ) SO, SR — i ) U PASCUR S BT E
SCIAE Lo B, QIE SIS S IE T R open () BREL.
file-like object -- 3L} 5t
file object 1 [E] XiR] .
filesystem encoding and error handler -- 3 RS 4% X, 5 HV IR ALBI 2
Python JI R M HRAE ZR GEMS 71 E M 1) 481 R Gt 4 i Unicode 1) 4 i 305 A IR AL PR -

S R G AR AR A A ARAIE RE AU AR RS BEAE 128 DA Ed . QAR S R G gmt s =X o
VARAE I ARE, W API BREFTBE£2 5| & UnicodeError,

sys.getfilesystemencoding () %l] sys.getfilesystemencodeerrors () @é&ﬂ%ﬁﬂ%;ﬁ%ﬁxj&
R G I S AR A R .

filesystem encoding and error handler J24F Python J2 8 i# 1 PyConfig_Read () BRFCRELEN: HS
5% PyConfig {0} filesystem_encoding vl filesystem_errors &l

g2 Wlocale encoding,

finder -- #x k23
— Pl E R R AR T loader XS .
MM RB AR Tk EERE WA sys.meta_path ], UM% 0 &R E WA
sys.path_hooks {?'EFH o

%5 finders-and-loaders F] importlib DA T T L4077,

floor division -- [it] | I35 i:
] T A BT R B B bRk . ) FBUBEBRE s AT /7 o B, #ikxX 11 /7 a it
HEERIE 2, M5 Z MR BRFE R EIERERE] 2,75 o 13 (-11) /7 4 2R -3 B2
-2.75 B T A4 . L PEP 238

free threading -- |4 2%
—FRERFRARTY , FEA]— MRS N 2 A AE 1] DAR B2 4T Python F5hY . 5 AN )& global
interpreter lock, TE[R)—fZ| R RF— LA H T Python #3515, 2, PEP 703,

free variable -- [ 125 H:
FEEXTE N, WiEFPITERTE Y, B RS R R a4 2= [ rh g R & Tz 4
23 [a] ) SR AL AR S B . 2 Wlclosure variable WHFEG] . FESSPRV Y, BT codeobject.
co_freevars BRI S, ZARTEE BHEHE A VEclosure variable 115 ] o

function -- pR%L
AT LA U 2 R [ BB — 2B A o 38 A] RATA) AR A A B2 24 IR BRI Tl A
Y5 Wparameter, method i1 function 2577,

function annotation -- FRZkRT:
RPEF X} pR O 2 8GR [HE A annotation

PREPRE I TR 20387 - BIAnPA R BB 2 int ZHOFHHLRIE—4 int {H:

def sum_two_numbers(a: int, b: int) —-> int:
return a + b
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BRI RO Y TR ) AR UL function —7 .
Z: W variable annotation 1 PEP 484, H ik T I DIEE. 512 4 annotations-howto PA T fif i F b5
R dc SRk

_ future__
future 1E47), from __future__ import <feature> F§/NIiFasd T RHAE A S Python & i i HF i,
AR TEE RIS ORI G B . future  AHCSCRYICSE TR RERY feature BUE. LA
WL X A BORME, ARAT AR B BURTRRMEAE M RO AZIZIE S AR ESR (B8E) 78
(ELEYSWIENT

>>> import _ future_

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

garbage collection -- L ¥zl
TR TN P8 B FH Y P9 A7 22 [B] Y 1 A o Python Jgai a5 VT 80RT— > BERS AR I AN T BB ER 5 | A 07
IRBIR IS S A TR I ) . AT RAE ] oo Aok das il IR [l i 2 .

generator -- 7L %23
W [H]—Agenerator iterator W RREL. BREERBGEEHRE, AESTETHAE vield FKEAAE
P R INE RS for-IEFME I BUR T next O RREIE—FREL.
T R4 AR, (ARSI O T AT RE R T £ R B R R E . WERTFEIE R RIKEARE S, 1
i I A PR AR L BE S

generator iterator -- 7} 25 %0 2%
generator PRELIT AR S o

A yield 2UGIEIFEILERE, ICAPITIRS (AR RTEEMERN vy 154]) . M £ R &%
REMIZIS, ELMNEIFOLEIREEIAT (IR T5 UGS IS MBI T 46 1435168 R ) -

generator expression -- 2k B35 #6535 A,
Wk [E|—Aiterator [expression. B RLAKARGE B RXASGH A E LT —MEH LR, JWHEIY for T
A, PAR—ATNER) 1 T4, AR ARSI INZE REE S — R IIME:

>>> sum(i*i for i in range (10)) # FH{E 0, 1, 4, ... 81 ZFfn
285

generic function -- {7 % pA %
SRS TR 2 B S BAH [ B4R 1 221 bR BNV 2 01 R . 1 Bl 2 080 36 She it o 17 2% (1 P WA
eS8
Y52 Wsingle dispatch R1EFES<H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %
A pe; BHEON 1ist of dict XFERY Heed. AT R 2R T fLEAt,
WL S Z R4 2% . PEP 483, PEP 484, PEP 585 il typing Al

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4 )5 i BE2% i
CPython ffRESR TR I ) —FBLa], B O E — i 2] O — N EARAE AT Python byrecode. ML
WA REN G (FF dict SFEEPNERA) X R VTII R F kT CPython SEHE.
SRR BTSRRI T, AU W HE THE 2 AL BREs BRI FFATHE .
ARad, JE LR R B =y PR T R BT A AT T O B BT 45 T He 4 B A BRI
GIL. It4h, TEdhAT VO #HAER 2 2B GIL.
1 Python 3.13 11, GIL AJAfHA] ——disable-gil #AEHC B HEMUREE AT . FE4EH LT 478 Python
ZJa, AT -x gi1=0 BEE PYTHON GTL=0 MliAL 5 J5ia 7. WARMRRE A 2 LAE R
TP PSR T iR s il J] 2 4% CPU B4 S . %7 iRiENs . 155317 PEP 703,
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TEZ WA Python's C APL i, —NRECTRES AW B 27 GIL A BER N . XK AA

—A~attached thread state,

hash-based pyc -- K W75 pyc
651 P 6T 7 YR ST 1 W A L T I i i 18 R T R i a2 A RO ) S S R A S S L pye-

invalidation,

hashable -- n] W57y
— R GAR AL N A BB G A (EFRZEA __hash O HIE), IR AR
MGHFTHER (EREH _ea () J5ik) BERFRN "TobA X5 . WG A5 X G 5 H AT A A e 7
{H USSR A 2 AH 5

TG A PR X SRR P SR AR B A BT, PR DAk S B A A PRS0 s A fE

KZ % Python HH N FTAS PN B X R ER 2 T A Y ATARZS A% (Blans) k7 dh) ARG S: A
AlARZR R (BN TC4LA frozenset) (4 BEMIKICEI NI ARSI . P2 S5
MG BRI TR AR . BN E—E A ME (BRAERS O ER), BN Er A e
FTEMW 1id0 .

IDLE
Python F4RISTT & 527 ) B . idle J2& Python FifE B A7 AT A4 B AR G5 S0 AL AR RE AR PR35 o

immortal -- jic 2 % %
KA ZZAE PEP 683 15| Ay CPython SEILATY.

AR RIBTRAERXR, WEWreference count FGRALHAEN, NI ELEMREARZ AT EKIZA
KPP BC. BIAN, True F None fE CPython FH#JE Tk AR .

KAEXT R AT sys._is_immortal (), Biifid C API 1) PyUnstable_IsImmortal () FFniH.

immutable -- f~A[ZE %} 42
HAEEEAA S . AR FAFERAICH. XA RAGEORAS . AR i
;/I\KWEWE’ MDA EHIRT S . EATHERR 2 B A Er o i g EEER, flanfE Rl
A

import path -- S A J8 %%
MEZMUE (B2 45 R ) HBWSIR, SPBRpath based finder FRAER A B, TEFAR,
WAL E S FRIEHE R H sys.path, [HINREERGABFTEERH FREM __path  JEH.

importing -- St A
A ) Python AU EE A 75— S Python AUAS T 6 AL 7

importer -- 5 A %3
BRIFMBBIRRI R SR BEJE T finder XUg T loader .

interactive -- A3 If.
Python 47 7 — a2 B AUERERS , X BWE VR ] ATERPREER AR AT 5 S AR A ERIA =X, S RIS
BRHGR. AFAESHMES) python Ard (1] DAFEARAGTH AL 32 32 B rfr g A0 B 3 BT ) o
TEMHANE B A B R AR E 78 (GOME help (x) BREL) . A R EBX LR,

2= I}, tut-interac,

interpreted -- fi@ Y
Python —@FfEREAUE T, S RMIFIIET , BAME D H T 4R AAAE T
AR . X MO TR SR T DAE RS TR M @ v AT S T . REALE E
A g 85 5 A 0 I R, (R KRR P A A2 TS 8 . & Winteractive,,

interpreter shutdown -- fiEREES M
TR KPR, Python fRRERSRIHEA— MRS T I B BAP BRI A © A B9 UR , Bl Al
B EENTREE S BRSZ WA e % Xa % P e s e 555 | EE g £t
HPAT . FERAN BT RIS T RE BB A s, BRI RO SR A TR R (5 W5l
TA R S5 )

FRREAR T ZE RPN 2R N __main_ BOREIE AT A 58 AT -

iterable -- W[ X} 4t
— BB AR [ R AT 5 . ATER XTGBT 5 A P P28 (U 1ist, str fll tuple
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) DA KBRS TN dict, LAt 2 PAEATE LT __iter () JYEESEE T sequence 15
XY __getitem () FIENHE LEHIXTS,

ALERXT LT T for MHMPASIF 2 HAW T Z— NP (zip O, map (), ..)e 24—AN1] %
RIS GAE RS EGAE AN E R iter O B, BoRPNEXT S ERS . X R ER S E T 4HE
LR W . EME AT ERXT SR, (REWEAFEIHM iter 0 H HEABLE ST S,
for 1EA)S H BN A VRAEFRARLE 44, B — NI I Y R iy 4% 725 ) SR AEDE IR A ARk R B . &

Witerator, sequence Flgenerator ,

iterator -- 0%
RIS — R BRI RN S . B ERERH __next O IV (HORFHAZ 25 N B K E next ()
K5 BAR B P I 248G R AT B 5] & stopTteration . FX B L AN 5
MR RS, T __next () HEHLFIKGIK stopiteration, EAZUHHEA
_dter () FEHPRRENZERIN R A S, PRS0 E 2 T kA5, "I T H Al ]
ERX G AR TG — D RENBIINEI 2 Z R EE U7 E RIS . x4 (6l
W 1ist) AR HAZ A iter O BREEGRAE for AP IEHINERS A — s s . Wk
TEMCE O ARS8 2 AC#8 ) 22 3% IR 2 ik AR R g B R i) — s R vt 4, (AR R
B — R
2R B £ R typeiter.,
CPython %A iRl HEA TR AR E X _iter_ () BEK. BWEERENE H H 4 CPython H A LRIIE
LA R AR 2 2.

key function -- & pR %}

SRR R PR R B R R, R BB IR u] T SHE R A (E R TR XS R e BN, locale.strxfrm()
AT AR E IR 2 B HE T 6

Python "G ¥ 2 T A #f su 1 M B ek R = Hl oo R 9 HEAL 84 4 7 e H P 238 nin0),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/)L&
itertools.groupby () .

2 My T AR @ — A R L. BIAn, str.lower () ¥V DARIMEZ B KNG HEF B Bt R ER
B, BERE T iE G 1ambda FIAACRAI @B 1ambda r: (r[0], ri2]). BLAP, operator.

attrgetter (), operator.itemgetter () i operator.methodcaller () %ﬁ%@é&ﬂ‘]i/\’f@iﬁ%o

THER HFHET RPN 6 e £ s 1

keyword argument -- Yo gt 5 5
Z: Wargument ,

lambda
Hi— A~ i expression 14 SR FE 24 WK R AR, RIBX AR BRI, 217 lambda B AL AN
lambda [parameters]: expression

LBYL

EERIEBER” RIS . XA S RS SAEREA TR s 2w e A A iR A
BERAME 5 EAFP J7 XAG O L, RO KRR 12 T84

L LRI, LBYL TN S 8 “AR” Ml “BR” Z RS Mg, pilan, AR
if key in mapping: return mappinglkey] AIBEHI TYEARE#RIEZ J5 HAMLARI mapping H7%
BT key T4 . RN AT RT SE B 66 1) EAFP J7 2R bk o

lexical analyzer -- i) 75: 53 b7 2%
2 A EHIEXLHR; S Wioken.

list -- %1%
— i Python [N #sequence. EIRZ RHIFR, (BB HERLT HAGE T hoogkdmIpsE=R, Fhvimoc
EIWEHEE 2250 0(1).

list comprehension -- 51| i 55X
b3 —AN 7 5 i B A B A JC R I IR M 2 R 5 R ) — PP R E B L. result = ['{:#04x}".
format (x) for x in range(256) if x % 2 == 0] RFAER—A 0 F| 255 JLHE A+ 7S 32 H 45
%Xﬁ&?ﬁ% (0x..) ByFIFE. H ir FAZATIER, WIREEN range (256) FHYITE TLEARS
BEALHL
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loader -- I# 25
TN AR N5 . B8 X exec_module () fll create_module () i PASEPL Loader #
Mo n#Eas s B — " finder 12181, F37E S :

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i 7% X IS 2
£ Unix I, ‘B2 LC_CTYPE &5 XKW 4450, Br PLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FiXH.

ZE Windows [, B42 ANSI fLEETT (40: "cp1252™),

7E Android 11 VxWorks |+, Python ffi fij "ut £-8" VE Rl = KA igs = .
locale.getencoding () AP IARARIUE F K i 3.

5% 2 [Fl filesystem encoding and error handler

magic method -- AR J5 7k
special method W3EIE = [F] .

mapping -- W4t
- ﬂj :‘E :H“: H: ,J%T ﬁ% 7 EBZ 9-JF ; W T collections.abc.Mapping Ej collections.abc.
MutableMapping %%%%%%ﬂﬁﬁ{iﬁ/‘Jg%&Xﬁ%o lﬂﬁ%’é?@gﬁﬂ@ﬁ“%@jﬁ dict, collections.

defaultdict, collections.OrderedDict [/j\& collections.Counter,

meta path finder -- JCIR T TR ES
sys.meta_path E"J}%%Fﬁi}glﬁ] EI/\Jﬁndero ﬁ%ﬁéﬁ?ﬁ%%%mth entry finders ﬁﬁ%ﬁ%1ﬁ%$*ﬁ [ .

TEAYFE importlib.abc.MetaPathFinder | fRJCIEAEETRAS T sm ryE.

metaclass -- JGJR
—MH TR, JoE LAERY . RPMAERY R, oRnTE2 LR =S HOH A EM
M2 . KERA T R AT iR s AR PR — DN ERIASE L . Python [¥4R5 2 AMTET W A H &
NIt KR PUKIEATT BaxX A T H, (H4 TR IR, o] $R 48w K fufE v i v .
EMesHTicEErim HE ., gL e, REXT a0, satme], UM
T 13152 I, metaclasses.

method -- Jjik
TEA N E SR PREL . WA AR L — N @ MR, VR 2RI % Ay HL B —

Aargument GBE 4N self). S0 function Mnested scope.

method resolution order -- J5 /@ Pl )
T AR G S5 A2 A A 4R i 1 B R R IR T . 5 25 python_2.3_mro T fEH 2.3 &1 HUE
Python R4 BT 8 F A IR 1R

module -- itk
X5 2 Python MRS —FPH L BN o A BIEA M A a4 25 (0], PIALAE & Python X5, 1
YenT it importing HA/ERE N#E] Python
75 Wpackage

module spec -- Bibu %
— Mg E, Hi & H T s S AFE . /& importlib.machinery.ModuleSpec
S

%1% 2/ module-specs.
MRO
2 Wmethod resolution order

mutable -- n[ 2%} %
ARSI R T ATEEL 10 O PRFFREE I OL T e HEUYE . 7335 Wimmutable .,
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named tuple -- H.# 5040
AR “HAATCH” AT TR 4k 5 ocd, I B e] &5 [ JE b Re il A FRIE R Uy by i) 2 8L
B AR R E A AT RE A AR
HENERBMETHLICH, 645 tine.localtime () Ml os.stat () FJIR[EME. H—PHT2

sys.float_info:

>>> sys.float_info[1] # & 5|
1024

>>> sys.float_info.max_exp # 4 F By
1024

>>> isinstance(sys.float_info, tuple) # f;? f‘ ﬁ:fﬂ
True

HERZTTH RN E R (Ihan Bmsl 1) o sk, B4 oo vl 5 A e U tuple 4k
HRH 5 SRR AR B ORI . X AT Lo s, BUE WA DAl 48K typing.
NamedTuple, ﬂ%ﬁﬂﬂlf@éﬂl collections.namedtuple () ﬂéﬁﬂ@o E*ﬂ'ﬁiﬁﬂi%{)ﬁﬁﬂ#%
T Lo E Bl N B B2 ST A A 5

namespace -- fiy 443 0]
WAL AR BT . A S0 A RS RMNER, AR mREmaSh ()l
HBZW) . s Iﬂpdfﬁiﬁﬁﬁ(qﬂk%fi?ﬂ%ﬂ%% Bi4n, K%L builtins.open 4 os.open()
Al IE A E A2 2 (BR X ) o i 45 2 [R]85 2k B A TR A ke S B A bR BSOR S B 3 v T 2P N
AT ZEP . U, random.seed () B{ itertools.islice () IXFE VLA T X LR EGEH random
5 itertools B BISLENEY

namespace package -- iy %23 [i]42
— M TR AR BIpackage s A4 23 [BIEL W] AR SEAR TR, BART 58t A R T regular
package P EATEA _init__.py jdﬁF

fiir 44 23 [ Fe e LA AT R 2238 A A SRR A0 . TR A OL T, WIS H regular package .
ETREZ{E L, 755 PEP 420 i reference-namespace-package .
HA[ £ Wmodule,

nested scope -- iR £ 1
TE—AE U NG TSRS, B, HE5— Rz e R R BT AG | RTE AL & . 5T
B ENE A EATS A MR TRAE TC A . SRl As R s 5032 BT e N 2 VR . 2R,
éFJ CEIEE NE R T2 R4 2S00 . it nonlocal FHEFT] FLIFE AINZE .

new-style class -- JA R
X H HE A T A B0 R 2B W IEFRE . 51 Python fitAs /\ﬁ%‘)fﬁ REfE 1
gzggon gimﬁifﬁﬁ, W __slots__. F§iRES. HHEJEME. __getattribute (). K IEFIE:
ANy \]ﬁk o

object -- Xf %
AT EARS (BYESUE) AT AT () B9EdE. object t 2T ilnew-style class 15 T
EHE .

optimized scope -- C AL TEH] 1
AR G 15 P A PR 2 S0 43 NI L BR SRy AR A8 B A4 PR AR FH I, X AR X S 4 R S A T
fbo EEXFRREL. A pidn. PhRR. HESEURIA iR B R 44 A3 (AR X A 1 AU T ek
R KRR LR S T A 1R A, R IRLE A T i SR A Jm il A e
FIEAE AR T LA i F 3k

package -- {1
— A A A TR B T ML B & TR Python module, MIEAR LG, WEHA _ path  JEHEN
Python A5k,

%52 W regular package Flnamespace package.

parameter -- JE 5
function (BI7YE) & SCHfd LK, BIE R A2 —argument (BTERLERFIN, £
NEZ) ., ALMES:
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« positional-or-keyword : (I EB R T, HHE—NATDMER 1L H 220 AR DA X 525 S
BAMES . XREGARIES R, GIITTR T foo F bar:

{def func (foo, bar=None): ... ]

« positional-only: {USROCE, F8E—HAEHL A EE ARNSE (WRMEIES il ek BoE
MRS ER A ENZ T A 7 FAPRE X, BIARTET posonly! FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {{FRKEET:, FHE— D HEBHE KEEFEARNSE. (URXEFIES @S
PREE LTE S8 Feh & AW A B S ETE 2 DA E T S 2 Jiit—1 * 2B X,
BIUNTT Y kw_onlyl 1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

« var-positional: WAZ{IE, 55 W] ARt — MEBER B AL E S E R 7S (At
WSOEZNESHZIG). XMESLELTEESZAFRENE  RE L, BT m args:

[def func (*args, **kwargs): ... }

« var-keyword: WAZ KGR, $55E A MRIUEE AR I KT SR (e HAIE S E R KX
BYSHLIG). RFIESAEEEIESAMETINGR ~ 23, BIAERER kwargs.

e nl DA 45 E PTEMIAE SN, tha] DA R al e SR e BRI -

%%ﬂargumem 7&1%%%% E N 72‘?&5}[272‘5@ E%U*E’Jf%ﬂ I\Iﬂ%ﬂ\ inspect.Parameter %’é\ function
—3 A S PEP 362,

path entry -- J A 1
import path FE—ASEMALE, SWipath based finder [ B IRTL S A RIS

path entry finder -- ¥1% A LI FEEE 2%
F—n] X2 sys.path_hooks (Bllpath entry hook) 3 [W] () finder, HAP*I4 eI path entry
e R .
i5% importlib.abc.PathEntryFinder DA T fRIEGFEA L& AR I sL LR 45 v

path entry hook -- #&4% A 11%)T
— PRI G, AR HE A AR E path entry WL OL T REBE G sys.path_hooks
BN 23R [8l—path entry finder

path based finder -- 3% T #1200 75k 5%
BRI B L (2 P, AIAE— import parh AR AL

path-like object -- J5 12k} 4
KB RGEHERIN G BRI R A — D FRIRHEER str B bytes X4, &
PAg— ST os.PathLike WMUIYXIG . —A3CHF os.PathLike PMUPXT R AE LTI os.
fspath () @f&iﬁ}ﬁ%ﬂy str ﬁ% bytes %ﬂﬂ@j{f@fééﬁﬂ%ﬁé7 os.fsdecode () %I] os.fsencode ()
IR BIREH IR SRS str 8 bytes RBUMEEIR . X5 2 H PEP 519 5] A,

PEP
“Python #5RFE” I UHHE . —A> PEP jilg— it S0k, HIokm) Python #hFRMHE(EE., Bifl
iR~ Python {135 s S Ht B s BR8E . PEP B 2445 AHAR 1 14 5 A UAR 11T B I8 ek ) S B 43
i
PEP W AE A5 ) F- OB Rr s IS R A DGR o ) R B At DA B A b 25U AN Python (350 23
5 ORI EIENLE . PEP BVEE A SUEAEAT DX FREE S 3, RS [ 3 A e A SRy

%10, PEP 1,

portion -- ¥4y
FA R — A 44 25 ) BRAS B SR N SO A (W TR T —A> zip ST ), BkE UL PEP
420,
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positional argument -- {3/ % £ %
Z: Wargument,

provisional API -- £{5¢ API
B AP 248 BHERTEARME R 10) 5 3 A HE AR IE 2 A B F e 1. BRI Ml oA
P ERUE, (HRZEHYARMC N E, W] BETEA% DI 1 A W B G O T 67 ) e Al
R (HREEBRIZED ). WAESOFA SR IET - UE APTYINA Z Bl R 5 B3 1 ™
TSR R A BT A W] BB 2 XA -

IR E APTRUL, [ 5 AARAER BB S “ e a BT 587 —— A ) AR A I
HhE RIAT R S SR B — b i) J A A A T 5

X BRAL PSR ARV RS AT HE . R 2T WA K PR T SRE BT IR . 1% I PEP
411,

provisional package -- 7 1,
Z: W provisional API

Python 3000
Python 3.x T FFEIIIERR (X2 FAEMA 3 R TR EE T st T 3 T ) A itk
/_% ﬂ‘j LLPy3k37 .

Pythonic

TR B — B AU SR B84 1 Python 15 5 I A KU FIEILE TS e (1 At 8 v i
AR SR SE AU . Bildn, Python B T KUK S (1] £ox TERIARER A ikt 17—~ Rl & AR 5 i) Bl
AR WEHAE T BAXAER S, LA Python YA I s — U7 T R

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

TR I Y B 575 B Pythonic (7 52 X FERY:

for piece in food:
print (piece)

qualified name -- [{ & %
—APASS R AR, R MBI 4 SR VR B A b SO AN S IRBE A i
77, MKE UL PEP 3155, X THcm 2Bz, e S gan—E

e 2
>>> class C:

class D:
def meth(self):
pass

>>> C.__ _qualname_

ICI

>>> C.D.__qualname_
V"€,DY

>>> C.D.meth. qualname
'C.D.meth'’

Y TS A, TS IR & AR BRI LSS PR B B A, Hh & H A
ﬁ@f@, ﬁMﬁﬂemail.mime.text:

>>> import email.mime.text
>>> email.mime.text._ name

'email.mime.text'

reference count -- 5| Ji 1%
RN RTIHECE . A— DRGSR, Reokiimmortal Xt
SEGKEAHAE 5 T, I AT SR IEA 2R, 51 70 Python (A Hi5 K 15
W RATILR), HERCPython LI —A XA ITTER .. FR/F A AT sys.getrefcount () B
BORR IR E X Z 5| HTT4L
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FECPython W, 51 VRO ERE BT s SCAYMEL: XS A495 | I DA SOZ 82 Python AURS 52 R
W73, ATRES AN [T AT iy 22 57«

regular package -- % ML fL
e M ipackage, BIMMELEHR —4 _init__.py HFRTHR.

%2 [ namespace package.

REPL
“EERL-R{E-FTE1E3A” read-eval-print loop 4R S, interactive fERERS shell 55— N4 .

__slots__
— P ELESS TR B, A TS R RH S I SR R T R R SR 1 LR AT IAE . BRI TG
RFAT, BRI ALS), B HRETEDEIE I TR, BIAMRFE NN T,
HHE A5 KL

sequence -- J3: 51|
—Fiterable, T SCRFAIT __getitem_ () FRIRTVERME AR RS | I TR TR I, e X
T—AREVPIKER __1en_ () k. WEFFIEELE 1ist, str, tuple fil bytes &, HHHE
BAR dict HFHF _ getitem () Al __len_ (), {HEMAI WS AEFS, H e L
1 hashable ST A 2 FEBOR AR ITE .

collections.abc.Sequence IR B R EN T —1TEEEWRE DO, BFE __getitem__ ()

_len__ () Z&f\, ﬂj{?ﬁj][]T count (), index (), _ contains__ () ﬂ:‘l] __reversed_ (), ;Qﬂ_'b]ﬂj
Tf%fﬁﬂﬁ@%’éﬂﬂ%fﬁﬂﬂ register () KR . gyﬁﬁiﬁ?&ﬁ)ﬂ?ﬁ”ﬁ%ﬂ@ﬁgiiﬁa e
Ive] 38 1 P AR

set comprehension -- 555
AL — AT IEACKT R R A B e R IR M g5 SR AR G ) —FP B E B, results = {c for c

in 'abracadabra' if ¢ not in 'abc'} 3{%&}&?%&:$%{5\ {'r', 'd'}, 72<J]_L|, comprehensions

single dispatch -- Ji R
—Figeneric function pYRIEF, HSLBUR R T S EIW R BORIERN

slice -- YJ )i
W RALE TR & sequence I—FBHIXT % . V)R Fl i ] R ARFric eIz, 78 1) hA L
ANPAE S BEEET, Bl variable name([1:3:5]. HHE5S (FHR) ARICHENFRME A s1ice Xt
%,

soft deprecated -- £ 37 J]
e sE W APLAS N AE B g S AR A, (HAEC AR A& 24 . XA APLIE{R
BAE SR IR, (HA S BRI — 2D R T REHS i
LW FEIAIE, A APLRS R RIWA 2 % 55 1
Z: I, PEP 387: Soft Deprecation,

special method -- $5% J5
—FPH Python [R=XTH A ¥k, HIRAHEA B PA TR SRR AR 5545 . XA B mI A PRy
HRACHBUT XL . Rk A SCR 2 L specialnames .

standard library -- i )%
YEA'E J7 Python fifREss R G A R 73— IR B AT IR e, A3 Ry itk £R . R A A5
VBTN AAT £ SRS 0 R 2 BDCCRT G fbraryndes 5

HIEZ Y sys.stdlib_module_names FRIUIA A] HIFRIHE AL HA ARSI .

statement -- &4
EARREF B (— MRS <) AL, —ZRiBAT AT PAE A expression BT BT
ZERY, AN if. while BY for,

static type checker -- i A KIS i 2%
eI Python 15 I 64740 M, PAZE SR A 8UE ANk 5 45 IR AN T H. RS E 24 = AKX
typing k.
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stdlib -- Brifii g
standard library W45 .

strong reference -- 55 5| Hi
T£ Python ) C API 1, 55| @48 A5 B A Bt g5 1 i . FEQES | B el
W py_1NCREF () SRARHGRS | MAEMERT | ] @ i py_pECREF () RBEINE

Py_NewRef () PREXAIHE A T — XS sns | . W%, 7R FASRE | FH B9 /E H 3 e
Z5w5| H LA py_DECREF () PREL, PAREGT]H A -

152 R borrowed reference,

t-string -- t-" 7245 it

t-strings -- t-"24F i
WA © BT HISR T R T PR A AR B AR AT R TR Y (8

text encoding -- LA ISR
7r Python W, — A4 ER 22— Unicode 0S5 (FEFEI SN U+0000--U+10FFFF) . N T BB (B i —
MRS, EFRERTIME R —RFEAT

e 1 15 211 KA o e s e D5 71 € B 1 1S e 5 2271 e s TR B €SS i S 7
7.

BRI SCA AL Zithas, EOIBGENRA" SRS

text file -- SCA Lk
— MRS LS str XM file object. 38 HE— A SCA SO S BR 2 U 18] — AT 1) 75 B9 B0 T B
B4k Brext encoding. SCASCAF MBI FAFE PASCAA S (1o 8¢ 'w') TS, sys.stdin,

sys.stdout [/)L& i0.StringIO E@;WHO
HiESFEbinary file T fRREWSTEE T AT 2 1 SCIEXTA

thread state -- ZEFEIR A
CPython j2{7HfAE—A~ OS LT G E . B, X G ER Y a T4, IR
SRR IR A S

TR R IE B — Y OS Zife, (HAREWRERA L TR ARDIRAS . TER—MIE DL
T, ATRESLERIH Ao EATH I —AS

I8 K £ %1 Python 1) C APl #3FE Tl — A attached thread state, BdE— A EHRECCHY B G T A
FTEOL . i fRess LR s T — N E IS T .
A LRSI E T — A B RS, (B ERER fT R 2 AR, s —1> OS £
RINZANEIRE . K A Z RSN AR T RS 90 IR LR, (BAEE— e 2 E—
AR HBEA — SRR T AR Ao o
S SRR 2R RERR ol T e .
token -- i} 70
— ARSI, | AT (BUFR 43 28) AR AR, B, AR BEAE. TSR
Ok .
tokenize BIHONTHMEEE T Python FTRIEM MR . token B TAH X&FIHCRBMIE L.
triple-quoted string -- — 5|5
HREAW =AEEANG ]S () S8R5 ) WERSR. ENEDRESEREH A5 5
PR 2R, B2 ZFAL. ENARRTE AR NS RS LR FG SR
Z, HFHAT B AT o T A, RS SO AT BRI BT .
type -- S
Python Xf 4 [F) R B Yo i B J@ TAF AR AN R A AR 28, X2 2880 0] 3@ i H
__class__ JRMRIVIHEIEH type (ob3) HRIRHL.
type alias -- 375 #
—ANRARY[E] S, AE Ty O R S BUR B 45 e AR AT
R B E R R AL 2 20 2 ik . filan:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

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

Z L typing Al PEP 484, HAfg 5t sb I sE AR A .
type hint -- JRMI 7R
annotation AR . FRJENE. BREVIE S BUR [ME S E TR 22,

FAUPLIR S M BT A2 Python ({58 IR, HEAIR 5 £ 26 & 2 RA AL, EN1ERE )
IDE SE A% 4 5 EAY

AR REMERRE BT fE T M typing. get_type_hints () KGR, {HJEHBAE &N
ANHTPA,

Z ), typing Fl PEP 484 H A X B RE IR0

universal newlines -- i Hl #if7
— MRS T, AT A f S # R TS AR & . Unix (T4 ZYE " \n' . Win-
dows [ 255 "\r\n' DA IH R Macintosh | ZJ5E '\r'. Z: Il PEP 278 #1 PEP 3116 # bytes.
splitlines () T ff#™ 2 MU,

variable annotation -- 25 {1 ki TE

AR 2K g M annotation.,
TEAREAS e R SR PR, I ] Pk A :

class C:
field: 'annotation'

AR RREE E IR R 2w - BIANA N A B2 int RAUAY(H:

[count: int = 0

AR B AR TEYR LN e I annassign — Y
Z: I function annotation, PEP 484 F1 PEP 526, H.rp3#iA T IhEE. 75452 % annotations-howto DA T
fR e FAARYE () B A SR R

virtual environment -- Kg {3055

— IR M ECRR B s T IR ERSE , Fui/F Python RN AR P A 42 FI T2 Python 73 & (A
2T IREN R — R GE LazfTHHA Python [ R FFH94TH -

FHZ, venv,
virtual machine -- L
— & e B E LT EANL. Python MEAIAL AT $A T i dmidg T 2E i byrecode

HERIBTRF
X IERARIEHAT - = FBURMFRE RIS B E oA fg—H

Zen of Python -- Python Z fifi
51| Python Bty 5424, A BT RSN XMIES . AF R RN A R HRAA SR
FFH# N import this”,
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e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 zR#pImE

Python 2 %F 1990 4£ %] 1 Guido van Rossum 7F frf = ) Stichting Mathematisch Centrum (CWI, [j, https:
Ihwww.cwinl) VER—17144 1 ABC FIEF G465 B35/ . Guido {59842 Python 1) = ZEH, R EHRA
& T2k B HAB AR BTk

T 1995 4F | Guido £ #:7 Jé I/ Reston T7 ) Corporation for National Research Initiatives (CNRI, T, https:
/Iwww.cnri.reston.va.us) &£z} Python #g TAE, fAedl B kK T2 A2 A .

Tr 2000 4£ 5 H, Guido #1 Python #Z%.0>FF % 41 A #% & BeOpen.com 41 %t T BeOpen PythonLabs [#]B\ . [H]4E
10 H, PythonLabs [#] A% % Digital Creations, 544}y Zope Corporation, 7 2001 4, Python Software
Foundation (PSF, I, https://www.python.org/psf/) {37, X—1% 11 NEE 5 Python #H 3 B H1R =AM
BISLHYARE A ZHEH . Zope Corporation ;& PSF [1)— MBI i .

JirA7 Python Z AR ZTTIRAY (A R IT PRI E XL https://opensource.org). FET S E, KREEAH A4
Python % 7fifiidt & GPL AR5 FREEE T4 A HIL .

RuRA  EBE i aE

©
U
—
i
0¥
N

&7 (1)

09.0% 12 nl/a 1991-1995 CWI T
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI =2
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.142.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 FEE 211 2001 &4 PSF 2

O #ik

(1) GPL A H AL TATZHET GPL %A Python. 5 GPL A[A], FfA Python ¥F Al IEHR fLFHik
I3 K GAB VR IUCAR T FE TR TP IEAR BTG 18 8 . GPL 328 B ¥R I HIE (/5 Python W] DA Hofih F

29


https://www.cwi.nl
https://www.cwi.nl
https://www.cnri.reston.va.us
https://www.cnri.reston.va.us
https://www.python.org/psf/
https://opensource.org

Installing Python Modules, % 1ThR% 3.14.0rc3

GPL EARHYE A AN AP RTUE AN AT RA

(2) #% % Richard Stallman [¥ii5, 1.6.1 A& GPL 3451, BBV AT IR & R & a4k H
JEH | CNRI ({1563, Stallman FOAEEIHE45F CNRI AL 1.6.1 5 GPL ” HIEARFEA.

AR ZAE Guido 155 T TARMISNTE I, , (AKX LKA N AT RE

C.2 FREE LIE A ERA Python BRI M

Python {441 S04 A9 {8 T 4 7] ¥4 Python Software Foundation License Version 2.

M Python 3.8.6 J14G, SXARYFH RGBT, BEVERS SN H AR R ] PSF License Version 2 Fi{lZero-Clause BSD
license XUEE A FH 77T .

FA 7 Python PR AR VFAT . I BEVFA] S SRR AT 2 R — RIS . A X e
AR SE R RS TP T A a9 75T 57530,

C.2.1 PYTHON SOFTWARE FOUNDATION LICENSE VERSION 2

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using this
software ("Python") 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 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001 Python Software Foundation; All Rights
Reserved" are retained in Python 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 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.

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

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON, 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, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

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

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

Software, alone or in any derivative version prepared by Licensee.

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

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

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

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

7. 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 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

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.

2. 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
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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".

3. 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.

4. 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.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

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

Cawy
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(% L 50)
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON DOCUMENTA-
TION

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

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

C.3 IgF a9 o] 5155
AT 52 Python K ATHR IR IS = A AT AN EGHNE B, 3G SRR A e 3 ORI K17 .
C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "FEH ARG DA 2 A ARG 1) 58 B ERE:

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,
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
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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)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

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

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

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

(T
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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 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

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

C.3.5 HITIEER
trace AT PAT

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,
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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 5 UUdecode & #k
uu G AL AR A A

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

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
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

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.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R
A :

<MIT License>

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

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

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

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

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

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

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

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

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

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.
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Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate

as of the date such litigation is filed.

Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

EF 0
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --with-system-expat:

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

(BETID
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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
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

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. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

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
(A
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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 {Hi I Fr FE M) L PLEL T cfuhash T H

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
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
YEH decimal BEHFZM _decimal C ¥ 2 i 114045 T libmpdec PERYRIASAE ), BRIEF A BCE T

—-with-system-libmpdec:

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:
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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.

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

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 following disclaimer.

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

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

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

C.3.19 mimalloc
MIT A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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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.3.20 asyncio
asyncio BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 "AS IS" AND ANY EXPRESS OR
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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 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.3.22 Zstandard 435F

Modules/_zstd il Lib/compression/zstd ] Zstandard 4} & f2 2T 3 H pyzstd JE BCHE, BAUET
Ma Lin J A TTERE . pyzstd A4 &R A 3 253 BSD 1471k

Copyright (c) 2020-present, Ma Lin and contributors.
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 copyright holder 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 FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER 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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RRILER B

Python 53X {7 304 :

JRALETA © 2001 Python #iff B4 2. LR FrAAUR .

WA © 2000 BeOpen.com. 4484 FTA A F] .

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

XSGV RTERVF AT 5L, W3 05 & A T iz,
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