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APPENDIX A

RIEXFERE

>>> Python A2 BN BN RAT . 05 AT DATE RETE MRS TP A2 B A TR AR R Bl v B 2
. HADNFE X
o M AT AR ARSI, DARKHE—XILEC 2 A e (B85 rdhs . KiES s =515)
W, BTEfRE Mg )5, 2 E Python I ERIAFE/RAT .
e Ellipsis NEHE.
2to3 X JE—2 i Python 2.x AURGHE4% > Python 3.x ARSI TR, 38 2 AT il A i R ik [y g b A R Ak
PRIHR A AL h) 8
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.
abstract base class -- il R IR IIFFIFIHR ABC, Jgfduck-typing BIANFE, EARHBL T —FiE S TR B
J3, M T HAF GG hasattr () B TRMEE MR (FlanfEH A ). ABC
FIAT R, XMSIFAEG R H HABSE, (HAWIREYE isinstance () fl issubclass () ik
A5 PR abe BEHCRY . Python F 47172 N E 1) ABC HI T SL BB 45H (7F collections . abe
Pedr) B (FE numbers B ) I (7F io i), S ABIRIFAIMBLS (fF import1ib.abe
Riderb) . ARETDAE ] abc BE A O ABC.
annotation -- baii: CHEE| AR KEME. REUESBERIMEMIRE:, BN £ 226 k.
SR AR B R IZ A TR T R, HARAR R SRR R B AR 2 o IR . SR R
M __annotations__ f#ikEM:.
2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTIHIEEWAE N L. BiES W
annotations-howto " {5 F AR 1Y A S0 Bk o

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o REEF A TERRBOR I P T A AR AT (B0 name=) SUEAME N A STERTTA A ** 15
JRHLAEM A 250K, 3 FI 5 AEA TR complex () B Y@ T Kt 7S

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o EE A AET RETFSHSEC MESHOTH T SHON RIS AL S8 wila
WA * Witerable FTTRBAL A . 20KUL, 3 F1 5 ZEA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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https://www.python.org/dev/peps/pep-0484
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AR BRSSO S I calls 4, RUEEYE, (AR
AT R — A BHG I L2 IR A0 7 (1 Jr 25 B

HZ Wparameter RiEFRZFEH , H W HEH ZEELSHKAA L PEP 362,

asynchronous context manager -- 5326 | FSCEBZS L A X 4 @ o ® X __aenter_ () M
__aexit__ () FYERX async with A PIEREESEA TR . B PEP 492 5] A,

asynchronous generator -- 5525 /E % 2% 1% [B1{E Masynchronous generator iterator R B -5{#H async
def & X PEEREARFALL, ANRZAHETFTEAS yield R PA=E— RS WHE async for
PEERHp {5 FH 1
WARTEE R 248 A g R A, B L LT W] RE 238 o+ 4 %
FEREARE SL, T ETH AP ARE R

— AR AR BT RS await RIBAEH asyne for PAK async with iFH],
asynchronous generator iterator -- 5335 1 k8% 4C8Y asynchronous generator BREL T BN BHINT A .

WX G @ Tasynchronous iterator, M4ffi[] __anext__ () J7 ki £k il — A TS Rphf ok AT
S b s e ) AU BB R —> yield kit

4 yield SoRFEHAEALEL, IEAEM BB PR (L3R AR A by ). 4% 5
Pk R BER B anext_ () BT EMRAMIER , T2 BTG RSN
Z: il PEP 492 A1 PEP 525,

asynchronous iterable -- 5 2B KRR W AE async for A o g 68 A9 X . 00 20 0E 3 B Y
__aiter__ () F¥EREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 5335 3%fCES LI T _aiter () Ml__anext_ () FEEMXER. __anext_
WLAR Bl —A~awaitable 342 . async for £XbHLR B EAARMN __anext_ () FyAFrR I A] 5§
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE KIKE— DU RIE, WHEEHN A TIBXILLIRRGIT . 2BBRGE, WRXTSR 0 B
J&ME a MWTPA o0.a KRG E .

WERRRAVE, FERE LN identifiers HYAEARIRA TR AE— DR R IR AT LARY , 40 fd 1)
setattr (). XFEMBMRFICEEM T RS RAARYIH, TRUAET getattr () HRIRKE.
awaitable -- \[AFREN R GEFE await FRIXX PSS, AT A coroutine BUZ2HA __await_ () 7

RS, S0, PEP 492,

BDFL “Z& 5= 2EmM#RE" ¥ X455, Bl Guido van Rossum, Python A7 .

binary file -- “JERI S file object BENWG LT T K o ZHEHISCAR BT EE AR (b,
"wb' or "rb+") FTHM M. sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO
il gzip.GzipFile HYSLH.

TS Wext file TIRRESIET str WRMSIFXTE

borrowed reference -- ff A5 [JHl £ Python ¥ C API 1, f§ 5|25 —FXI L5 1, %5~
HARFFAZGI o WX R B B A N — B ZS8Er . BN, S s nT ARSBR AT 4211

5 Jg— A strong reference AR E .

WEFFEAEborrowed reference FYH A Py_INCREF () DAY EJRHIEL A fystrong reference, [BRAEE24iZ% 4
TEETEEA G G — IR Z Al a5 . Py_NewRef () BRELRT AR HI R BIEE— i strong

reference.,

bytes-like object -- ‘F %%} %t 7 #7 bufferobjects H- H.fig 5 H C-contiguous Z 1 BIX 5. XWIEHFE
bytes, bytearray Ml array.array ¥4, VANIFLEE memoryview X%, FHAEINT S
AIFEZ b R BRI E PR XSG 40 . PRAF N 3k SCPR DA Sl i B 1 R R 5
SRR R A AR . XN RAE SR PR AT E AT R . Al AR G npokt
SHFA4E bytearray A} bytearray i memoryview, HAMEAEZR i HIEHR AT A
AIARRT G B BREY) s XM 071136 bytes DA bytes X4 memoryview,

bytecode -- ‘¢ {ifih Python YUY 24 it 7151, R CPython fif s H1 7 Python &7 (1) AL .
FAIR S GEAFAE cpye U, IRFESE IR IA TR — SCHFI SR R (AT DA G 25055 358 2 13
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https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/
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NFHR) o XA FAE S A AR T R AT WL B ) virual machine 2 _F o G AN
Python AL BRI RS A—E@ ], A—EREXEA[H] Python A 54

TR HN R AT LAE dis BRI SR &R .

callable -- W[ JJIIRFER AT A G2 nT AT VR s RO &, I AT BEMY i — S E (B Wargumenr),
A TR

callable (argumentl, argument2, ...)

function, WY JERmethod 55, WIETFIWMMN R, LT __call () IFEkmIMLEpIEET
AR

callback -- [ —ERSEWE A DA DATE AR 0 5 209808 FH 1) 1B F2 R 4
class FIRAEH P g USR5 SGE S A HZ I SEB - T B E R i g s
class variable -- 2338 5y 7R g AR &, I HAURAE S )2 FAE R (AN @76 2200 356 B 2 .

coercion -- SRGIHAVERHR A2 40 5 A R RSB B E PP 2B AG S0 B b A% 4R oy — Fh 2k
B, B, int (3.15) RFIETR BN E R 3, B4 3+4.5 1, SHINRBR—8 (—4
& int, —ANE float) , WE WAL A R ZEBLA GEAIN, BNKF5] & TypeError. WK A ]
?ﬂ%ﬁm%’], TEIF BULAURE T A W3R SEH— M RIZERL, BIANEEE Y float (3) +4.5 1M

NIE 3+4.5,

complex number -- 535 XS HLBARGNY SR, Hoh A BeE AR R A A — A R A
MEROR RERCRA, (-1 WP R) MSeRll, W ERs P Sl 1, E TS 5. Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- FICRPIEY 7F with B P, EidE X __enter_ () fl _exit__ () Hik
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PR PATERRE T LR AR FEP AR A, W BT CEERL, — M Tt ges
HEA LT, M E ORI AR R T S BT B, £ contextvars.

contiguous -- ¥E&; — AN E NI E C i 40} Forran % S S WA R ELER . FE4EZvh /2 C Ml Fortran
AR . E—4EB Y, Frf 2k B U ATE AP A SR HEHESY SRS IR s R 5 0T
TEZ Yt C-IELAU T, M4 N AFHUEEHES B B e — A2 5 | 1 ) 4% H B 33 el . {HJ&4F Fortran
S P NZ S — R k.

coroutine - UyFE {2 TR AL, FOIRMDEN (AT i . P L
VPSR LA IR . G asyne def HASH. 20 PEP 492,

coroutine function -- PRFEEAEL 1% W —coroutine SR EREL . PIMEREEL asyne def 15AIEE X,
HAHERL S await., async for Ml async with RS, X2 H PEP 492 5] A1,

CPython Python G S HHHESLHL, 12 python.org %, "CPython” —ifl i T-LELBEHHE B 2B 5 2
S BB 4N Jython By IronPython AH X 51 .

decorator -- JEUEgE R MIME 73— ERE RS, EE M ewrapper IHETEARIATRECL S . 4
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

E*ﬂ‘]’f%ﬁiﬁiﬁﬂ%?%’& (I F R - A SRR TS WL s 80E SO 285E L SC
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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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descriptor -- fiiB%F FTEX T __get_ (), __set__() M __delete_ () FEHXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl N B R SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
[t ARy ik . BRARIA AR AR &2 B2 KRR Python [5G 8, [HNIX 2 VP2 T SRRV 2L AL,
BIERE DR BE. FO7IR. BRSTERA LSS5 H A

B RFIRIR T ER 25K, 752 5 descriptors ¥, fiiA #4457

dictionary -- Uit — A SCHBAL, Ho AL AR BIA I A9 (. 7T PARALATRA __hash__ () Fl
_eq_ () JYERIMGR. E Perl i 5 FFHRA hash,

dictionary comprehension -- “y MLl 5X A0 P~ 0] TR AU G o B BT A B 0 3R IR 0] 45 R ) —
MEESYE, results = {n: n ** 2 for n in range (10) } FENK—PHE n B{Hn **
2 FOWRLET Y B it 2 )l comprehensions

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P M B o BRI, AT 1ist (dictview) . S dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- -7 R8 Jg—Fh g KIS, BIFAHEEE T R BAORH 2 A/ B EmMpE 0,
EHBRAS A EESUENE: (BRGNS T, MEREEN T, BaEEmENST.”) BT
SR U AERRE A, Bt RIS Al @ Ao i 2 SRR T RIS . M1 287 5 o0 il
type () B isinstance () fgill. ((HEVERNF-2EBRT DAME 40 28 & fE b e, ) MfERESR
F hasattr () s 2EAFP SRfE,

EAFP “KJFIHHRIFRI AR Y (P CHEE . iXFf Python 7 Fl RS 4 5 XS 2 (B 2 i s 10 B ol Jg 1 A7
TE, AR E RIS R I Pd RS 45 St R K EHE A try Ml except iHA). T
HARXF R NE BB LBYL WA, # UL T C G2 HAthiE 5 .

expression -- FiE X DK B FAMEMIEWEAIC. Ha)igil, —PNEBREFRITENTFEE. &4
FR. OBV BB R BRI RIEE, BIREER SR Bl —AME. 52 HAES A, Ik
B S M R s . AFTEA RN FH VE B U statement , Bl while, WRHUWL 28 T1EM)
[IE| STy

extension module -- ™ JERi DA C 5§ C++ 4S5 p9BiH, f ] Python ) C API 515 F 4.0 PAKH F ARG
B T2 H.

f-string - f-F45H 20 F £ B TP BRI I EE RN - B RS SR R
{HMIE ., 20 PEP 498,

file object -- SCAFRFG X AMEALTH 7] SO AP DA T2 IEMX SR (A read () 8 write () X
W77 o« AR AN AR, SCEXT G AT AR B SR SO, XA R B, st
iﬁiiﬂ?%ﬂ"ﬁﬁl‘tﬂ (FIanpRUERI A/ . WAFER X B, S5 USRIl Xt
R R R
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SUBTE do ik, GBS R 2 open () BRI

file-like object -- SCAFIINS 4R file object F)[R] SLiA] .

filesystem encoding and error handler -- S H4e4uhi% X HH RALHLZS Python Ik M54 R GE RS
AR RG0S Unicode I 4mAtg =5 FE IR AL IS .

A B B G R b A ARIE R R I RS K BEAE 128 DA BT A 358 . 1SR e B G 4 =X TG
VARALIGARIE, W) API s A BE£5| & UnicodeError,

sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PRELA]#HE ¥k
RO R G i hg =X 5 R AL R

filesystem encoding and error handler ‘Z¥F Python JEz|IHE T PyConfig_Read () ERECEAECEN : 15
] PyConfig ) filesystem_encoding fil filesystem_errors Z ¥ .

2 Wlocale encoding
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finder -- Ry — PP LS AL loader X5 .

M Python 3.3 JRAFAE IR BU A Ak Lk 2 4% % BiLf sys.meta_path [#iff], PAKparh entry
finders Bl & sys .path_hooks ffi [,

LTS 0 PEP 302, PEP 420 il PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4RE -3 X E -2.75 @ TFTRAGEIEEE., L PEP 238,

function -- BR%L T DA R FH 35 2R [ MBI —2HiEA] o 38 AT DA AR AN A 23 HFE R BRI T
¥ . 59 Wparameter, method Fi1 function 277 .

function annotation -- FRECkiTHE: BI41XT B E0E S 80 B{E B annotation .
PRAR I T2 242 = - BlnPA R B2 1 int SEOFHIHR E— int {E:

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

PR AR TE R I AR UL function —5

% W variable annotation #1 PEP 484, F Ak T IINfE. 533527 annotations-howto DA T f## f bx
R RS B

_ future__ future 1&4), from __ future_  import <feature> f§/~4iiFan{di fF1E K K Python
B AT AR E VB EAIE R GR i3 4 piiE . _ future WIHCRYICSR T A RERY feature B
{H. JE A BTHRIF R ILAZ BORAE, ARA] AR B IO AT B e DO B E S P A B
B (BE) FEATH BB

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

garbage collection -- B3Il FEHBOAN LR T AN AFZS R A2 . Python S i1 5 | HH B — S RERS A6
DFIFTBAGERS | T B GER LI B KA TR B« AT RAGE T g BBk s il S Bl ficds .
generator -- /)% 2% 1% [B]l—A>generator iterator IR EL . 'EHERFMBG I FERE, A SETHAE yvield
FIRA A — RV LS for-TEM I BT next () BREGE—RKEL.
TR AR R A, (EAERE LS OL T T R4 £ B2 K E . WERFFEIHRERBAEE X,
o AR DATRE B S
generator iterator -- ZE RS EACE generator BRI .
BA> yield LUGBFEHFEAIE, ICEYTI A EPITRES (AIERHZRMHEER vy i56)). 4% £
B R BV, ELNEFFALEARLE YT (X5 8 T ER KT AR 04388 B E 2 SR ) .«
generator expression -- /LRI RE X R FLEAARRBA. BHEERLG T EREX, FHRE—
A~keyword:/for FA), LT —MERAL R, JEEIA-A[ER keyword:/if T4]. AR AGFREAX
2 RANEREUE N — RIE:

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

generic function -- {Z R S A [ 9 S HRY S BT (] 5 1 1) 224 eR AR BT ALISCA R 8. e VR T IR & vl R 52
SRR AN A R B WA~ S B

g2 Wsingle dispatch R1EFES<H . functools.singledispatch () HMfigs A & PEP 443,
generic type -- {2 W[ ZH{Linpe; EEN 1ist B dict XFER) Age. TR ERF HUEA.
WL S 2R 54248, PEP 483, PEP 484, PEP 585 fil typing fiik,
GIL 3: [ global interpreter lock ,
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global interpreter lock -- 2 JSyff BEZT BT CPython fEREL T R B —FbILAR] , PR [l — i 22 A — A 2
FEAEINAT Python byrecode, MALHITHEE BEEXT SR (f13F dict FEBNERA) HMIF LU
ke 4x ik T CPython SEE. 2 B8 MR AR I B (AR 4 2 RIS AT BT 68, AR DU 4
PETAEZ A PRES BT

AN, SRR B B =07 PR T R IR AR T R TR AT VT SR A 2R 55 G s 4 e A SRR
GIL. BtAh, FERAT VO Bttt B Rk GIL.

PAFEMAIESCEL “AAR A B MR (RELAEANRL D L8l ) % 1A, b7
L AR P RE A2 B . RATIAK, el PERR M S Ml R AR R T g Jx . A4
IAEsr A

hash-based pyc -- J& WA pye 57X Y 5 ST W A (1T JE B I 16 T30S 1) oA ff o HCAG 308 e v 21 1
ZAE . I pyc-invalidation,

hashable -- n[Wy 4y — /N3 G2 e A (B A0SR AE LR dy N R B, i pcl e A (B R EA
__hash__ () Jiik), FFRIDARHMX RIEATHE (ETRERA _ea O JiR). ISR SR AL
AEAT MR RIS A (L EU R S5 5R A ]

AT PE CERERT SRR D T SR A A LB, DR Ry B 2 ) A N T I AL

KL %L Python HH R FIAE PN B X R HR @ P i AIARZE A% (Blans) ek ) ARG S: A
Az (BIAnTodiA frozenset) (4 EATIICE ARG AT A @ AT EA I . H P @ SR SE )
MG BRI T . BN E—EAME (RIS HCR), BN Er A ek
TENMW 1d ().

IDLE Python 4T A 527 > FRHE . idle S Python i A AT PR ) HEAS G i 2 R APORE e R

immutable -- AR HAREEEAXIG . AR QAT FAFER AT, SRR G RERY
AL o AR — DA, WLTETEFT AR G o B AT ITE TR 2 S A (A T
TR, BIAnPE A a6

import path -- S A¥fE 2 E (B34 2 458 ) AR5, SPEEEpath based finder I RATIR
FAHR. FEFAR, WAEYFREERKE sys.path, EXFRHBERFERITEER H EHAM
__path__ J@k.

importing -- § A 4— MR Python U AE N 75— MEH Y Python AU BT 6 T Y A -
importer -- SAZY FHITMBBIRATH G WX GBEE T finder & T loader .

interactive -- 23 i, Python f— P32 B MRS , X ERERTT ATERFREAS AT T i ATE R FI 2k,
RIGS BT E RS R . R ERASENE N T ES) python (WERAMIE, &0 AMITHEL
) 32 3 B AR R TR BB o XS IR A EUG A ASEA R A EL  — Ah IR A R = Gl
& TR “help(x)”) «

interpreted -- fiFFE%! Python —@MREALIE S, SZMXARHIFAUE T, RIAME IO d T 575
TS A FATAE T 22 A B ROm .  CT MR35 R SO ] DAL Bz A7 i A 4 (2 X B T AT SCPF s
1o MEREANE T 0w FA Mg 3 205 5 E R AT AR R, (R R E e EE. =

Dlinteractive,

interpreter shutdown -- fi#RESS JePH 249 TR S I, Python fFORF 8- HEA —NRRIRIZFT B BOH B 40 B
BUFAHE M REFEIR, BIABLERAILS P B N TS S5 . EIR R Z WA DIC S . XA
S ST e 5 | L ARG T e R PIB BEATI IS T RE B B Ah s, IO
B R IRC ATA R (8 DL 017 PERTHR s AL i 45 ) o

FRREAR T Z I 2R N main_ BOREITEATH A 58 AT -

iterable -- WIZEIOH R AEGHE I HL AL FUTRORTR . TTRE RO 0BT L B AT 1167 (I 1.,
str Al tuple) DR SELEAEFFIRABI dict, X Fa & DUGE ST _iter_ () Jist2ss
T2 ) __getitem () FYEMIER HE LIME.

R RBT 1 T for PRFRLA KV 2 HAb T 2P FIIHTT (zip O map () ...)o H—Av0]
BRI NS EAL BN ERE iter O I, BERRIZMEIENLS. XMEAEEH T0E
AW . M AREAR S, AREFE AT R iter () 8 3 CAHEAXTS
for WA NIR A SHALBIARLE R, QU — NIk AR fy 44 728 B ADRAE RN R IR AF A SR . 2

Witerator, sequence DA} generator
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iterator -- (U2 HIK IR —IERBINRMA S, EERHEREEN _next_ () H¥E (B HALE N
ERE next ()) FFBAR BRI 24384 50T N5 & stopIteration 4. FiX
AR R 2 P BRI AR, RS next_ () HEHSFIKE| %K StopIteration
. EREUIEA __iter_ () HEMRRENZERINSEAH Y, FE R0 E w2 %
X5, g FHM TR S E AR G — RGNS IR S 2R EE A A
WA . gt (BN List) FERERR AL A iter () BMEECETE for PEERH B IR
S AN B AR o QSR AR DL AR 2 26 AR 2R I £ 3R [mIAE 2 Bk AR A R R R [
—IEfRARN S, HERRE 2 DR
25 B typeiter.

CPython S:BI4NYi: CPython (%A% — W HEREE X __iter_ () EK.

key function -- SRR G oK B PR RS B BR A, 2 REAS 0 ) 1 T HE P ECHR LAY (B TR R 5. i,
locale.strxfrm () WA M — T A E DIHE R 2058 RO HERA B -

Python W ¥ 2 T HAR suvF B8 ek BOk #2 H e R 9 HEOZ 8 1 7 e HPh 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

A AN R 2R, BN, str.lower () FETW DARVEZS K/ INEHEF IR 5
Hb, BERER AT 1anbda FAARAIE, iUl lambda r: (r[0], r[2]).iff operator
B R AL T =AM R A & 25 - attrgetter (). itemgetter () flmethodcaller (). iEEE
ATHE 5 PASRERRI AN A5 4 o 500 7 9

keyword argument -- o8558 2 Wargument,
lambda tH—> B lexpression F4 B2 NIBEBREL, FBNSTEV B8R E . A% lambda bR ZL) F)¥E

N lambda [parameters]: expression

LBYL “SefF/aBkiR” MBS . XU o S KA SAERE T IR ] sl 4k 2 mil e s U e i fe 4411
SRS S EAFP I O H, R RO KRR £ 154

T2 LAY, LBYL X33 “&F” M “BER” ZRIEAZAES K. flan, PN
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HRERR T key T H S . RIS AT I B ek 0 EAFP 7 SOk fig vk .

locale encoding -- i 75 DXJH 4k X 7F Unix |, ©J& LC_CTYPE 155 KW 4a ik . &l DA i
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXH.

7E Windows |+, ‘Bx& ANSI RS TL (il 40: cp1252),
locale.getpreferredencoding (False) W #% [ RRBUE T Kiggm g =,
Python {ifi Ff| filesystem encoding and error handler ¥ Unicode SCA%44 F1F 5 ER 3044 22 AR T 640

list Python [N E[Y—Fhsequence, BINHHHNR, (ERERMITHAMLE S P BAmIETERES R, FATITF
TR RYINTAISZ 2N O(1).

list comprehension -- 51 i3 AL F7 51 b 1) e BUER 73 J0 3 3R I 45 2R 8 Ry — P R H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] K —
A~ 0 3 255 FE I A /S PERI RO B A7 (0x.) g%, Hodh 16 T2 AIERy, AnsRAEHE
range (256) FHFTHICREP YA,

loader -- MIEZS A TTMBBIIPXTZ . B E L4 Lload_module () B k. MEERE T H—
A finder 18], PGS PEP 302, XfTFabstract base class W] 2 Jl, importlib.abc.Loader,

magic method -- AR Jj ik special method {AEIE 6] i .

mapping -- Wit —Fp SR R A R OIF L T Mapping 3 MutableMapping 4 528 i BT B E
HHERERNN SR, WENEH TfFE dict, collections.defaultdict, collections.
OrderedDict PAJ collections.Counter.,

meta path finder -- JTEARAIREY sys.meta_path W48 R BT Bl finder. JCEE R A R AR Spath entry
finders FEAERFRIAFFAFALF -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .
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metaclass -- JLH —FPHTAIEZAE. Ke LEERL . RFEMMBEINNE, joRimTiHEz Lk =14
SROTREA N S . T ) 0 R ARG S AR i — A BRIASE . Python A4 2 Ab 78T
AIPABIE E 8 o2k, KB F PRI A TR X A T, (HY SR By, Jo38 T ke K
g?ﬁﬂ;é{ %TZME,?&H?T}E%E%T»EEUElnn TR A rE . R a) 8, L), AR
A 24T

T £ ¥ % I, metaclasses.

method -- Jjik FEFSPITRE I eREL. ARV RIZ I LI — AN B MR 5 2RI 4
VERHE— A argument GRE G4 H self). £ W function Finested scope.

method resolution order -- J5 i fRBTIGIE i2 MRAIT I 5l 2 2 3R A O3 s 8 3R A P BL 2 BT F B9 S S I
A A Python 2.3 iy 1 fEHE 2.3 JGE Python fE#HT#F BT FHAH & BRI -

module XS5 Python fURS Y —FHEH LR AL, AATHEAT ML B fiv 44 25 (0], A4 4R 78 Python X 42,
R n] il s importing #AEREMZLE] Python .

5 Wpackage.

module spec -- Bl — a2 25w, HPh s AT g M X AFE. & importlib.
machinery.ModuleSpec LM,

MRO Z: [ method resolution order ,
mutable -- WEXF G PN RA DATER id () PRAREREE I E I T BB BUE . 535S Wimmutable

named tuple -- H.# e8]l ARify “HAZITH” ol {l TAEMAOK Houd, FHHHERRRIRGTREREH N 4
PRIBHEARDT PR EE . ARAY I Bl a0 m] BE A e M

ALENERPETHA LA, 04 time. localtime () Flos.stat () BIRIHE. H—0IT %2

sys.float_info:

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

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

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

True

Fe B4 e R EIEE (B0 ETRBT) oAb, B IR I E L E U tuple 4k
ﬁ%%X@%?&E@ﬁﬁ%@ﬂ@o KRRV AT TRE, o &M T) K% collections.
namedtuple () g, J—Fh IR ETIMN-—F T 95 sk N & 2 A e %A R E N k.

namespace -- nn%';flﬁ] iy 2SR AF O R BT« i S el R RN B, I8 X8R P i
20 (TEHTEZN) . g 2 lE s By 1y 2 i SR SRl i, % builtins. open
5 os.open () AL H YA A4 2 ER XAy o v 2 ] o 1 BF A AR S IR R AR 45 Bl
ﬁ%%ﬂiﬁ‘@*ﬂjéﬁ%@ 54N, random.seed () B{ itertools.islice () XFEEHH T X
R SRl random 5 itertools BB HISLELA .

namespace package -- iy 44 {4 PEP 420 ir5| A B —M U8 FVE I &2 package , fiv44 25 [0 0]
PASA SR FoRm Yy, g )y s\ Sregular package ANIa), A EATRA __init_ .py Xff.

FHA[Z Wmodule ,

nested scope -- [IREE I 75—~ & BRI NG A BIRE S . BN, 755 —REz W E LH R ET A
SRS R, R REE RO SGE AT RE TR R R R SRS A2 R T i
WZEHEL. 20n, £REENESIERT 2R %50 . @il nonlocal XEFH AAFE
ASNEAE 3

new-style ClaSS -- WA X T H B e N T A X R B X IHARIE . 72 555/ Python it 4%
U B UL RES [ 1) Python B iy o8 R IEAEME, BIA0 __slots . HRFF. FHAEJETE.
__getattribute_ (). EHEMFSHEE.

object -- %} 4t (LA HAIRGS (JBMEefE) ARTIE XATHh () B9EdE. object 2L i new-style class
e TZ HE A
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g, —Fpal A& R I Hb 6 T 19 Python module, MFEA T i3, A __path__ JEHM
Python i,

Y2 Wregular package Flnamespace package .

parameter -- JBE5 funciion (BJ73%) & LHMIaA S, EH8E RO DA Z B — A argument (BAERE
BT, 210%%). ALMES:

o positional-or-keyword: {7 BN IEET, 8 — DT PMENIZ E 40 8 AW DATE R X 48 5
BARES . X EEINWIESRAL, BIATT R foo Fl bar:

’def func (foo, bar=None): ... ‘

o positional-only: {UFRAIE, 82— HABE A E L AMSE (RO B IS 0] e R E0E
XTSI EPENZ G / FRRE L, BIAN NI posonlyl F1 posonly2:

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

o keyword-only: {{BRCEETF, F5&— 1 HEGH M K TFE AN SE (R EF ISl A
PREE LIESF) R & AW A B S sUEfE 2 N AL B2 2 Bi—A * K X,
BIUN R TATHY kw_onlyl K11 kw_only2:

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

o var-positional: TSN E, 15 W] DARAE — AME BRI AL E S EH B 5 (BT HeAth
ESEHZWNESHZ)G). XMESTTELEESAREIME * ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WJABCEETE , FEE A AT B AR ST SH (MO A B S 085210 X
HESHZ)G). XMIES RIS AN ~* K E X, Gl EEr kwargs.
2] DARI I8 PTE RS EL, HnT DA HEEEnT BE S 4038 i BRIAE
W& Wargument RiIEFSZH . SR EESH X BIPHHE LA, inspect .Parameter 25, function
—35PA S PEP 362,
path entry -- Y42 A 0 import path WP —NBQALE, S¥ipath based finder I A FREE T AR,

path entry finder -- J#E A AR T — 1T X L H sys.path_hooks (Ripath entry hook) i [n]
[) finder , MRS REE L parh entry Fe g FiBEHe .

#5%% importlib.abc.PathEntryFinder PA TR A DB AT SEH &N

path entry hook -- B4R A V8y1 — B al A HIXS 42, L6 HTE AN & 45 & path entry H B 1) 15 0
WM sys.path_hook FFKiR [l—A path entry finder

path based finder -- 3£ TP FEMIAE RS BOAM—Fp Uik 12 538 %%, AIHE—Nimport path A AR

path-like object -- JEFERM G AF— N LHREH LS. BELXNZ LR — R ERER str
B bytes X4, BAPLE— LI T os.PathLike PN L. — L HF os.PathLike
PSS R AT @S os . fspath () REHEEIR A str B3 bytes BRI RGEHAE; os.
fsdecode () fll os.fsencode () HI#E5 5 RIMIRIRAT str 5 bytes KRB LEIR . X5 2
i PEP 519 5| ARy,

PEP “Python 452" BT . —> PEP g — it SCRY, JHE ) Python #1 KERMAEE L, BiH
R—A~ Python /1) i Rp1E K HoF s iZiT Bi. PEP [ 214 $EAHAE B 1) 52 AR AR R4 DU 1 B
.

PEP [ {48t BB R P S, WAL DO R DR 153 LA B R A 25T A Python BT HRLSfE
G5 SR R . PEP IAEE G STAEAEAE I TR L0, I RCREAS [ B AT A SR o

%10, PEP 1.
portion -- {5y F N — a4 2 AEH A B SR SCHE S (W BBAFIT—A> zip SCH) , BkE X
T, PEP 420,
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positional argument -- {3/ & Z %t 5 llargument .

provisional API -- £ 5Z API 25 APL 595 A B HERRAE bR PR 1 0] g e s ARk 2 S B FH m ez 11
BRI DEE A2 TAA MR, B HZEHRCE €, w0 REHEA% O I 4B i A b EE )
THO T AT EARE TS (R EFEARZE ). WM ESOFRSHREIET - UF AP
A BT AT [EH ) E SR B B A B A ] BE 2 X AR -
RIS Z X APLEL, 105 AN BBl G R T 27— AR AT B SR A
R R BB Se 2 R B —Fh ) J5 A A R Y T 5 .
XA A R SRR E FE RSN W O, N BT A R KA T BRIE IR . 1R WL PEP
411,

provisional package -- 8[54 Il provisional API ,

Python 3000 Python 3.x %A B £k IR (364 FAENUA 3 10 BAT BB TMIRIIHIRREE (L T ) o
LA S “Py3k”

Pythonic 35—~ B BB — Ee AU B 9% 21 T Python 15 5 5 i B0 MASFIEELS WA B4 Hifth i =
A AOAE A R SEBACHS . BT, Python Y ) KU S ] £or 1B B3Rk J — > Al AU %t 4
MIFTA TR . 2 HAME S RA XS5, A BGR Python i A B & 8848 H — 8071t
B

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

TR R, FY 3 745 B Pythonic 7 52 X FERY:

for piece in food:
print (piece)

qualified name -- g BB — D PAS S RAFR, SR MBI 4 R Ve S iz vhog U2,
%%@‘Zﬁ&ﬂ‘] “PRARY, MOCE WL PEP 3155, XTI R R RERIZE, BRESBFR GRS 45—
e

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

>>> C._ qualname_

IC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

295 T 5 A, 7R & AR AR IZA R DA S R B B4, S H a1
A4, Bl email .mime. text:

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

reference count -- SIHIVFEC X RrE X R E5 AR . 24— DX RAG5 TR I, o B ot PR
WORERC. 51 AR Python CRIICHLEATRATTILY, (' RCPyhon S A KEHIEE. sys
BHE LT > getrefeount () B, R 0TI B RGR I REE X2 5 | 4L

regular package -- TR X4 M Kpackage, BIANEESA —4 __init_ .py SRR H R,
2 Wnamespace package ,

_slots__ —FETEIRNFRRY A, Gl ad FUSE A W] SR L SF X SR F R BRSO MR AT A AR
BIARGAT, (HAHEH I AIARTS) , SRl R AR RS DL R R, BIAIRAE 77 14 B AR
7, HHH AP REES).
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sequence —ffiiterable, B HFEN _ getitem () FRKIT M BRI TER TR, FF
EXLT— A REFHIK R len_ () Jik. WEMNTFHIZEEIA 1list, str. tuple flbytes.,
WEER dict ¥ _ getitem () Ml__len_ (), EEHI/HETFEGMIET, HAE
AR AT R A immutable 5g AEEEEL .

collections.abc.Sequence IR HBEL T —IPHEEEFWED, B __getitem () M
len_ () ZANNEINT count (), index (), ___contains__ () fll __reversed_ (). I

AR LKA AT AR register () 3 BaCHIVEN.

set comprehension -- 41X AbH A ATERT S PR A 80 U R IR I G5 RE G —Fh Bk
5Y¥E, results = {c for c in 'abracadabra' if c not in 'abc'} BN FEAEHE
& {'r', 'd'}. &N comprehensions,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRILA, HLBREET SRR LS o

slice -- YI )y 5 HAL S T HFE sequence {—3 40X 5. VI )&l o R hrbsic k0, 7 11
BHILNAE B0 ReEis, filll variable_name[1:3:5]1., H¥E5 (FHR) FricdeE N ERHE H
slice X4,

special method -- }¢5% Jjik —Fp iy Python FasXiH M 5%, FIRXT A SR PA TR & B/ B Qn A I <5
& RIYER AR E AT RIZL . FEIR VA S0 2 L specialnames .

statement -- {54y EAEREFEL (— UG CH) LR, —AIER)A] DR expression SN
A REEFHIGER, B0 1f, while B for,

strong reference -- 5 5| Ji|l 7 Python [) C API v, 55| H @4 ARea 5 | F AR BTiA R 095 1 . 18
G IS Py _INCREF () SRRBCES | TIAEM RS I At py_DECREF () KB
HE .

Py NewRef () MBI T-BIE—DXTRAVIRT | o W, SRR I FA T ] 0 /E A e 7E
%55 M FJHH py_DECREF () eREL, PARESS] A

Stz fborrowed reference.

text encoding -- LA HHIS#E X, ¥E Python 1, — F£Fd 2 —E Unicode UH% & (FEF M U+0000--
U+10FFFF). N TAHEESUEH — DT, EREGIT I —B 7.

B DFRFRPIMER — D FAFINGAR N ", T T8 P B B P AT R
E%??o

HEMARERSCAR T Hldds, EAEENA” SCAR GRS,

text file -- SCASCHE —FhEES B2 str X5 file object, 8 H— > SCAR SO 5L B S 17 0] — A TH] [) 717
FIEHR T I B B A Bllrext encoding, SUAR LA B AL 3G ASCARL ("o 5 'w') FTIFHSCHE.
sys.stdin. sys.stdout VA io.StringIO HSEMI.
TS Fbinary file T fRREVS IS F 5 A3t 2 1 XX S .

triple-quoted string -- =513 ¢ fFH RS S AMESNES (7)) SERSS () HFEAE. BIIED
e LS E RS H 9 SRR A AR R, HEG2Z2MMHL. BN iREFZA R N
TR S FRE SR 5, I BT DA 271 JO R 0 F AT . FE 'S SO AP e R 51 4
M

type AP E—> Python Xf 4 J& A2 M2 MAXTREREA —Fh2EAY. BUHHEXTRMZEAL, AT AR
B __class__ JgM:, U2t type (ob)) EIRHL.

type alias -- JRB 4 — AU [E] ], A7 ORI RURE A 55 AR HAT o
KRG A ERE R R 22/ Bl

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DA R g e
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Color = tuple[int, int, int]
def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Z 0, typing £l PEP 484, H g% ib I RERY RGN A .
type hint -- RBEfR annotarion JAF R FJEME. BRBINIES SGR FHE TS E PG

T PEARIE T AT YET, Python RSERARAE, (ELH NI KA T EURAE , 3677 0) IDE 5281
R4 5 T4

SRR KB R B BT A typing. get_type_hints () KM, {HEHAE
BN LA,

Z )l typing fil PEP 484, Ayt i) RE R A4 -

universal newlines -- i H#t47 — M RSO T, KA R T RS AR A T45 ARG - Unix A1
ZERZ05E "\n' . Windows 25 "\r\n"' PAKIHIK Macintosh [JZ)E '\r'. I, PEP 278 #11 PEP
3116 fll bytes.splitlines () T ¥ £ HEULH.

variable annotation -- bt WAS E BB W annotation.,
FEVRYEAR SR SRR, T RERE A (A

class C:
field: 'annotation'

A EAREE WO R 23w s BIANA AR B int JERAY(H:

count: int = 0

AR B AR ETEVE I RGN AR W, annassign —7 .

Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T IkIhEE. 3127 annotations-howto P4 T
fR s FAARYE ) A SR R

virtual environment -- JEHIIAEE —FR FHHIMEFR B 0021 THS RS, fei4 Python | PRI IR A 40 %
T+ Python 43 % I 2 T8 Al — R 48 _LaafTry HAth Python [ FHAEF 4T .

HZ L venv,

virtual machine -- JEIPL — & 5¢ 4l 1 B0 € AL, Python [ SULBIL AT PR T =7 45 ) 4 3 v FIr A Jl
W) bytecode.

Zen of Python -- Python 2 i 51|t} Python Yy 572, 47 W) TBLAR 5 (I RHIA = . 20 LA
N WHERZ AR RFF 1 # A" import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

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 IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
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C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

1Efif:  GPL ARAIFA MR Python 7 GPL N %Afi. 5 GPL A[H, Jirfq Python ¥ R UEAR i 070 K 1B 2k
JERRCA, e TR T SR . GPL AR 114 ] UEGEFS Python W PASHEAE GPL N &AM AYE 4,
A HHERVFRIENATT.
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S ARZAE Guido 55 R TARRSMNESE IS, (XL A N AT BE .

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.10.15 &Y PSF #F o] il

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

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

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

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

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

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

distribute, and otherwise use Python 3.10.15 alone or in any derivative

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

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

Reserved" are retained in Python 3.10.15 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.15 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.10.15.

4. PSF is making Python 3.10.15 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.15
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.15, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.10.15, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 F§F PYTHON 2.0 fj BEOPEN.COM #F e[l

BEOPEN PYTHON FFJ5 4 A #3045 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").

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.

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.

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.

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

(N gkze)
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(£ L£50)

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 FF PYTHON 1.6.1 § CNRI #F o]t

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
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

(N oiaRs:)
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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 HF PYTHON 0.9.0 E 1.2 ) CWI #F o] #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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.15 DOCU-
MENTATION

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 WrRERfFa91F o] S5 35

A2 Python ZATHH RIS =7 PAFRIVFRTRIBOINE B, %308 FUR A 8 B HL R R A .
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
1. AR 2RI eI (F)

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
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 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://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

(T UgkEE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.33 RLEEFIRS

asynchat fll asyncore fHE & PA R EH:

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 Cookie &1

http.cookies FizRalS DA H:

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
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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 HiTERR

trace HHALE AT A

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 5 UUdecode F#§

uu AL DA R

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.

(CFgkzs)
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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 iZZ =R A

xmlrpc.client S DA FEEH:

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 1is
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. IN 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 MR FAIFAEM:

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
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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 BT kqueue 42 415 AR HH:

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

Python/pyhash.c {64 Marek Majkowski’ X} Dan Bernstein ] SipHash24 2 ¥ESEH . ERAEPAT
—=
FEH:

<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

Q)
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all copies or substantial portions of the Software.
</MIT License>

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE AN A7 5B 2 [ 640, BIR
£ H i David M. Gay 445 1) [] 45 30 H HIZ SCAFERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

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

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

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

* % o

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

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl. crypt BBR{ii/f] OpenSSL A mPERE. BLAh, EH
F Python [j Windows Fll macoS 234 /7 i fE {4 OpenSSL FER#5 UL, BrLAfESLAR B T OpenSSL ¥
FIUERFE DL

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.

*

Q)
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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

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

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

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

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

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

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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C.3.15 zlib

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

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 {§i [l Z M S IR AL 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)

(N gksr)
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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

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEEHELE F S libmpdec JE K #2
DURE 7Y

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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 X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD ¥4 Wik & 47:

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

Q3]
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(£ L£50)

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

C.3.19 audioop

audioop FLHLH I T SoX Wi H ) g771.c XA EAACAS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

BRI Sun Microsystems, Inc. 7 fit - Al (R IC RN ML BT o J1T PR DASE DU sl 8 i e
R JCAA 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

ALY Sun JEACRD A B B R 324 B Sun Microsystems, Inc. WA X4 HhBh A . HEES .
1B P B 5

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

TEALAE B Sun Microsystems, Inc. 35AN X AT A WA a5 130 462 2k s HADERR ARG . TR 42 0 A G
LR E T, HIME Sun SRS RE & AR I .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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Python 55 (4 3P4
JRALBTA © 2001-2023 Python Hff Bk 2. DR B AT AR

AT A © 2000 BeOpen.com., & B FIr A AUH] o

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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JEFE

..., 13
2to3,13

>>> 13

_ future_ ,17
__slots_ ,22

A

abstract base class ——- £ %, 13

annotation —-- AFj, 13

argument -- F#, 13

asynchronous context manager —- 7 %/F
ETIXEEE 14

asynchronous generator -- 354 i %&, 14

asynchronous generator iterator —-- =3

P A% R, 14
asynchronous iterable —— % % T #% & %t

%,14
asynchronous iterator —-— F¥ %4, 14
attribute -- &4, 14

awaitable -- W&fEx £, 14
B

BDFL, 14

binary file —— Z3t#|U#, 14
borrowed reference -- ffANE| A, 14
bytecode —-- F¥ @, 14

bytes—like object —— FHFAXL, 14

C

callable —— FFAX £, 15
callback —-- [E, 15
C-contiguous, 15

class, 15

class variable —- %% &,15
coercion —- | XA H#, 15
complex number —— £#, 15
context manager —- T X&HE, 15
context variable —- FTXZFE,15
contiguous —— #% %, 15

coroutine —- WA, 15

coroutine function -- WEE#, 15
CPython, 15

D

decorator -- EM% 15

descriptor —- H®H &, 16

dictionary -- FH,16

dictionary comprehension —- FHiESRK,
16

dictionary view -- FHMHE, 16

docstring —— XAHFHE, 16
duck-typing -- #F£A 16

E

EAFP, 16

expression -- FiKRA, 16
extension module -- ¥ ERH 16

F

f-string —— f-F4#,16

file object —— XX £, 16

file-like object -- XHARZ, 16

filesystem encoding and error
handler -- Xﬁ:%\%%@%ﬁﬁ
EiR AL, 16

finder —— &&H, 17

floor division —-— & [ BUE®R I, 17

Fortran contiguous, 15

function -- E#, 17

function annotation -- FEIARE, 17

garbage collection —- HrdgkE g, 17
generator, 17

generator —— Ak #, 17

generator expression, 17

generator expression -- 4k #EgR#KRA, 17

generator iterator —— 4 R E%RE, 17

generic function -- R A ®¥, 17

generic type ——- R A, 17

GIL, 17

global interpreter lock —- 4 & @B %
41, 18

H

hash-based pyc -- E£TFW%BHH pyc, 18
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hashable —-- T4, 18

IDLE, 18

immutable -- FH L%, 18
import path —-- B AE4Z, 18
importer —— J A4, 18
importing -- & A, 18

interactive -- X &, 18
interpreted —- @EA, 18
interpreter shutdown —- B HE XM, 18

iterable —-- W#kAX £, 18
iterator —- # KA, 19

K

key function —-- &%, 19
keyword argument —— X% F5H¥, 19

L

lambda, 19

LBYL, 19

list, 19

list comprehension -- F|XK#HEHR, 19
loader —- #u# %, 19

locale encoding —— ET R EH%HEAKR, 19

M
magic
method, 19
magic method -- JFEAF %, 19
mapping —- B4, 19
meta path finder —- TUEAHEHEE, 19

metaclass —— T, 20
method
magic, 19
special, 23
method -- ¥, 20
method resolution order —-- % 3 & #
7,20
module, 20
module spec —— A, 20
MRO, 20
mutable —— W& xT4£, 20
N

named tuple —-- B4 T4, 20
namespace -- & X JH, 20

namespace package ——- @ % X A4, 20
nested scope -- #%ZE1EHH, 20
new-style class -- ¥, 20

O

object —-- X £,20

F)

parameter —— H%,21

path based finder —- EFHBEMEHKE, 21

path entry -- B#AH,21
path entry finder -- BZAN D&KL, 21
path entry hook -- HBENH4HF,21

path-like object -- B&EEx£,21
PEP, 21

portion —— 4, 21

positional argument —-— L& 5%, 22
provisional API -- ¥ % API,22
provisional package -- # EAM, 22
PyPI

(see Python Package Index (PyPI)),

7

Python 3000, 22
Python Package Index (PyPI),7
Python #EZEN

PEP 1,21

PEP 238,17

PEP 278,24

PEP 302,17,19

PEP 343,15

PEP 362, 14,21

PEP 411,22

PEP 420, 17,20, 21

PEP 427, 3

PEP 443,17

PEP 451,17

PEP 483,17

PEP 484,13,17,24

PEP 492,14, 15

PEP 498,16

PEP 519,21

PEP 525,14

PEP 526, 13,24

PEP 585,17

PEP 3116,24

PEP 3155,22
Pythonic, 22

Q

qualified name -- [R=E &K, 22

R

reference count —-- 5| f %k, 22
regular package —— H#A,22

S

sequence, 23

set comprehension —— £4# &R, 23
single dispatch —-- E 4K, 23
slice —— Y 5,23

special

method, 23
special method —- 4% ik, 23
statement -- &4, 23
strong reference —- #&E|/H,23
T

text encoding —- X AREFHEKR,23
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text file —- XiXﬁ:, 23

triple-quoted string —-- Z=3| 5 F4 %, 23
type, 23

type alias —-- XA F 4,23

type hint —— RAEM, 24
universal newlines —- i /JH#A4T,24
variable annotation -- ZTEAFE, 24
1,21

virtual environment -- & # I, 24
virtual machine -— E#HL, 24

V4

Zen of Python -- Python 2,24

gL ]
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