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APPENDIX A

RIEXFERE

>>>
interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il
AAPNT& X

o interactive shell T AFFIR ARSI ERIARY Python SR 7, FRIRAT AR AEM RS E, 2o
XoWEAF (RS S S8 =E5155%) 2N, SURFRE— MR
e Ellipsis V‘]Eﬁio
abstract base class -- i 3
R ELFEHR ABC, @Xfduck-typing PIFFE, BFEAE T —Fa GO ny#H =0, Mz T HARR T
BN hasattr () A TRMECHE MR (FIAEER AR TITE) . ABCHIA TR, XFp
P ARGk B HAhZE, (HEMIEER; isinstance () Fl issubclass () FrAT]; 0L abe BEHSCRY.
Python HiF1F% N & ABC H T Se RS54 (FE collections. abe ). £t ({F numbers
e L (FF 1o o) S AERIFAINEAR (FF importlib.abe BHH) . RATPAMH abc
BiHORAIE H ) ABC,

annotate function
A function that can be called to retrieve the annotations of an object. This function is accessible as the
__annotate__ attribute of functions, classes, and modules. Annotate functions are a subset of evaluate
Sfunctions.

annotation -- Bl
KRB A B KEtE. REUESEERIMEMRS:, B £ 20261 R .

Annotations of local variables cannot be accessed at runtime, but annotations of global variables, class at-
tributes, and functions can be retrieved by calling annotationlib.get_annotations () on modules,
classes, and functions, respectively.

See variable annotation, function annotation, PEP 484, PEP 526, and PEP 649, which describe this func-
tionality. Also see annotations-howto for best practices on working with annotations.

argument -- Z 5§
FEVE FH BB B L 45 function  (8method ) WH. S8 RWiFh:

o KREEF A AR BRI P ETTEAF AR IRAE (B name=) BCEAE N A ETERTHAA ~ 17
JLHLERR A 25BIRUE, 3 1 5 FELATX complex () WITAM I BT K724
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o 2 g AET KB TSES . MESEOT T SHON RN ITK DAL/ 85 VD wih
WA * Witerable LICRBALA . ZEBIRIL, 3 A1 5 FELA R Hy @ T8 24

complex (3, 5)

complex (* (3, 5))

SHLAAH oA R X R0 ey MO J o A7 SORGLIN B calls —45. AUif I, (AT
AT AR BHG BT A ORI R RS B

A B Wparameter RIEFRZH , HIMEH SHSESH X HILAK PEP 362,

asynchronous context manager -- 535 |- F S04 PIAS
PR 4@ L __aenter_ () Fll _aexit__ () Jy¥EMNT async with ARSI T4 o
i PEP 492 2| A,

asynchronous generator -- 535 42 % 2%
IR [BE ~asynchronous generator iterator IREL. B 5 async def & XWTMEREEFEML, AKIFE
ZAHET A vield FRXPAF=4E—RHHE async for fHEFRHEHAIME.
WARTE 238 50 AR s R g, (BRSO I NPT BE2 48 75 A B RS . WIRFEEE
FARERE X, E M AFRDARE G .

— A AR BT B await FRHEH async for AR async with iFH].

asynchronous generator iterator -- 5335 2l ik 4% 210 %%
asynchronous generator U BT o

BEXS R & T asynchronous iterator , 24{fiff] __anext__ () JrikiFI AN iR [ —ASa] SRR QR AT 5+
AL A PR R B BRI R — A vield k.

B4 yield SURRTEIEANEL, DY BB RIS (RS AN oy iFA) . M F
Bk R B KB anexc_ () iR AU T SR SO ORI , 2 B AL Bk
7. Z 0, PEP 492 1 PEP 525,

asynchronous iterable -- 525 ] ZE U0 4

—/NA[PAFE async for ARG . AR TR __aiter_ () FHEREl—Aasynchronous
iterator. H PEP 492 8] A,

asynchronous iterator -- 5525 %03
— AT __aiter () Al _anext_ () HEMINIS . __anext_ () WAIIR [Bl—A~awaitable X
%, async for &b MMM _anext_ () Jy ¥R E W] S AN H B B K4
StopAsyncIteration %% . H PEP 492 5| A,
attribute -- @
KIREN— X R, WE AT RIEXIEAFOET I H . 20RUL, WS o BAJEME a WAT
DA 0.a KEIHE.
MRS AV, KR A SN identifiers (9 AEFR R4 R AVE— XS B @ P2 v DAY, Bl an i
setattr (). XFEREMRFICIEM A AT RBACRTT ], M@ Uil getattr () KIRHL.
awaitable -- W25 04
—AAHE await RIF PTG . AT PAEcoroutine B2 B __await__ () FHEMXER. 21
PEP 492,

BDFL
CRBACZEMEET PGS, B Guido van Rossum, Python 18 .

binary file -- — k] 3¢k
Jile object RERE LT F 7 A x %o R SCUF B 5 AE DA RE RIS (rep e, twt B ebe ) ATTF
EI/\]jC{ﬁF‘ sys.stdin.buffer., sys.stdout.buffer W\& io.BytesIO i gzip.GzipFile E‘J;QWUG

HiES Wiext file T IRREMSTES str MR R .
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borrowed reference -- % A 5| H
1€ Python ¥ C APL 1, fEHZIHRIE—FXIZRGIH, M R AREHF ARG ZGI H . GnExd
PSS RN RE e BN, B3R RN AT PARS BR AT SR 1) 5 5 — A strong reference
BT
HEXFEAE borrowed reference FH Jfl Py_INCREF () DAKFH R HL AL e Aystrong reference, [§AEE 41015
TCEAEAE A G R G — R 2 AR S 58 . Py_NewRef () PREAT DARE I KB — AN BT strong

reference.,

bytes-like object -- ‘7= %I} 4
7 ¥ bufferobjects H H {8 T C-contiguous X% . XEIEHA bytes. bytearray fil array.
array X%, PARIFZEIE nemoryview M5, FATRIXS R ATAEL Fh —IERIBAREAE P Xk
BAEIEESS . PRAF R 3R SO A Sl i B KGR AR

HELCARAETE BT AL ) b . XA A SO R AR RIS IR R ARG Xt
GBI HE bytearray VA bytearray i) memoryview. FAb#RAEEOR — BBl Bl e iR aT
ARG C HBEF AR E”) s MR ZREIBI T35 bytes AR bytes MR memoryview,

bytecode -- ‘¥ Yift
Python J§ IS 29 413 A F 1R, B CPython fif s H1 3/ Python 27 RS . A5 idid 2y
ZATAE oy SCUFH, ORESE T WRINAT IR — SCOFI SRR s (PT DAGR 25 R0 5D EE 3 4 i3 21509 )
KRR W BE S B TR R T R A T AL S B virual machine 2 .o {7 AN[R] Python FE i)
ML BRI A—E A, WA —E REFEA [F] Python A b 3%,

FATH G4 HFE R ATE dis BEH) SR A

callable -- W] & % 4
AL G2 v AP TR s BT 4, v RERTHT — B8 (B Wargumenr), i DAF i

[callable(argumentl, argument2, argumentN) ]

function, IERI Y REE|method 55, I TN S LT __call () FIERERSLFIHE T AT
ELERSE
callback -- [a] ¥
—MERSEAL A PAH DATE AR B FA I 209808 F () 1Bl R
class -- 2
AN P SO R BIR . 288 SCGHEE L B X R SL B T ER e s
class variable -- 3725 5

TEZE P E AR R, T HAURAES MR G B (AR AEZE R L Bl B D) -

closure variable -- PH {1435 &
A free variable referenced from a nested scope that is defined in an outer scope rather than being resolved at
runtime from the globals or builtin namespaces. May be explicitly defined with the nonlocal keyword to
allow write access, or implicitly defined if the variable is only being read.

For example, in the inner function in the following code, both x and print are free variables, but only x is
a closure variable:

s N

def outer():
x =0
def inner():
nonlocal x
x += 1
print (x)

return inner
- J

Due to the codeobject .co_freevars attribute (which, despite its name, only includes the names of closure
variables rather than listing all referenced free variables), the more general free variable term is sometimes used
even when the intended meaning is to refer specifically to closure variables.

complex number -- £ %}
X SSRGS, Hrh A SRR A — A S — D AR R B ACRAL (1
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HFOrR) SRR, BHTERECA TS 1, TE TR 5 5. Python AEL T XM Hy Schs, R
M TRR2ARE 2 B A —A 3 5&, B 3+15. QURTEE matn BH XTSI %T 52 H)
A, M cmath, ZEEHH R — DB EREEARE. IRAREGERA L, 2B IL
PASA LA

context
This term has different meanings depending on where and how it is used. Some common meanings:

» The temporary state or environment established by a context manager via a with statement.

» The collection of keyvalue bindings associated with a particular contextvars.Context object and
accessed via ContextVar objects. Also see context variable.

e A contextvars.Context object. Also see current context.

context management protocol
The __enter_ () and __exit__ () methods called by the with statement. See PEP 343.

context manager -- |- F L5 PSS
An object which implements the context management protocol and controls the environment seen in a with
statement. See PEP 343.

context variable -- |- F 338 51
A variable whose value depends on which context is the current context. Values are accessed via
contextvars.ContextVar objects. Context variables are primarily used to isolate state between concur-
rent asynchronous tasks.

contiguous -- ZE5%
— A AR Z C i 45 Fortran i Sl 280N A2 TESEN ?’E%{FF;E C il Fortran JE£EH) . 15—
QE?&?EEP F A 4% H W AAE A7 P AR A <F e HES %Fﬁ/\}\?ﬂﬁ“ﬂﬁ RSy 24 C-iE
SRR, e A RS i R — 3 D7) 4 R b, (L5 Fortran JESEKCAL
)ﬂﬂmﬂﬂﬂﬁﬂ/\?&%lﬂiﬁ%o

coroutine -- PpfE
MR T O R B — T ?WJETMT% RHEAAES— SR o RN A ATEVF 2 R R Y
FEFEAL BEAWKE .. EM0EE async defm’ﬂé:&fﬁlo Z: i, PEP 492,

coroutine function -- JpFE %L
1R Bl —>coroutine TG BREL . PIFEPR AT T asyne def IBARE XL, AT REFLF await . async
for Al async with FXHEF . X2 H PEP 492 5| A1 .

CPython
Python 4RfiF (GRS, 72 python.org E% 7. "CPython” — il FAELL B LB 5 3L
SEFAFIAN Jython B, TronPython #H X i,

current context
The context (contextvars.Context object) that is currently used by ContextVar objects to access (get
or set) the values of context variables. Each thread has its own current context. Frameworks for executing
asynchronous tasks (see asyncio) associate each task with a context which becomes the current context
whenever the task starts or resumes execution.

decorator -- 2:1iigs
IR EHECA I — A BRECR R AL, BT ewrapper TEETE AR TR B e . BEMTaR 105 WA+

J% classmethod () #l staticmethod () .

MR TR FUR—FIERNE . DU P sRB0E SR L BS54

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

@staticmethod
def f(arg):
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E#E‘J%ﬁiﬁiﬁﬂ%?%? HIEF R AR I o A A R TR P2 0L e BI0E RN 2858 LAY SC

descriptor -- f{fiiA %y
TEXT __get_ (), __set_ () BY __delete_ () FYEMXE. Y—REH HHHREN, &
WIRFIRIS EAT R e E A R & . E RO, M a.b RIRE. BT — @t
DT a BT HAERATN b XS, HAER b 22— A, WX kg k.
R IR 2R RS E IR Z R BRAR Python (1) 58, [RRIX @14 2 AP IER LAY, IEREL. ik,
FREJEYE. k. BRI BT 4% .
H XA T EREZAE L., 7S5 descriptors 58 FiiAAR 1 555

dictionary -- it
— AR, Hh p S AR B A Y . ST DUREMI A _hash__ (O il _eq (O
VERIRTS . 7E Perl H1FRA hash.,

dictionary comprehension -- ‘7= HiLffi: 5 5,
SRR R T B T E IR MG R I — PR YA . results = {n: n **
2 for n in range (10) } ¥AEB—HE 0 BE n ** 2 BUBLETH R A FE M . 2 ), comprehensions

dictionary view -- ‘= HL L&
M dict.keys(),dict.values () Fl dict.items () R[BIFIRTZRPEHR A FHALE . EATRAL T
FEB—DEEME, EEWRE Y FISER, AR SN SR . SR L R i ] A4 HOE
H 1 32, W 1ist (dictview) . &N, dict-views.

docstring -- R4 45 H
TERZE. REEEZ WIS — D FRB R I PR R P E . BEAEAR SR i o 2w, (H
IR IR AT A IER . R __doc_ JEMH. T EMHTREAY, Hite
FETON G SR P R

duck-typing -- % -390
FE— PR IAE , B ARG A AT R BBk & H & B BRI 11, T2 B3 B
FEsEtE (CEREBN T, WEEEGNT, I As @SN 1.7) BT iR nom SRR 2R,
BT RIS nl il ot f 2 A ORI T R . MB35 EH type O B isinstance ()
T%‘Uﬂﬂo (BB NG 2B ] AR A 58 58 MR sE. ) A2 R hasattr () R NEZEAFP
Hfe.

EAFP
SRIFRHORVFAT A S T SCHEE « X Fh Python 3 FA 4 5 WUtk 2 B T 75 1 S BB MEARAE
FEAEARE S BRI R o XA 1] I DR WA B 4 U @ R EE ] cry Fl except 18] T HARXT
I FrELBYL A%, LT C 48 2 HAliE = .

evaluate function
A function that can be called to evaluate a lazily evaluated attribute of an object, such as the value of type
aliases created with the t ype statement.

expression -- ik,
DK B BRI OT. Bmihv, — N RIAAUE Rk o RO, A, BV,
AR PR, EATREAER SR E—ME. 52 HAMEST AR, HHEra ST
RIRK . IFEARE IV EFRIA L W statement , BI4N while, WR{EHWLEJE TiEA) M IEFREA.

extension module -- § JE itk
PA C 5 C++ i B RYBIEE, 1] Python i) C APLSR5if 5 4% 0 DA ST AU #EA T 22 L

f-string -- f- {5
A e o e MR TGN R 0 MU R SIS . 5
i, PEP 498,

file object -- SLEX %
SHANATEIR [ SO APL (7 read () B write () Z5VE) DA T2 HIEAIRT G . AP H A2
BRI, SCHEXTS AT DAALBEXT B SCm 8 s0rh . Hp 2R B ) A sl s 3 vl (1 dn s
Nt WG, BHE7. BHE%). SUPNRWERh 2 26 A,

Febr A =R SCHEXS G G =t ) S, Gk =3t ) SO DABCUAR SR BTN E
SOSTE Lo fiberf, RIS REHETT 50U open O BREL.
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file-like object -- ST} 4
file object W [R] LA,

filesystem encoding and error handler -- 3 R4t X, 5 H A ALBE 2
Python IR MERAE 2R GEARAS 757 Ha Al ] #RAFE RGeS Unicode FY 2 i 305 S iR AL 3 -

SR G G ik b A RAIE RE IR RS K BETE 128 LAUN B Ev R . MR U R Ge i kg X0
{iﬁ’sfﬁﬁt%lﬁ7 mlJ API @?ﬁﬂﬁﬁ%%l?’i UnicodeError,

sys.getfilesystemencoding () ﬂ] sys.getfilesystemencodeerrors () @éﬁ(ﬂ%}iﬂ%;ﬁ%}ﬁﬁj{

PER G S R B AR .

filesystem encoding and error handler J2-4F Python 28I i# 1 PyConfig Read () BRFCRELER: HS
EE] PyConfig EI’J filesystem_encoding ﬂ] filesystem_errors %}Jﬁﬁo

Y52 Wlocale encoding .

finder -- k2%
— PSR A T AR loader X5 .
FAEP M RB AR TR IEE RS BLA sys.meta_path ], PAKISZ5R &85 BlH

sys.path_hooks ﬁﬂﬂ °

See finders-and-loaders and import1ib for much more detail.

floor division -- [n] | BU% R 12:
] T 8 A BB R B B RvE . ) T U BRE B R /7 o B, £k 11 /7 4wt
HEERIE 2, M ZHRBRF S EIERERE 2,75 o FR (-11) /7 4 2R[E] -3 A2
-2.75 B T ASREINLER . WL PEP 238,

free threading -- | [hZefe
AR, AE[F] M RESR N TR 2 A AR ] DA B AT Python “FA5i . 5 AR & global
interpreter lock , FE[A]—FZ] H FpiF— A2 T Python ZE515 . 2L PEP 703,

free variable -- [ 2 &
Formally, as defined in the language execution model, a free variable is any variable used in a namespace
which is not a local variable in that namespace. See closure variable for an example. Pragmatically, due to the

name of the codeobject.co_freevars attribute, the term is also sometimes used as a synonym for closure
variable.

function -- PR
A DA 35 3R B B — 4B o 3 AT DA ) HAZ AT A2 HAE R BRI T g
5 Wparameter, method F1 function 4877,

function annotation -- pRZkRT:
RIER X pREOE 2 8GR [UE i annotation

PRETREE R TR 2047 BIANRA R BRI Z > int ZROFHHRIE—4> int {H:

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

PR AR TE I AR DL function —5

Z: W variable annotation F1 PEP 484, H iR T 1L PIfE. %5142 7 annotations-howto DA T i F A5
S
__future
future 1E41, from __future__ import <feature> F§/NIiFasfd T FHAE R S Python & i i FF I,
BRI B FIE SO R L B, future BIHLSCRYICSE T AT BENY feature BUE . it S A
fh%?;i é}{%&“%ﬁ?fﬁ YRR AR BB IUR R AR M B M A B ZE S AR B (8E) 75
[ i AR ERIA

>>> import _ future_

>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection -- 1 [l
FEBON TR W N A 2S ) 1 . Python @il ad 51 VRO — A~ RESS G I AN T W A 205 | A 47
ISR R AT B RIS o TPABE Y g AR e il S22 I gt «

generator -- 7} i 3%
iR [i]—A~generator iterator [ pREL. BB RRMBIGIHRE, AFESHETHAOE vield Fih A
FEE— RIMENLS for-JEERE F B2 ) next () BREGE— KL,
TR TRAE AR R AL, (HAERSER L N T g2 ds A S R E . WRFEIEERAEEE L, F
15 I AR DASRE ks S

generator iterator -- K 35 {CH%
generator BT RN o
B> yield 2GEHFEPEAI, ICEMHIO EHATRS (A5 RAERFIEERD y 154)) . M1% £
A3 REWEN, B MBI EARSEAT (X558 U FIAR BT 6 043830 R AR 22 AR ) «
generator expression -- 22 )i 7% Kk R,
Wil —Aiterator [expression. B RLAEARGE @ RIXASGH A E LT MEHL 5. JWHEIT for 1
A, PAR—ATNER) 1 Th). AR ARIEBNS NN REE L — R IIME:

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

generic function -- JZ %I pR %}
AN 28 Y ST BHAH R 4R 1) 224 R E5O0T 2H B0 BRI 0 IR FE B 2 b 8 2 B39 R i I % 68 FH R
AL
Y2 Wsingle dispatch R1EFES<H . functools.singledispatch () Hifigs A & PEP 443,

generic type -- {Z %!
W ZHAERype; TEN 1ist B dict R a2, TR 27 Aizit.

WA S R4 2% . PEP 483, PEP 484, PEP 585 fil typing Al

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 )} iRk 25 i
CPython f@REas IR M —FHLE], BEHORE — I 2 A — N ARAE AT Python byrecode. AL
B EX SR ((U4E dice SFHRENERA) HXIH KU R 24 F L 7 CPython L.
AR S I B AR e 2 LRRB AT T 68, JLACH @A T e 2 b Bl g ERFFAT 1.

At BESEAR R P EER =7 R T RS RS BT A E AT T SR A A 55 0 s 4 e A R
GIL. BAh, FEHAT VO HfEmt i Be Sk GIL.

As of Python 3.13, the GIL can be disabled using the --disable—-gil build configuration. After building
Python with this option, code must be run with -X gi1l=0 or after setting the PYTHON_GIL=0 environment
variable. This feature enables improved performance for multi-threaded applications and makes it easier to
use multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc -- 3£ T-W5 i 11 pyc
5T P X B2 8 ST 1) Wy (L T I B I 48 e el [ ok i e H A ROPE I 1 S B A7 S0 . S L pye-

invalidation,

hashable -- WU 7
— ARG AR B A HAE G N AR G AE (BEHREA _hash_ () k), H AT AR HAD
MEHATIVE (ETREA _ea () F¥E) SRR Too7m X5 . RIME A X S B AH [F] WG A
{H IR SR A A4
AT PSR R RS A L B s SR A A A T, PR A S e 45 4 BEAE PR (o FH e (L
KZ %L Python H AN R4S N B X R ER 2 P s AIARZEA% (Blang) ek ) ARG S: A
nlARZR R (BIAnTC4LAl frozenset) (4 ENTKITTCEI NG AR SR T . P U SE)
SRR E T . BATEERE—EAHE (BRIERSHOWER), B AERE R 2R
TEM id0 .
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IDLE
Python fYSRINTT A H24>J #1485 idle 52 Python FifE S A TR T (1 B AR R A M RE R R B -

immortal -- jic 2 % %
KA ZIEAE PEP 683 H15| Af#) CPython SZE4HY .

WA SR TIKAEXN S, WE K reference count FKIEA 2B, I EAE MRS 1217 A A] K A
SBIHE L. B0, True Fl None F£ CPython HHERJE Tk A X4,

immutable -- s n] 284} 42
HABEEAAG . AR OFERT . FARAUCH. XX R AR . R 7 i
;/I\Fla WE, TIDARIEEETIRT S . EATEREE B A (Er B E EEAER, HlanfE T
B

import path -- S A %%
HEMIE (341250 ) HRmaNR, 2RI parh based finder FIEER ST AH R TEFRANR,
WA E S RIEHE R H sys.path, (EXFRFBARUEEATEERH EHER __path JEME.

importing -- 5 A
A ) Python AURSE A 55— MELH ) Python AURD i I i) i 72«

importer -- S A 7%
A MBS WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python i 5 — A2 HAfERER , X TEWRE IR AT AERFREER PR A7 5 s B A6, S2 R T I
BHREHER., AT SHEHEE) python i34 (WA AXEVRIATHEAL 32 38 B v BEFEAH B 22 BRI o
TEI B AR SR B AR B A ) B £ B 7 8 (IEAE help (x) M%) o A KA AN,

2 Ijl, tut-interac,

interpreted -- fR R
Python —@FMfEREAUE T, SZMXMRMIFENET , BAAME D b T i g a8 A I
DA TR . X M RSO T DAE S T A B M @ v AT SO s T RRAE E
HA Wi 800G 5 R AR, (FR AP AEAE T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G 4]
WK AR, Python fRRERFRIEA— NRFIRIZAT I BOF B0 RERUIT A C A B AR R, Bl s Al
B NGNS . BRI e % o Xl P e e sk 555 | B A £
TEPAT . HE KA BT A AT e B B &M S, BN H RO RO A FRE R (5 WL 61
T PRl AL 55 ) .

FRREARTE ZE R I E RN main_ BOREITIETTI A C 58 AT«

iterable -- W[ k%
—FRRBNS AR B R B IS4 . R RGBT Ira r a2 A (40 1ist, str fll tuple
) PARKSCHEFAN AN dict, AT % DARATATE LT _iter_ () HYESKSEIL T sequence 1
NI __getitem_ () JyERYHE RIS .

AR R AT T for MRFRALIFZ HANTEZ —DFFIRIHTT (zip 0, map O, .)e H—0[IE
KM QLA SHE BN BRI iter O B, BERBREHZNRMIENLAS EXFEALSE N TXHE
AR — M . AEM AR RI, REH AT EIN iter 0 23038 H O BRI G
for THA S H BN ARAL PR LE 4, B — NI IR IR R fi 44 28 8 T RAE DR PRIV B R AFEA QAR . 2

Witerator, sequence Flgenerator ,

iterator -- YE{C3%
FRFR—TER AR R BRIV EREN _next () F¥E (S HALLS N E RS next ()
FEBA R BN I 2480 B T R WERE S| & stopIteration 5. FXHFEACAXT S
FEAEIC AR, B next_ () HEHSFIRGIK stopIteration, EMAAFUAHA
_iter () FIEARRMNZERZEN G A S, FHGERISLE W BT SR, g T H AT
VR EE KI5 — D REBI NSRS 2R EEDALERTA R . e85 (]
W 1ist) FERBRRBFHAL A iter () BMBEETE for MEIA I BFER S 7= 45— AN Bk g . AR
TEBUE DS AR 32 2% AR 28 D) 25 3R BT 2 i 226 AR R R R R ) — i AR &, (A kst

BRI R -

W25 E £ typeiter.,
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CPython S84l Yi: CPython B M EMRLEE X __iter_ () WER., BREEENZAHZ
#2 CPython Jf ARIEIEfC A ERER R R ek .
key function -- §t pR %l

%@@é&&%%fﬁf’ﬁﬁa %ﬁ%@?i’iﬁl)ﬂ?ﬁ?ﬁﬁﬁﬁé’ﬂﬁ%ﬂﬂ%ﬂiﬁ%o @Jﬂﬂ , locale.strxfrm()
AT A — M AR KIHEY 207 i HE 4

Python G 1 Z T H AR fuiF A o Bk Hl e R HEAL 8 4 . H A 38 minQ),
max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\&
itertools.groupby () »

LRy 0] DAAI AR B, BN, str.lower () J5¥ETT DAMIAVE ZW6 R /NG HE T 1) B ok 5L
B, HERETET 1ambda FBERRAI I lambda r: (r[0], r(2]). AN, operator.
attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁﬂ@fﬁ‘*@ﬁ%&

THAE HEF AR R ARG 2 s K s 31 o

keyword argument -- e85 5L
Z: Wargument

lambda
i —A> i expression 14 R E 24 INIRER AR, RIB AR I BOR(E . B lambda B AN
lambda [parameters]: expression

LBYL

OEEBGBRER” BIBESCAE . XU S WS AR BT IR A 4R A R A A R A
W XAE 5 EAFP J7 G O LG, HRE SR RS i £ 154),

TEZ LMY, LBYL X&' S8 “&F” Ml “BR” Z kA5 ). i, DU
if key in mapping: return mappinglkey] N REH THEREHAEZ 5 HAMZLFEM mapping HF
BT key 1 5 o 3 A AT 3@ 0 i B sl EAFP 7 Ok g .

list -- %1%
— i Python P #isequence, EIRZ NH)FR, (HEHERMTHMET P mAEsER, HoATH T
RIWEIE AR O(1),

list comprehension -- 51| i 55X
AbF—AN 75 B I B A JC R I IR M ZE R S R — PP R B L. result = ['{:#04x}'.
format (x) for x in range (256) if x % 2 == 0] BFA—A 0 F| 255 L NI+ 7~ HE
%X{E??@% (0x..) MBI, Hep if TALZAHER, WREIEN range (256) FRFTHICEAS
HEALHL,

loader -- JI# 35
An object that loads a module. It must define a method named 1oad_module (). A loader is typically returned
by a finder. See also:

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i & DX I 2 #% 2,
J£ Unix |, B2 LC_CTYPE &5 X ks, BRI PLE T 1locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂéﬁﬁo

£ Windows |, ‘B2 ANSIACRL T (41: "cp1252").

1 Android 1 VxWorks [, Python {#i [fi] "ut £-8" {EMiE = XIEgmigrs = .
locale.getencoding () AJ P HIRIRIBUE F R i 2.

1S 7 filesystem encoding and error handler

magic method -- A Jj ik
special method W)AEIE = [E] XiH] .
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mapping -- It}
— X MEE R E R LI T collections.abc.Mapping B collections.abc.
MutableMapping G AT HLE HIEM AR S HEXRBHF4FE dict, collections.

defaultdict, collections.OrderedDict W\R collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path R B] ) finder . fnﬁ%ﬁéﬁﬁ%ﬁﬁpaﬂi entry finders TAE KA T AS M .

{58 A importlib.abc.MetaPathFinder | fRICEAE Hoen i sC I 5.

metaclass -- JtJR
—FATRIERME . How VAL BFIELRYR, TTRNTTEZ R =ASH0F 0
IR KERAT T )0 R ) G 5 AR Pt — N BRIASE B . Python YRR 5 Z ALTE T 7T LAGI 2 H &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- J5 ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI AN N self). &I function Flnested scope.

method resolution order -- J5 Z: /@)
T R T 55 2 A A AR B DA B 3 RIS . 5 215 python_2.3_mro T H 2.3 KA U
Python RS BT 87 F A 1R -

module -- Fil
X5 Python MRS —FPH BN o ARG M A ar 44 25 (0], PIAEL4E & Python X4, #5
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

—Aan AN, RS T AR A K S AfEE . /& importlib.machinery.ModuleSpec
LBl o

See also module-specs.

MRO
Z: Womethod resolution order
mutable -- A]285%} 4
SRR DATESL 10 O P4 IS O R BB HUE . 5335 Wimmutable .
named tuple -- H#5C4H
ARif “HAITTH” W TARMAK H e, H HHA ARG JcR B RE M 4R E R Ui iy 2 8L
B, XARI R AL B ] REHH A AR
FUNERMETHHICH, 4 tine. localtime () Ml os.stat () WREME. J3—"FlF2

sys.float_info:

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

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

>>> isinstance(sys.float_info, tuple) # f;? ’T‘ ﬁ:fﬂ
True

HUe A AR N ERA (W B elr) o s, B4 odid vl i id 5 E XM tuple 4%
I LA E AR F B I 2Ok B XFER R AT Tow 5, s T LAES 4EK typing.
NamedTuple, ﬂ%fﬁﬂﬂlr@%[ collections.namedtuple () ﬂéﬁﬂ@o }E#ﬂ'ﬁiﬁﬁ%{{ﬁﬁﬂ#%
T Lo E Bl N B B ST A I 5

namespace -- fiy 443 [[]
fir g 25 R AU RN A T . a4 2SR R AR ER, AR iR E 4 25 E ()
EZWN) ot AR B 15 iy 24 i 9Ok SCRAEEHE . BIA0, B4 builtins.open 5§ os.open ()
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AL B A2 2SR IX Ay o i 44 2 () 40 3 1k W MRS ke S BRI A ek BROR 35 B 42 s ] 1 A
CIE Al WMH, random. seed () ﬂ itertools.islice () ﬁﬂlg{ffﬂﬁﬁTﬁ%@ﬁ%m random
Y itertools *ﬁﬁ%ﬁj\%ﬂifﬂ%o

namespace package -- iy % 23 0] {0
PEP 420 fr5 | AW —F U AR TR 88 ipackage , firga 2316 0] DA SRR Y, HAGIA Ty
A Hregular package IR, PINEAA _init__.py XfF.

A2 Wmodule .,

nested scope -- {i} £ I
TE—AE GEBE NG HASRREE ). BN, TE75— R e LRI R 4T A | R B AS i . 5
B EAE A IEERA S 5 A R RE TCR . Rl AS i S AR BT i 2 VE . 25LAY,
R RS WER T2 R4 %50 . @i nonlocal KA FLIFE ASNZE M.

new-style class -- F AR
X B ETE Y H T B O G 2 U IHFRTE . FERC A Python AR H, A BraC 2 REAS (i
PyﬂKnliZi%E@Eiﬁ%ﬁﬁ%ﬁ, U __slots_ . A%, BHMEEME. __getattribute_ (). KM
B,

object -- %4
M EARES (EMEsE) PARTE AT (7)) m9%EdE. object t @ fTAulnew-style class 1) 5 i
EHE

optimized scope -- S LIITE 1
24 AR5 Bk G 136 ) G 1A 2 38 0 A B AR R AR B A AR A, X ARV S BRI S A T
o EPXTREEL. ARGy, WRE. HES R AR piaR 3R Y e 44 23 [RIER & X RE 0 LA VR F Ak
R KBRS AR T B E S, R IBLEHO T O M By SRl fn AR R iR AL S 4 FREE &
AL AR T AR A B I 3

package -- {1
— Al R s L & L) Python modules MBI BB, L2 HA __path_ JEIER)
Python i,

Y2 Wregular package Flnamespace package .

parameter -- JE 5
Junction (BH7%) & LA LAk, B E R DAEZ I — A argument (STERLEREOLT, £
NEZ). HHMES:

« positional-or-keyword : B BT, $8E AT DMEN AL H 20 M2 AT DAV X 68 F A3k
AR FKRBARTESRAL, HIATRTHE) foo F bar:

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

« positional-only: {UFRAIE, $8E A REBEL M EE ARNSE RMEES nE e m e
PSR ENZ IR E—A 7 FRRE XL, BIAITTER posonly! 1 posonly2:

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

o keyword-only: {UFRIHEF, $8&—HigEET REFEANSE. (URXEFIES T
HEUE LTES PR P& AR BT S E L L RN BB S 2 B — 1 * KE X,
BN R TR kw_onlyl £ kw_only2:

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

« var-positional: R, $85E AT ARG I — AMERE RGO B S HA R P51 (I e A
BZEHEZMMESEZ)G). EMES T ETEES AR » KE XL, BIaRmEE args:

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

o var-keyword: WAZRHETF, H55E M DARBUE R R TS (MIEHAES C 20 %
BYSHLIG) . RFES B SARETING ~ R 3, BIA L 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

o0 Appendix A. RiEXBE


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0519/
https://peps.python.org/pep-0001/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0411/
https://peps.python.org/pep-0411/

Installing Python Modules, % 1ThRZ 3.14.0a1

( 2
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
7, AHKE I, PEP 3155, X[ T S22 MBI, e 4R S04 0R—2

(>>> 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
HHE AT LR, (HERCPython SEELH—A Kdg o R, FEF R LAVH sys.getrefcount () B
BORR IR E X2 5| HTT4L

regular package -- 75 Ll
gt B package, BIANELEH —A _inic__.py X H K.

%52 W namespace package.

REPL
“EREL-SRAE-FTEIEIR” read-eval-print loop (45 , interactive fEFERS shell [R5 —/N44 .

__slots__
— P EIESS TR B, TS P R S I SR SR T R R SE 1 R T IAE . BRI TG
RyAT, (EARBHIFAFAL S, S RBEDEIGE I IR, BIUFENAAR Y AR, I
HHE A5 KRS

sequence -- J351]
—Fpiterable, ©XFFET __getitem_ () FRIR R EEEE S | HITERW TR TN, e X
T—AREVPIIKER __len_ () Jrik. WEFHIEBE 1ist, str, tuple fil bytes .
BAR dict HFHF __getitem () Al __len_ (), {HEMFAISHBSAEFS, H e T
K hashable ST A RO EHITTE.

collections.abc.Sequence %%%%%XT#/[\QEF%E@T% =, 'JBT:E __getitem__ () ﬂ]

_len_ () ZAF, WBENMT count (), index (), _ _contains__ () Ml __reversed_ (). LI
PR RB R A register () SREAMAM . BB KR FH HERELZ SR, 55
) 3 7 AR

set comprehension -- 4255 A,
AEFR— AR G 1 BT A B 7 TR IR I SR AR — PR EH Y. results = {c for c

23


https://peps.python.org/pep-3155/

Installing Python Modules, %4 1ThiZ 3.14.0a1

in 'abracadabra' if c not in 'abe'} ¥AENTFREES {'r', 'd'}. Z 0, comprehensions.

single dispatch -- Y15}k
—Fhgeneric function 73YRIE, HL PR ET EANSEEGRBRIEEW .

slice -- YJ )i
W HALE T Hr g sequence —F X 4. U1 R @t FH R Asbric R EVER, £ 1 PAHIL
;WE%&:\F‘%E‘J%&?, B4l variable_name[1:3:5]. HH§5 (FHR) ARicdE N s1ice Xt

Bl
A soft deprecated API should not be used in new code, but it is safe for already existing code to use it. The
API remains documented and tested, but will not be enhanced further.

Soft deprecation, unlike normal deprecation, does not plan on removing the API and will not emit warnings.

Z: I, PEP 387: Soft Deprecation

special method -- $£5% J5 7
— My Python R H B 773, SRR IEASSRBUIA TR B RGN WA N 4555 . X PP i 2 AR
B EECHSUR X2 . Frik 7 P i ScAS 2 Ul specialnames .

statement -- & f)
EARREFE (— MRS ) AL, —ZRIBAT AT PAE A expression BT KBTI
ZEKy, BTN if, while BY for,

static type checker -- F ARG 7 25
B Python ACHE I 64740 M, PAZE R ) 8L AN Bk 5 45 IR AN T . il S E 24 = PAK
typing k.

strong reference -- 5 5| JT|
1E Python [¥) C API w1, 585|238 AFea 5| AR A XI5 H . EQIEs | ]
W py_INCREF () KARHGRS | HMAEMIR 5| B AT py_DECREF () SRBEIE .

Py_NewRef () PRECATHH TR XL IRS . 8E, UOFER B HA 585 | /R e
iZ5w 5| ] FIE A py_DECREF () RREL, VARESHT] YR .

g2 Fborrowed reference.

text encoding -- SCAS A%
1E Python 1, —ANF4FER JE—H Unicode ALA% &5 (FEHEIH U+0000--U+10FFFF ). K T FEfES G H—
NFRFE, ERREYFIIE R TT .

FE—DFRER I —DFATEIIRRR N “Hid”, AT F50 B G TR AR
ﬁgno

BRI RSO FIE FibDads, BN AR FR DA

text file -- LA LAk
—FPRENS IS str MG file object. G — AN SCAS SO S B 2 17 18] — A T8I 1) 5 ) BHE 9T
ik Frext encoding. SCASCAFRY B T A5G A AR (o0 B 'wr) FTIFAY M. sys.stdin.

sys.stdout [/Xﬁ io.StringIO E’];Tﬁﬂo
TGS FEbinary file T fEREWS IS 5 1 2 2 [ SCHEXT S .

triple-quoted string -- = 5|5y fFH
HRAWEAESNE S (7) S8EEL1S () WS, BENEDR ESERSH— 95
WFERFREA AR, HE2AZMAAL. B RTEFAF 5 N SR &5 U 55 5 F0NE |
5, I HAT AR AT o/ (0 IR HEAT , RS SORY A JR B4R B4 H

type -- S
Python X4 () KB g s B JE TAH AR 38 AKX R R AR e KA. X5 800 1
__class__ JEMRVIFIEGZ M type (obj) KIRHL.

type alias -- JR74 3}
—ANRBIA A 3], B SR SRR B 4 5 AR AT o
RN A E 2 ik 2 22 A% . filn:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

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

Z: )l typing Fll PEP 484, oAy xh HOIRER AR A -

type hint -- JR8I7§: iR
annotation AR . FRJENE. BREVIE S BUR [ME S E TR 22,

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

AR REMERRE BT fE T M typing. get_type_hints () KGR, {HJEHBAE &N
AHFPA.
Z W, typing Al PEP 484, H G %I BERT TEAN A .

universal newlines -- i Hl #if7
— MRS T, AT A f S # R TS AR & . Unix (T4 ZYE " \n' . Win-
dows B2 5%E "\r\n' PA M IH X Macintosh 25 %€ '\r'. & I, PEP 278 f1 PEP 3116 fl bytes.
splitlines () T ff#™ 2 MU,

variable annotation -- 7% i b 71
AR 2K g M annotation.,

AERREAS RSB IR, n] e oy HUK(A:

class C:
field: 'annotation'

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

[count: int = 0

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

virtual environment -- Kg {3055

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

HZ2 I, venv,

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

Zen of Python -- Python 2§
F1 i Python B ity 59724, A BY T RS [ X FE S . & H AR N AR BAR

iR 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 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 ZHHFrIm s

Python i 28 FIT T EHREIF IR 244 (CWI, I, https://www.cwi.nl/ ) f#J Guido van Rossum J* 1990 4E
KW, YER—T 1M ABC FiE & A . /48 Python 45 T8 2 ok B HA ATk, Guido 1752
HETEE.

1995 4£, Guido 7£ #2589 B R FsE 2 5 (CNRI, I https://www.cnri.reston.va.us/ ) Z4k%EfthyE
Python /) TAE, FHAEASE KA T4 2 A .

2000 471 H , Guido #iI Python AZ.0>JF % A1 BA%% 3] BeOpen.com {417 T BeOpen PythonLabs [A1BA . [F]4E |
H, PythonLabs [#] A\ %%4%] Digital Creations (&) Zope 2] ; U, https://www.zope.org/), 2001 4, Python %R
{542 (PSF, I https://www.python.org/psf/) AL, X% A Python AH & HITH AU G 1 E
EHUZ. Zope A HIAEZ Python B B4 R B «

JIA ¥ Python HUAHRZITIRAY (A KIT A & L2 https://opensource.org/ ). Jj8 L, #iKZ 4L Python
JiA T GPL 3R R RESS T A A UL

RBA  RE Fn A& GPL %% ?

090%12 nla 1991-1995 CWI s
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 w
2.1 2.0+1.6.1 2001 PSF =
2.0.1 2.0+1.6.1 2001 PSF s
2.1.1 2.1+2.0.1 2001 PSF £
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4 PSF B

O #ik

GPL 348K 70k Python 75 GPL F%7fi. 5 GPL K[, ST Python VFulE#R A VR4 % 15 UG
BOSAS, T TG AT IRFF MUY o . GPL YeZe iy LETHE M7 Python W] DAL JEE 7 GPL T & AR IE45
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERs( LIE M5 A Python BZRFRF0FMF

Python A SCRS ) 1 V7 RT3 BL T PSF 48 7T 7350

M Python 3.8.6 74y, SURHFAY/RBI. Bt A1 HARACAD R 2 PSF ¥ R P-SCRI 2 4 2k BSD 76T 1)
XCEE 0T

FLEA S AE Python FHHYE R T A FIAGVFAT . X SEVFal S SHIV VRl 2 T AR — [R5 . A Rk L
YA SEBED A S FDIC T Ak 0y 75 7T 5o 93,

C.2.1 FiF PYTHON 3.14.0a1 f§ PSF #Fa] i

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python
3.14.0al 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 3.14.0al alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001 Python Software Foundation; All Rights
Reserved" are retained in Python 3.14.0al 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 3.14.0al 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
3.14.0al.

4. PSF is making Python 3.14.0al 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 3.14.0al WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0al
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0al, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python 3.14.0al, 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

C.2. FKESHLAHMH XA Python ByRRFIF ¢
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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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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 3.14.0a1 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 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

34 Appendix C. FsFIiFaiE



https://www.wide.ad.jp/

Installing Python Modules, % 1ThRZ 3.14.0a1

(% 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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(B L)
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
A :

<MIT License>

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

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

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

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

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

C.3.11 strtod #0 dtoa

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

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

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

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

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

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

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

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

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

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

(T
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(% 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
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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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(#2 E50)
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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context variable —- J:TX@E%, 14

contiguous --— ;}ié?f, 14

coroutine -- P&, 14

coroutine function -- W& E ¥, 14
CPython, 14

current context, 14

D

decorator —- M 14
, Voo oBe
descriptor -- R, 15
dictionary -- F#,15
dictionary comprehension -- F#IEERX, 15

dictionary view -- FHMHE, 15
docstring —-— X%?ﬁ’$, 15
duck-typing —— WFEA, 15

E

EAFP, 15

evaluate function, 15
expression -- RiAR, 15
extension module —- ¥ Bk, 15

F

f-string —— f-F/FE,15

file object —— XX 4,15

file-like object -- XA %, 16

filesystem encoding and error handler --
X7 G R G iR AL 2, 16

finder —- E%‘ﬁ%ﬁ, 16

floor division -- @Tﬂ%%&, 16

Fortran %%, 14

free threading —- EI Ef:‘}g'z;fi, 16

free variable —- E Eﬁﬂ?’%, 16

function —- @{&, 16

function annotation -- E@éﬂ%&, 16

G

garbage collection -- Hr3g [, 17
generator —- 4 R &, 17
generator -- 4 B £, 17
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generator expression -- 4 g BExRAR, 17
generator expression -- 4 RBERAR, 17

generator iterator —— 4 R&ENE, 17

generic function —- jiﬁhz.l#(, 17
generic type —- 529_—@,17
GIL, 17

global interpreter lock -- 2 FfEBEEH, 17

H

hash-based pyc —- %?’%‘%ﬁ’] pyec, 17
hashable —- H W&, 17

IDLE, 18

immortal -- XA %, 18
immutable —— FE L XL, 18
import path -- & AHK4Z, 18
importer -- F A4, 18
importing -- § A\, 18
interactive -- X &, 18
interpreted -- ﬁ?%iﬂ,ls
interpreter shutdown -- B XM, 18
iterable —-- H%ﬁﬁ%, 18
iterator —- 1%{{%%, 18

K

key function —- #Z® ¥, 19
keyword argument -- X% F 5, 19

L

lambda, 19

LBYL, 19

list -- %%, 19

list comprehension —- %|%k# &R, 19
loader —- jﬁﬂﬁ%ﬁ, 19
locale encoding —- i%i% Eﬁ%@%ﬁ, 19

M

magic method —-- JEA ¥, 19
mapping —--— %%,20
meta path finder —- 7’5%%%}&%&, 20
metaclass —-— 7@%»20
method —— F &

FERR, 24

BEAR, 19
method —— 7 i, 20

method resolution order —-- F MR F, 20

module --— 7“%@%’ 20

module spec —-— fﬁﬁ%%ﬂ%’, 20
MRO, 20

mutable —- T’T;fﬁ%, 20
N

named tuple —-— ,E\-%fl]éﬂ,zo
namespace —- 4 = |d, 20
namespace package —— 4 & |84, 21

nested scope —- WEMEFHE, 21

new-style class -—- #F A%, 21

@)
object —— X 4,21
optimized scope -- Gk oy 1EJH 3, 21

P
package -- i, 21
parameter —- 5,21

path based finder -- %T%%é’]ﬁ&%@ 22

path entry —— BRAANH,22
path entry finder —- B& AN 024k 8, 22
path entry hook -- &N 04T, 22

path-like object -- BAEEITE, 22
PEP, 22

portion -- ¥4+, 22

positional argument -- L& 5#, 22
provisional API -- % & API,22
provisional package —- %’f}f@, 22

Python 3000, 22

Python ¥ FEZE; PEP 1,22
pPython ¥ FEZE N ; PEP 238, 16
Python ¥ EEZIN; PEP 278,25
Python #EEZE Y ; PEP 302,19
Python #EEZE YN ; PEP 343, 14
Python HEEZ I ; PEP 362, 12,22
Python ¥HEZE; PEP 411,22
Python HBEZ I ; PEP 420,21, 22
Python HHEZEN; PEP 443,17
Python ¥ HEZEN; PEP 483,17
Python M EEZ; pEP 484,11,16,17,25
Python ¥ FEZE; PEP 492,12, 14
Python HFEZEY; PEP 498,15
Python ¥ ERZE P ; PEP 519,22
Python #HEZEY; PEP 525,12
Python ¥ EEZ Y ; PEP 526, 11,25
Python ¥ IEZ P ; PEP 585,17
Python ¥IEZEY; PEP 649,11
Python M EEZIN; PEP 683, 18
Python #¥FEZN; PEP 703,16, 17
Python #EEZE Y ; PEP 3116, 25
Python #EEZ; PEP 3155,23
PYTHON_GIL, 17

Pythonic, 22

Q

qualified name —- [} & 4R, 23

R

reference count -- 3| it#, 23
regular package —-— 'f%"%ﬂ@,23
REPL, 23

S

sequence —- JF7%,23
set comprehension —- £4# &R, 23
single dispatch —- HE 4K, 24
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slice —— ] f,24
special method —- HF%kF &, 24

statement —-- iEf], 24
static type checker -- #AXAKEE, 24
strong reference -- H&E|JH, 24

text encoding -- XZIK%@%EE, 24
text file —- ii‘if*»z“

triple-quoted string —-- =§| &F &, 24
type —- XA, 24

type alias —- ;"éﬁ__']%ﬂfé,24

type hint -- KA E#, 25

universal newlines —- & F#4T,25

variable annotation -- L EAFHE,25
virtual environment -- IR, 25
virtual machine -- &M, 25
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Zen of Python —-- Python Z##,25
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