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— P2 ERPER AR loader BIR G .
FAEW R R B A e d%: Lok 12 £ E A sys.meta_path ], AKIEZSA &R E WA
sys.path_hooks ﬁ)ﬂ o

12 5 finders-and-loaders Fl importlib PA T fESE L4077,

floor division -- [i] | U7
) Ny A B B A R B F B . Il RO BREB BT // o BN, Rk 11 /7 a fit
BEERE 2, M5 Z MRS EIERERRE 2.75 . FE (-11) // 4 2R -3 A2
-2.75 @ Ty ABEISE R . Il PEP 238 ,

free threading -- || 2%
— PR, FE R — N ERERS NP 2 AR W] DARIBHZ 1T Python “FA RS . 5 BUAHXT 1) 2 global
interpreter lock, T [R)— %] R AAF— P LAEH T Python 3515, 2, PEP 703,

free variable -- [ 735 5
EEXBET, W ESHATEREE X, B 28 B F5 e i 24 25 [0 gl i R 8 T 24
23] B SR AR B AR A4S B . & D closure variable TR FER] . FESEPRIZ T, BT codeobiect.
co_freevars BIEBUNILASS , RARTEA B H VEclosure variable )[R] SLiF] .

function -- pR%L
AT DAL R [ B AME A — 2B A 38 W] DATa) HAR A A B2 AN S IR BRI T il T A
Y5 Wparameter, method 1 function 2877 .

function annotation -- FZE(FRTE
RIS R BOE 2 80R [BHE B annotation

PRECPR TR 2w BIANRA T s Z A ine SHOFHUR E—4> int {H:

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

BRI Y E B I AR . function —y .
Z: W variable annotation F1 PEP 484, H. oA T IhEE. 55127 annotations-howto DA T R {# F
PR RS R .

__future__
future {5/4], from __ future__ import <feature> FE/NImIREas i BH1E A ) Python & 17 i A ik
RFRUE TEVEFIE SR i A . future  BIHCSCRYTSE T ATBERY feature B . TS A
Jﬂﬁﬁﬁ%%%{ﬁﬁ%ﬁﬁy AR AT DA B R IO R A BB e O A ZNZIE AR ER (3E) 78
fRTESE A BRI

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

garbage collection -- 1 ¢ [n[ifit
FEHON P () N A7 25 R ik fE . Python S ik 5 | FI VORI — A BEASA6 I ANT TG 15 | FH A 78
IRBIR IS R A TR I . ATRAE T oo Aok das il IR i 2 .

generator -- /g 7#%
R 0] —A~generator iterator WK% "ERFKRAUGE WKL, AF AT HAE vield Rk DA
PR R IME RS for- TR I BUR I next O PREIE—FREL.
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R A AR R, (AR RS DU T AT R A 35 i R o HIRTRENE R L,
(o PR DASRE G B S o

generator iterator -- £ 2% U 2%
general‘()}’ l:‘gl %&%@U@E@Xﬁ% o

BA yield KEHFEIEAIERE, ICAPITRES (AR RN vy 154]). M £RE%
REWERT, ERMNEFFACELRLEIAT (A7) T RS R A KT A (93558 eR 40

generator expression -- /2 )% 75 #5353,
iR Bl —A~iterator fexpression. EREKRRBEEFRB NG NG E LT —MEHZE . JEHIY for T
A, PAR—AWTIERY i TA). AR ARIBR S NINZ R EUE - RYIME:

>>> sum(i*i for i in range (10)) # FH1H 0, 1, 4, ... 81 ZFn
285

generic function -- 72 % pi %
R [R] A 2 B S BAH [ 484 1Y) 221> RR BRI ZEL RO BRI . 2 R P I 2 e R 32 B30V R 7 7 2% 662 1 R
NESe
i Wsingle dispatch R1EFES5H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %1
2R R Ipe; BHA 1ist B dict XY A8 AT R 2T FEEf.

FLMTE S, 2 A& 247 . PEP 483, PEP 484, PEP 585 fll typing fibk,

GIL
2 lglobal interpreter lock .

global interpreter lock -- 43 ) fit ks i
CPython fRREER TR B —RILE], BB R — i %) LA — A SRAAE AT Python bytecode. IEHLHI
T BEEX LA (4 dict FHENERM) HXIF KT AR E(Z 4R 7 CPython 528,
AR N B R RS 2 AT T 68, AUV W2 THE 2 AL B 2 ERFFAT I

ik, BERRE B =07 PE A AR T AR PAT VT SR A AT 55 A A e A SRR
GIL. BtAh, fEHAT VO #AEm B2 SR GIL.

7 Python 3.13 Hfr, GIL W[ PAf#i ] --disable-gil fEMLEHEIREE . FE00 H LTS8 Python
2k, ARBSZHF -X gil=0 BUTE E PYTHON_GIL=0 IR G fFialT. SRR A2 AN H
7 e R T L SRR 2 4% CPU BN S . BT NS, WS PEP 703,
hash-based pyc -- J£ T-W5 %511 pyc
8l FH % 87 Y ST A4 B W A R T FE 55 U5 18 B TR) R A A R I T I A S S L pye-
invalidation,
hashable -- nJI5 7y
AR AR A LA GBI NEARNSUE B AE (EFREA _hash__ () F¥E), FEal AR HAL
MGHITHER (EREH _ea () Jk) BN TobAm X5 . AW X G A A [F e 7
H RS RA 5.
A E A PE AR AT R BRI N LR B AR A B T, PR A 3k SRS 25 4 A P A A (L
KZ %L Python AN FIAS N B X G ER R AT A Y ATARZE A (Blans) sk dt) #AT A A
AIARZEAS (BIANTCALRN frozenset) (4 BT TCEII N WIGA I AR TR P e LR SL4)
MEBNR AT . ENERE—E& A HE (BRIERSACHE), BT A AU &
TEM 1d0 .
IDLE
Python (L BT & 52% 2] F15% . idle J& Python ARiff & 4T R P 1 BL A g 4R 2 FI AR RERR IR
immortal -- i 2 %) %
KA ZIEAE PEP 683 H15| Ay CPython SZE4HY .
WX R R TG, WE Wreference count FRIEA LB, T ETEMERERR 1217 9 ] 7K A
BN L. BilH, True A None fF CPython H#HRfE Tk X4 .
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immutable -- /s [ Z8 %} 4
AABEERIRG . AR PAFERCT . FAERRIcH. XA ARREAS . AR i
— ARERIME, WA @R . AR 2 B A Er o g EZEH, FlanfERT i
)

import path -- 5 A J% %5
HEME (4125 0 ) HRmHN%, U parh based finder FIKER T ABR. £2AR,
WAES R R H sys.path, [HINWRGERGBATRERH FIER __path  JEH.

importing -- § A
LMY Python AT RE K 75— MY Python AURS BT 1 19 72 .

importer -- S A %%
FRI MBS R BEE T finder XU T loader .

interactive -- A3 I,
Python i — A HAMERERS , X B IRE ] ATERFRERR P m A7 5 B AN ZRas 2, 7 RIET I
ERIER. AFAESHMED) python A (WA DAFEARAGTHEAIL 32 32 B P b BEAH B 32 BT ) o
7 B AR A B ST AN AL I 2 B 8 (I8 nelp (x) BREL) o A KX HAL R

Z: 1, tut-interac.,

interpreted -- iR
Python —@F R ALE T , S22 MHXI M IFEAUET , BAAWIE BDA M T i 4 s A7 1T
DA TR o X R ME TR SCOE T DAE ST AR S S M vl A T SO s AT SRR
HA W EOE S BRI LA, BRI A A T8 . & Wlineractive.,

interpreter shutdown -- iR REES X ]
LR AR, Python MERERRAG HEA— MRS TR BOT BRI A E A B BE IR, (91 AnAss e Al
B RAENTREE . BERSZ WM R el % Xafh & P e K es e 555 | EHE g £t
AT FE XA B BT A v BE 2B B PP s, PR AT Ol i PR AR FA L (3 L 191
T AR S HLH 45 ) .

FEREAS 5 2R P E R A __main_ AEHEETIETT I A C 58 BT -

iterable -- W[ Gk} %
—FPRES B R ML B X4 . AR RO I A F AR (4 11st, str Fll tuple
%) PARESEEFE 2RI aict, AT % DR LT __iter_ () F{EBKSEBL T sequence 15
X __getitem () JYAM B & SCRIIXE.

R R AT T for RFRA L2 HARTZ —DIFSIRHTT (zip O, map (), ..)e H—A 0TIk
KM SN SRR N BRI iter O B, BEXRIHZXRIENAS. XAERAE T XHE
BB H)— M Iy o AR ATE AR, (REH A TR iter 0 B3 H O ABIE IS
for A2 A BN VR BB LEAR AT, A — NI I Y R i 44 28 B ORTEDR R0 ) SRAF A s . 2

Witerator, sequence Flgenerator ,

iterator -- 0%
FRZFR—IEER AR AR 4 . R HERERN _next__ () H¥E (BORFHAZ LS N E MRS next ()
FEBA R B I 248 e o] B PR 5| & stopIteration 5. FXEfEACAXT 5
PIEARIC AR, BB __next_ () FEHLXFRKRGIK stopIteration, HEAMLAEA
_diter () WEHPEREBNZERSNZ B S, FItERER0E ST EAXTS, g T HALmT
ERXGE A KIS — DN RENIINEIRE S Z R EZ JiRERTI R, Fa5T5 (F)
o 1ist) FTERBRUCRF AR A iter O BREEURTE for TEIAH I BER S 7= A — AN py i AR ds . sk
gﬁt%iﬁ\?%%iﬁ)ﬂi%.ﬁ%%ﬂéi@@ﬁZ%ﬁi%ﬁﬁﬁEP%)&%%EEI‘JIﬂ*i%.ﬁ%%ﬁ%, i A ok
BB

W25 B £ R typeiter.

CPython A SR HIHEFTIA AR E L __iter () IWEOK. MEERZ H HZAE CPython H A fRilk
Sr AW i (HIE ey N
key function -- 2t pFi 5

SRR R PR R B R R, R BEAS IR u] T SHE R A (E A PTRA R o BilUN, locale.strxfrm()
AR AT AR E IR 22 B HE T B
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Python oG 1 £ T HAR A 1F H B s Bk e R HEAL 8 0 H 7 L. H A A 3E minQ),
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [)]\&
itertools.groupby () »

LRy 0] DA — AR . BN, str.lower () J5¥ETT DAFIVE Z WA /NS HET ) i o6 5L
ﬁ%‘, %E]Zjﬁ{ﬂmﬁﬁ lambda %%jjjiﬁ}féﬁﬂ@ﬁﬂﬁﬂ lambda r: (r[0], r[2]), Jﬂfﬁ[\ operator.

attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁlﬁ@z/ﬁ‘@jﬁ%o

THAE HEF AR T R ARG 62 s K 7w 31
keyword argument -- J:#t oy S 8

Z: Wargument ,

lambda
1 — A~ expression 4 R FE 24 INERER AR, RIB X SAE IR . £ lambda 54D
lambda [parameters]: expression

LBYL

OEERGEER” BIIRCHT . XA g S XUk 2 AT R EE 2 i R A AR A
WX S EAFP J7 sAG ot e, AR RUR R 11 154,
L LAY, LBYL XL FE “AF” M “BRER” Z R A Fsag AR . Blan, AR
if key in mapping: return mappinglkey] ﬂﬁ%ﬂﬂ?ﬁ*ﬁﬁfﬁ1@2)§ﬁﬁﬂ%ﬁ%/‘}\ mapping EF‘@
BT key Tt o 3P i ] 38 b B s (s ) EAFP 5 R AR ok .

lexical analyzer -- i) 53 b7 7%
533 SBIER B FR: S Wlioken.

list -- |3
—Ff Python [ Esequence, HIRH AHNF, (HEERPT HAME S DB mIEREL, B TR
RIIRISZ R O(1).

list comprehension -- 51| S8
AbBR— AP 5 v ) BT A B A3 DT R IR B G5 RS R ) — PR BE B ¥R, result = ['{:404x}".
format (x) for x in range(256) if x % 2 == 0] FFAEM—A> 0 F| 255 JE RN W)+ 7S 5
BOG N AR (0x..) (U536, Hid ie FARAIER, WERAIEN range (256) XTI TTHEAS
AP .

loader -- I# 2%
TN EALER X R . B E X exec_module () il create_module () JyEPASEPL Loader
Mo MR H— A finder 1218, 531624 -

« finders-and-loaders
e importlib.abc.Loader

« PEP 302

locale encoding -- i% 7% X IS 2,
£ Unix I, B2 LC_CTYPE &5 XKW 444, BrPLE T locale.setlocale (locale.
LC_CTYPE, new_locale) FiXHE.

7E Windows |, &2 ANSI ARG T (W1: "cp1252"),

FE Android 1 VxWorks |, Python {ifi fj "ut £-8" {ENiE & K idig =,
locale.getencoding () I P RIREGEF X g i 2.

518 28l filesystem encoding and error handler

magic method -- AR J5 7k
special method W3EIE 2[R .

mapping -- W5}
- ﬁ” S'Z :H“: 1}_ % ﬁ% w Eﬁa 9-JF ; f)nb T collections.abc.Mapping Ej collections.abc.
MutableMapping ?Elﬂ%%%’é@?%ﬂfﬁﬁ%é’]@%%ﬁgh lﬂﬁ%’éf@%ﬂ@ﬁ“%@?ﬁ dict, collections.

defaultdict, collections.OrderedDict [/‘]\& collections.Counter,
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meta path finder -- JCER A $k 7%
sys.meta_path W8 RFTRIEIY finder. TCRRIREIRAR Spath entry finders FEAE KBARFFAHHIA o

{E#AFE importlib.abc.MetaPathFinder | fRJCEEARE AT T sEln k.

metaclass -- R
— M TR, e LR REMMERY| R, ok viE2 R =S50 0 84
IR o CER A THT Ta) X (A G o 5 AR $R i — N ERIASE . Python BRI Z AFE T 7] DAGIE B 72
Xouk. K A PKIm AT EXATH, HYFTE IR, SIS K m U ey 2.
EAIEH T ICREETT R H& . SRRt IRERT S A8 SCElng], PARHAT 2455 .
27 E 2 I metaclasses

method -- Jj i
TERNHRE S REL . WERVE R IZ M LB — @R R, 55 2R IUSE B S A R 2R
Aargument QAN self). & function Fnested scope

method resolution order -- J5 1T )T:
T AR T 55 A2 A A AR i DA B R I T . 3 215 python_2.3_mro T H 2.3 KA U
Python fERESS T8 F A -

module -- Filh
X5 Python (ARG —FPH L BNy . ARG ML ar 44 25 (0], P 94E& Python X4, #5
Yenl i importing BEVERIN 2L E Python H1,

5 Wpackage.

module spec -- B LR
—Aan A NE], A T AR A R AR R . /& importlib.machinery.ModuleSpec
TSI
51 % 17 module-specs..

MRO

2 [method resolution order ,
mutable -- W25} %
AT AT DATEIL da O PRAERE 2 P 00 T MU HEUE . 5315 Wimmutable.,

named tuple -- H.%c4l
Al “HATTH” o] AR | oo, I HIES RS e RE et A4 PR E ok v i 28y
B, XFER SR BY Bl I v] BRI LA AR

HENERMFET HZ 0], 45 tine. localtime () Ml os.stat () IR IENE. 7 — 72

sys.float_info:

>>> sys.float_info[1] # Z 5|59
1024

>>> sys.float_info.max_exp # % F B A
1024

>>> isinstance (sys.float_info, tuple) # BT u4d
True

e A oA R N E R (R B p 7)o seAh, B4 cd B nl i B UM tuple 4k
O 2 R E AR F By SOk . R RT AT Ton s, s DAl 48K typing.
NamedTuple, B L] B[ collections.namedtuple () RAIH. J5—Mirid&um—L
F TIRE N BB ST IS A BN ¥

namespace -- iy $ %3 [0]
s A Iﬂmﬁﬁiﬁrgﬂﬁiﬁﬁﬁ A Z A R, £RANER, BaXNEPRiREMmAZm ()
RZ W) .t as A by ok n%@ﬂ%%ﬁ'ﬂﬂ‘%ﬁ%{h fil4n, K%L builtins.open 5 os.open ()
AL A A4 S (B X ) o i 44 2 (B340 38 2k B ORI R e S B A bR B5OR T8 B 3 /= T 2P
ATZEP . U, random.seed () B{ itertools.islice () IXFEVEIHAf TiX LR EGEH random
5 itertools Bl HISL I
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namespace package -- #iy #4 %3 A4
— PR FIE TR 2 iipackage . v 24 2510160 R] DABCAR SEAR R Y, BRI & 9@ A 6 T regular
package IR EATEA __init__.py XfF.

fir44 25 (B AL VP LA T B 22 i e LA SR R A . AE AR AL T, W regular package
BTRE 25 H,, #1527 PEP 420 il reference-namespace-package .
FHA 2 Wmodule

nested scope -- tx £ 1§ ] 1§,
TE—AE SGEBE NG HASERIEE ). BN, 77— R e LRI R ET AT | R B AS .
RREAE FAIEERA X5 A SO TR TCA . Rl As s S A2 SR T 5 N 2 VE A k. 280,
4 AR RS WIVE T4 R4 2500 . il nonlocal XA A T 5 ASNZVEH .

new-style class -- AR
X B wTE N H T O G I IHFRTE . FE B Python AR H, A #aU 2 REAS (il
Pﬁnhonigi%ﬂ@ﬁiﬁiﬁﬁ%ﬁ, U __slots_ . Hiik#s. FHE)E1E. __getattribute_ (). KFEHME
SHEE.

object -- Xf %
M EARES (EMEsiE) PARTE AT (J5k) m9%EdE. object t 2T fulnew-style class 1) T
EREH .

optimized scope -- A LIRITE I
24 (R T T4 B L 74 R0 L P A RUR FRAO R FTIR, AL VA R B HEA T4
fho EXTeREL. AR PR, HES U A BRI 0 Rl 22 23 (R B0 2 X AR A A A A Jak
R KRR AR T B VE A, A B LLO T O M B SRl Fn AR R iR AL 24 FREE &
AL 2 R T AR AL B I 3

package -- {1
— PRl TR B H H L B 1L Python module. MAEAR FIE, 2 BA __path JEYER
Python i,

¥ 2 Wregular package Flnamespace package .

parameter -- J£ 5
Junction (B{J7¥%) & LA SER, B E KB AR Z I — Dargument (SUAERELEREILT, £
MEZ) . AIMES:
« positional-or-keyword: i Bk T $emE AT MER 12 5 53t A5 AT DIE R £ 48 5 4t
RS2, RINARES A, BT TR foo 7 bar

[def func (foo, bar=None): ... }

« positional-only: {UFROZE, 85— HAEEL A E L ANSE (WRMELS il 1R HoE
SIS FRPENZ RS A 7 FAPRESX, BIAN T posonlyl F1 posonly2:

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

o keyword-only: IR, $5&— N HEEEM KBEFEANSE. (R XEFIES s
HEUE XTES YR P& AR BT S EETE L M RN BB S 2 B —1 * KE X,
BN R kw_onlyl F11 kw_only2:

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

« var-positional: FIAZ{E, 4§52 ] ABR A — MEBEECR K LS SHH 5 (FEInTE A
BZERZNESHZIG). XMESEETEES AR « KE X, BIATTHET args:

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

o var-keyword: WA, 5 5E AT DARBME R ORI KT S A (MEINTE TR B 321 %
BYSHLIG). RFES B S ARETING ~ RS, BIAETHE kwargs.
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B2 Al PARIIS 95 5 AT ML RE SR, ] DA R LE T e S0 e BRI -

2 Wargument R1EFLH .. SHEESHXHNFRE ILE S, inspect.Parameter 2%, function
"5\ K% PEP 362.

path entry -- J$E A O
import path F—AS BN B, 2xWEpath based finder AR RZL T AR,

path entry finder -- J§12 A I 754 5%
F—T] X% H sys.path_hooks (Bfipath entry hook) 3% [Blf) finder , A X 5 GEE 1t path entry
R E IR
15 5%F importlib.abc.PathEntryFinder DA T MREAEA DA FRES LI STV

path entry hook -- J&4% A LT
— RIS, EAERE A AR R path entry HH BB DL T BES B sys . path_hooks
HFE1R [Bl—path entry finder

path based finder -- 3% J* B A 4k 2%
BN —FhUsb 12 &30 %5, TIHE—ANimport path Th &AL

path-like object -- JRIEIA} R
RE—AD RGBS R BAREIR AT AR — TR HAER) str 20 bytes MR, &
PAg— ST os.PathLike PRI G . — D 3HF os. PathLike YRR Z LT os.
fspath () @@%}ﬁ%j’ﬂ str ﬁ% bytes %’éﬂﬂ@j{{#f{éé}ﬁﬂ%ﬁ%, os.fsdecode () %l] os.fsencode ()
AT AR IR RS str B bytes RBUMEER . M52 1 PEP 519 5] AK).

PEP
“Python H{5iF2 I HYSESCHHE . —> PEP jgiiig— (i it S0k, i1 Python 4 IKARAL(EEL, oiifil
A~ Python [ EE M HF BE Bk BAEE . PEP 1 2448 BORS A 0 F52 AR RIURS A1 T ORGSR PR
B

PEP [ {4 th R BOR R Pl WAL DO R DS 151 LA B R 625N Python F 31T HRL5fE
95 SR AL . PEP AR A SUEAEAL X N RS IR, IR R A R B AT A SOR .

%10, PEP 1.

portion -- {54y
P — 4% 25 R BEAS H S N X & (W AT REAECT —A> zip SCH) , BARE LI PEP
420,

positional argument -- {i. ¥ £ 5
2 Wargument ,

provisional API -- £[5¢ API
B2 APL R TR WA B HERRAEARE R 09 ) 5 e S MR IR Z AR I I g e 1 . BRI Il A R
SEAERMWA, (HREHYPRCNE E, 0] RBAEAZ O FF & & i e A LB OL N 3T 1) e R 3k
FWE (ERAFERRZED ). M ESOF NS REIT - U APT I Z i &% &2 1) ™
EE LA P B 1 e BRI A ] R S X R

IR 5 APLARE, S AARA R L el “ I m iR JT 587 —— A M RE A A I
HRS AT B S 2R B — i) S5 AR AR TT 5

XAPAL S R SO VPR E R AR SR WL E R 2Tl M K BT SRS BT IR . R I PEP
411,

provisional package -- ¥] ¢ {4
Z: W provisional AP,

Python 3000
Python 3.x KA ERHIWERR (X4 FHEMRAS 3 i K AIE RS T R I R C B T ) o Al
5 “Py3k”,

Pythonic

AR B BAURS S0 1 Python 15 75 fe i AN RURE RIBILE ,  IM0AS 2 1) HoAt i 5 i
AR R LB . BN, Python HFE I M & (] £ox TERIER A i Iy — A T35 AR SR 14 By
FICER . WEHAMIEF A AL, IR Python I NA I 2 R A — MO T
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-
for i in range(len(food)):

print (food[il])

11T R B2 14 B fi] 37t B Pythonic B 42 XA

for piece in food:

print (piece)

qualified name -- [} @2 8%
— AT R AR, BoR B 4 Je Vs it SO HEAS 2R, sREE B B8
127, AKE S PEP 3155, XTI ZRM RPN, REAR S RAHF—E

P
>>> class C:

class D:
def meth (self):
pass

>>> C._ _qualname

ICI

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

>>> C.D.meth.__qgualname
'C.D.meth'

295 T 5 BT, 7 TR E & AR B AR /R IZIBR I AR5 B B B A, Hh e A )
ACHL, BT email .mime. text:

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

'email.mime.text'

reference count -- 5|14
TR AN R R . S5 AT N EBEE, ESRei. FEkimmortal %t
G EAKEAXHAE 5 T, RIS T 2 90RE . 51 710 Python A H5 K 15
AT LR, (HE&CPython LI —AS 0K . )7 M PATIH sys.getrefcount () pR
BORR IR E X2 5| HTT4L

In CPython, reference counts are not considered to be stable or well-defined values; the number of references
to an object, and how that number is affected by Python code, may be different between versions.

regular package -- 5 L1
fegi Bl fpackage, BIMMEALEHR—4 _init__.py XHFRIHR.

%2 Jnamespace package .

REPL
“EERL-SKR{E-FTETEFA” read-eval-print loop [4ES , interactive fERERS shell [R5 — 4.

__slots__
— PR EAERNERI P, i 7 P U S0 A S R G RS R S 0 R4 A E . SRR AT
@ﬁg, 1E'§HC§H§!§£H?FT@% B ROR A DECG 0L R A, BlAkE A B I FE Y, I
H S 171

sequence -- J37-51]
—Mhiterable, T FFET __getitem () FRIRTFRM ARG TR TR N, HE X
T REJFHRKER _ len_ () 7?& WEJFHEAA List, str, tuple Ml bytes . HHER
BR dict EHF _ getitem () Ml _len_ (), (HEEI WG MAEFS, HAEMHAEE
Hhashable BT AR BEBORA IR T E .

collections.abc.Sequence Hﬂﬁﬁgi % ﬁg)l’r——Aﬁ\Eﬁiiiéiﬂﬁii T, ?ZZE __getitem__ () %ﬂ

_len_ () ZA4b, I T count (), index (), _ _contains__ () fl __reversed_ (). 3<£Lﬁt
%’}“J%%DEI’B@EATU\@H% register () K BAHTEN %é’%ﬂlﬁﬂé MFAITERNEZ R, 65
5] 30 7 S A
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set comprehension -- 4 &S5
A FR— AT IEAT R A S e R IR B R E G —F BB 5. results = {c for c
in 'abracadabra' if ¢ not in 'abc'} 3{%@5}&??@%%6’ {'r', 'd'}, 72‘% comprehensions.
single dispatch -- M4 IR
—Fgeneric function 73RIEZ, HEWEET BN HH LB .
slice -- YJ i
ﬁﬁﬁ@ﬁT##ﬁiV€QLtel1ce H‘J*%Bﬁﬂgﬁ'%o @JH%@J&L@% F@T‘@T‘lﬂ?ﬁﬁﬂ@ﬂ& Tf [] ':PZ/E:\EHIL
NPAUB S BERECT:, Bl variable name[1:3:5]. HHES (FAR) pRicENFBEEAH s1ice X
%,
soft deprecated -- ;311
BT H ) APL A WAEF dm SR, (HESH R # R 2. XFER APL R
FAESCR HIF R, (RS TS — 2 T g g .
¥ wm s AR, A APL RT3 &S .
Z: I, PEP 387: Soft Deprecation

special method -- $55% J5 ik
— e Python [ A 73, HRXHEAN R BUPIA TR @ BRI AnAE N 46 55 . X A YA 24 FREY
HRACHBUT RIZ . FRIE 710 S0 2 WL specialnames .,

standard library -- $5 kP
YEA'E J7 Python ffRESS A G A BGER A — IR AT ) e, A Rl ik SR, AL S
PRNETRER RGT-5 . W H RGE A SRR RN A A2 224k . A & SCAY PTAE library-index £
Eo
7312 sys.stdlib_module_names FREUITA I AR HE FEALERAL BRI 21 35 o

statement -- &4
EARREFE (—AMUS <) WAL, — 2B AT AR — A expression BTG K BETHY
ZEKY, 4N 1f. while B for,

static type checker -- 2RI A 2%
L Python (GRS F HEAT /04T, PAEL 3R M BG40 P 5 45 R 0 AN TR, S E 22w AR
typing .

stdlib -- Frifi )%
standard library F4ES .

strong reference -- 7 5| JT]
1E Python [ C API w1, 585|238 AFa 5| AR T A XI5 H . e Es | el
W py_INCREF () KARHGRS | AR5 B AT py_DECREF () SRREIE .

Py_NewRef () PRI TR RTRA R . 8E, UAFER B HA 585 | /R S oE
%585 ] FIE A py_DECREF () PREL, VARESHT] YR .

i S fborrowed reference
text encoding -- 3L AN Z i k% =

TE Python 1, — N FAFER 2 —5 Unicode 0S5 (FEFE2N U+0000--U+10FFFF) . N T fAGEE (G i—
MRS, B ERT MR — R

B ANFRFRFFINC R — DT FFNERRN i, WA F RS S R AR R R
ﬁz‘&”o
HEFAFESCARFE I ek, ENERA" ARG,

text file -- LA LA
—FEENS IS str XS file object. B — A SCAS SCESE Br /& 1 18] — AT 1] 717 /) B8R R0 5
B4k Hirext encoding, XA SCAFBY B FAFEA AR (e 5 'wr) FTHFAY M. sys.stdin.

sys.stdout [/X& io0.StringIO E’]iﬁﬂo

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .
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—MNEAR/NRTT, i IR SR 598 8) A AR B TR BRAT. AT
iR iR FR .
tokenize BARIFHM R 1 Python HYIAIIA TR o token BIRAE TR RAFIAICIAFHE .

triple-quoted string -- — 5|52 fFH

type

HRAW=AESEWES (7) HFRG1S () KPS, ENENE LS RSN — 1515
W PAFER A 2R, (HA Z A . ENTARVFIRIE AT N & R GRS 55 ARG
7, FEHATLARS A7 I JorR (L AT, TS SR AT FR IS 51

- e

Python X 4 f{) 2R B vk 58 B 8 TAH A R3S BT S EH A R e 2R A, Xt g2 8] 8 i 1
__class__ JEMERVIAEZH type (obd) KR,

type alias -- 3745 %

—NRBAFE SR, AYEr OSSR R R B AR IR -
KRB BRIt A K 22 A Bil:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

] DA e

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

Z 0, typing F PEP 484, H G X} M N RE R4

type hint -- 238035

annorarion e, FIRNE. BEIOTES BUR IS E B,

FARIR I AR T AN 2 Python 58 B ZEK, EEATR 54 K20 & % R L. ENTEae
IDE S AU Ab A A

AR KB R B R B DAMI A typing. get_type_hints () RiA, (HfEERAR &M
AHAPA.

Z: W, typing fl PEP 484, H XS REAITEAN A .

universal newlines -- jifi ] #i17

R SCATER A, A TR A S AR AT R Unix BORFAERZ0E \nt . Win-
dows FJZ5%E "\r\n' DA K I Macintosh {25 "\r'. &I, PEP 278 #il PEP 3116 # bytes.
splitlines () TS Z MBI,

variable annotation -- 2 HFR{i

X AR B 5 2 @ A annotartion
TEARYEAR Sl @ MR, 6 AT PR LI A :

class C:
field: 'annotation'

AR EAREE N R 2w BIANA T A RO int RAUAYME:

[count: int = 0

AZ ARV TEVA D TR iR RE I annassign —5 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T IltThEE. 5157 annotations-howto DA T
i e AT ) B AR S B
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virtual environment -- i ] ¥515%
— R HPMER B 2S00 s TS R8T, FoiF Python I AT AR P AL A1 THL Python 43 & LA
2 THEIR— RS Lz iy HAb Python [ HAE T HIFTH -

%%%jrﬂ, venv,

virtual machine -- JE#HL
— B ATl I B E TR L. Python MEAUML AT AT 7715 i 4 ik & T A JU ) byrecode o

#E 5 B54F
A light-hearted way to refer to the assignment expression operator : = because it looks a bit like a walrus if you
turn your head.

Zen of Python -- Python 2 fifi
S 5 Python it e W 59724, A B TR S I XFIES . &/ HEANE R AR
i A import this”,

26 Appendix A. RiEXEBFR



APPENDIX B

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
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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 © 2001-2024 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 Wk Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

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 N1, AR B R IEAR s TR

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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(% L 50)
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.

(B L)

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

AH:

<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. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

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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(% 750
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

(B L)

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

Y decimal BT ER _decimal C 4 &R MM (4% 1 libmpdec FERRIAMERT, BRIEAENTE 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.
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